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[bookmark: _Toc338771]Introduction
This ECC Report addresses the issue of the current and future use for the 400 MHz PMR/PAMR frequencies. It updates the ECC Report 25 (adopted in 2003 [2]) that in consequence is now obsolete.
WGFM conducted a questionnaire to CEPT administrations and industry on 400 MHz PMR/PAMR frequencies in 2014 [42], and it highlights that the use of the frequency bands between 400 and 470 MHz varies significantly throughout the CEPT countries. This variety and diversity has further increased since the completion of the survey. The results of the survey are summarised in Annexes 1 to 3.
The PMR/PAMR sector is highly competitive with more than 20 vendors and primarily provides standardised yet tailor-made solutions to various, mostly vertical market demands, and often for small and medium size business customers.
The adoption of information and communication technology in almost all sectors of the economy (e.g. Smart Grid, Smart metering and Industry 4.0) increases the demand for business and mission-critical Machine-to-Machine communication. Companies and organisations increasingly require communication that provides both the very high reliability and resilience possible in PMR/PAMR networks. Modern cost effective technologies allow for low latency, quality of service, much higher data rates, M2M optimisation and potentially very large numbers of connected devices, all possibly supplied by one vendor. For example, communications to 10,000 to 100,000 electricity sub-stations.
In light of these technical and commercial requirements, deployments of new mobile networks to enable robust connectivity to a very high number of M2M/IoT devices can be observed. While the 450-470 MHz band is a common band for PMR/PAMR, the band 450-470 MHz is also identified by ITU Radio Regulations (RR) footnote 5.286AA for use by administrations wishing to implement International Mobile Telecommunications (IMT). Further details may be found in Resolution 224 (Rev.WRC-15) [34]. This identification does not preclude the use of this frequency band by any application of the services to which it is allocated and does not establish priority in the Radio Regulations. Certain countries have licensed up to 2x5 MHz of MFCN/PAMR spectrum in 450-470 MHz initially deployed using Code Division Multiple Access (CDMA). Networks are already deployed in the Netherlands, Austria, Germany, Latvia, Russia, Sweden, Norway, Denmark, Finland, Hungary and the Czech Republic providing connectivity for millions of devices using CDMA450 or LTE450 technology. These networks have been assigned nationwide licences and it is assumed that existing CDMA networks are likely to migrate towards LTE including eMTC and NB-IoT. 
Future LTE networks in the 400 MHz band may operate on a national basis,  on a regional or on local basis. The significance of this is that spectrum used for narrowband PMR/PAMR is currently assigned based on nationwide, regional or local use. Whereas the spectrum assigned to be used based on cellular technologies will typically be assigned nationwide only and cannot be used PMR networks anymore. Such discrimination between 12.5 kHz based PMR and Mobile/Fixed Communications Networks (MFCN) is going to be significant if more cellular technologies are introduced for the current users of PMR/PAMR. 
The evolution of technologies to support more data, varying frequency bandwidths, business and mission critical Machine-to-Machine (M2M) communications is important for users across industries. Such users should be enabled to continue to use their current PMR licences based on the current regulatory framework and evolve without being disrupted by a sudden frequency management policy that favours a single player’s access to broader spectrum on nation-wide basis. The evolution of market demands, the availability of cellular mobile technologies in 400 MHz bands as well as evolving requirements for mission-critical M2M applications should be carefully reflected in spectrum management activities and in national frequency policies.
[bookmark: _Toc338772]Guidance
Depending on the PMR/PAMR usage situation in the country, CEPT administrations may decide which parts of the available spectrum for land mobile systems is made or kept available for networks based on specific narrowband, wideband or broadband technologies. 
When identifying sufficient spectrum for wideband and broadband systems in the 400 MHz range, it is often difficult to identify continuous spectrum to reach LTE size channels of 1.4 MHz, 3 MHz or 5 MHz. National regulatory strategies are required for migration of narrowband usage to a certain frequency bands in order to achieve a contiguous range of spectrum for assignments of spectrum for land mobile systems based on LTE technology.
This Report describes options which administrations can employ such as:
consideration of how VHF use could be fostered;
foster increased shared use of PMR channels;
to amend their PMR/PAMR regulatory framework. Regulation in some countries still have to follow the digitisation of the PMR/PAMR market (in other words: increase the frequency opportunities for digital use);
achieving more contiguous band segments for wideband and broadband systems;
more flexible approaches for licensing;
adoption of a concept defining area licences (see section 5.4).
CEPT administrations should endeavour to comply with the provisions in Recommendation T/R 25-08 [3].
Many PMR/PAMR land mobile systems support critical communications, either business-critical, mission-critical or safety-related. There may be synergies in the way these are provided. The idea of having national common platforms is attractive when facing scarcity of spectrum in the 400 MHz range, especially for wideband and broadband networks.
[bookmark: _Toc338773]Recent spectrum compatibility study results in ECC Report 283
410-430 MHz
Following the investigations in ECC Report 283 [43], it is proposed that 3GPP should consider standardisation activities for the range 410-430 MHz.
The coexistence of LTE in the frequency band 410-430 MHz and radars operated on a secondary basis in the frequency band 420-430 MHz cannot be ensured only by technical conditions. It is to be noted that some countries have already concluded multilateral frequency co-ordination agreement for LTE usage without having taken into account the secondary radiolocation service.
Analyses show that co-existence between LTE systems (including BB-PPDR) and radio astronomy is feasible in the whole considered tuning range of 410-417 MHz / 420-427 MHz, provided that certain measures are ensured. Sufficient mitigation techniques may be adopted such as specific requirements on LTE network’s layout, if needed. However, the appropriate protection methods for RAS stations could be managed at national level and with international coordination. Given the limited number of radio astronomy, it is expected a need of coordination for the deployment of LTE stations at distances lower that 250 km from a RAS station located in a neighbouring country.
450-470 MHz
For the protection of DTT, it can be concluded that the limits defined for the base stations of LTE based BB-PPDR in ECC Decision (16)02 [44] should apply to the base stations of LTE based PMR/PAMR as well. At a national level, the out-of-band limit might be relaxed. For example, with a sparse network deployment, using high remote sites such as those used for DTT, the probability of interference to DTT reception is significantly reduced. Such a deployment has been successfully implemented in Scandinavian countries. Also, the requirement on the ACLR of the LTE PMR/PAMR BS can be relaxed when the victim DTT receiver is located close to the DTT transmitter so that the received DTT signal is strong enough to mitigate the interferer. Further mitigation measures, as described in Annex 8 of ECC Report 283, may allow solving possible remaining interference on a case by case basis.
LPWAN
For the co-channel cases in the 410-430 MHz frequency range, there is no possibility for compatibility between LPWAN system and airborne radar or LPWAN system and ground radar.
It is necessary to improve the LPWAN base station transmitter ACLR by 30 dB compared to original specifications for the 800/900 MHz range.
A guard band of 200 kHz is necessary between the TETRA base station (BS) and the LPWAN end device (ED). In the case of co-channel situation between TETRA and LPWAN systems, the minimum separation distance between base stations is more than 100 km.
Intermodulation
One interference effect to be taken into account is the potential impact of Intermodulation Distortion in PMR receivers caused by neighbouring broadband signals. This is dependent on frequency offset of the LTE carrier from the victim PMR receiver, the received power and the intermodulation performance of the victim PMR receiver at that frequency offset. No conclusion on the intermodulation effect from broadband interferers into narrow band victims could be reached in ECC Report 283 [43] and additional investigations are going to be conducted within ECC.
[bookmark: _Toc338774]Triggering possible future standardisation activities
The following items for possible future standardisation activities have been identified: 
it is proposed that 3GPP should consider standardisation activities for the range 410-430 MHz;
work item for ETSI standards and/or specifications for a means to facilitate PMR spectrum sharing; 
improved receiver specifications may be helpful to reach a more effective spectrum utilisation, e.g. by avoiding guard bands between different land mobile system operating in adjacent spectrum, in the 400 MHz frequency ranges. ECC Report 283 [43] provides useful guidance in this respect.
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LIST OF ABBREVIATIONS

	Abbreviation
	Explanation 

	3G
	Third generation mobile services

	3GPP
	3G (mobile) Partnership Project

	4G
	Fourth generation mobile services

	ACLR
	Adjacent Channel Leakage Ratio

	ACS
	Adjacent Channel Selectivity

	AF
	Activity Factor

	BB-PMR/PAMR
	Broadband PMR/PAMR

	BS
	Base Station

	BC
	Bandwidth Correction

	CDMA
	Code Division Multiple Access

	CEPT
	European Conference of Postal and Telecommunications Administrations

	CR
	Congestion Ratio

	CTCSS
	Continuous Tone-Coded Squelch System (sub audio tone squelch)

	D2D/ProSe
	Device-To-Device/ Proximity Services

	DGNA
	Dynamic Group Number Assignment

	DMO
	Direct Mode Operation 

	DMR
	Digital Mobile Radio

	DPMR
	Digital Private Mobile Radio

	DTT
	Digital Terrestrial Television

	ECA
	European Common Allocations

	ECC
	Electronic Communications Committee

	ECO
	European Communication Office

	ECS
	Electronic Communications Services

	ED
	End Device

	EHV
	Extra High Voltage (above 230 kV)

	eMTC
	Enhanced Machine-type Communications

	ERC
	European Radiocommunications Committee

	ERO
	former European Radiocommunications Office (now ECO)

	ERM
	Electro-magnetic Radio Matters – ETSI

	e.i.r.p.
	Effective Isotropically Radiated Power

	e.r.p.
	Effective radiated power

	ETCS
	European Train Control System

	ETSI
	European Telecommunications Committee

	EUTC
	European Utilities Telecoms Council

	FDD
	Frequency Division Duplex

	FDMA
	Frequency Division Multiple Access

	FM
	Frequency Modulation

	FRMCS
	Future Railway Mobile Communication systems

	FS
	Fixed Service

	GSM-R
	Global Systems for Mobile Communications - Railways

	HCM
	Harmonised Calculation Method

	HV
	High Voltage (35 kV to 230 kV)

	ICT
	Information and Communication Technologies

	IMT
	International Mobile Telecommunications

	IoT
	Internet of Things

	ITU-R
	International Telecommunications Union - Radiocommunications

	LPWAN
	Low Power Wide Area Network

	LSA
	Licensed Shared Access

	LTE
	Long Term Evolution

	LV
	Low Voltage (up to 1kV)

	M2M
	Machine-to-Machine

	MCL
	Maximum Coupling Loss

	MCPTT
	Mission Critical Push to Talk

	MFCN
	Mobile/Fixed Communications Networks

	MNO
	Mobile Network Operator

	MS
	Mobile Station

	MTC
	Machine Type Communications

	MV
	Medium voltage (1kV to 35 kV)

	NB-IoT
	Narrowband IoT

	NXDN
	Next Generation Digital Narrowband 

	OOBE
	Out-of-Band Emissions

	PAMR
	Public Access Mobile Radio

	PMR
	Professional (Private) Mobile Radio

	PPDR
	Public Protection and Disaster Relief

	RAS
	Radio astronomy service

	RFID
	Radio Frequency Identification Device

	RM2M
	Resilient Machine To Machine

	RR
	Radio Regulations

	RSPG
	Radio Spectrum Policy Group

	RT
	Railway Telecommunications

	SCADA
	Supervision, Control and Data Acquisition

	SR
	Special Report – ETSI

	SRD
	Short Range Devices

	TC
	Technical Committee

	TDMA
	Time Division Multiple Access

	TEDS
	Terrestrial Trunked Radio Extended Data Service

	TETRA
	Terrestrial Trunked Radio

	TETRAPOL
	Proprietary digital private mobile radio network

	TG
	Task Group

	TM4
	Transmission Multiplexing (Fixed Links) – ETSI

	TR
	Technical Report

	UE
	User Equipment

	UHF
	Ultra High Frequency

	UTRA
	Universal Terrestrial Radio Access

	VHF
	Very High Frequency

	VOX
	Voice-activated switch

	VPN
	Virtual Private Network

	WRC
	World Radiocommunication Conference
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This ECC Report addresses the current and future use for the 400 MHz PMR/PAMR frequencies. The Report updates the ECC Report 25 adopted in 2003 [2] which in consequence become obsolete.
The PMR/PAMR market can be characterised by two different trends. Whereas 6.25/12.5/25 kHz services (critical voice applications) and technologies are still demanded and used extensively, there is a trend towards PMR/PAMR systems using 200 kHz, 1.25 MHz, 1.4 MHz, 3 MHz and 5 MHz channels. This development has gained substantial momentum over the last two years with expected deployment of millions of devices. It is linked to the introduction of information and communication technologies (ICT) to several market sectors which request data oriented PMR/PAMR services. 
The ongoing ubiquitous adoption of ICT changes the PMR/PAMR markets tremendously. Standardised IMT technologies adapted to the PMR/PAMR use cases can address evolving demand especially for robust Machine-to-Machine (M2M) communication. This robust M2M communication requires high resilience, implementation of quality of service applications, dedicated design and high scalability and capacity. 
Technologies for PMR/PAMR such as CDMA and LTE require the availability of blocks of contiguous spectrum and can support efficient single frequency reuse especially when deployed on national basis. Due to limited spectrum blocks and required separation distances between networks, the approach used for PMR/PAMR networks with channel bandwidths up to 25 kHz is mostly based on a larger number of local/regional spectrum licences, wideband channels are often assigned to individual companies for private use, and with overlapping coverage. Such existing assignments cannot be used for deploying technologies with channel bandwidth of greater than 1 MHz.
In line with several ECC Decisions, this ECC Report focuses on the following UHF bands as these are more appropriate for the evolution of land mobile systems to support digital duplex narrow band, wide band and broadband technologies:
410-430 MHz;
450-470 MHz.
This ECC Report gives an overview on the current use as well as future opportunities. Against the background of current trends and envisaged use cases it provides guidance to CEPT administrations on the implementation of national frequency management strategies within the respective frequency bands. The conclusions aim at ensuring an efficient use of frequencies and giving incentives for innovations. With regard to existing ECC deliverables dealing with the respective frequency bands, this ECC Report highlights those deliverables which might be required to be amended to cover all relevant developments (e.g. land mobile systems using LTE in 450 MHz).
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[bookmark: _Toc338778]Private (Professional) Mobile Radio
Private (Professional) Mobile Radio (PMR) is traditionally characterised by being private (individually authorised) access, professional sector specific group communication, tailor-made design, using predominantly portable devices allowing the licensed users to stay in full control over their tasks at hand in order to optimise their operations.
A more formal, technical definition can be obtained from the ERC Report 052 [4], ERC Report 073 [5] and the ERO Report on PMR and PAMR (July 1997).
According to those Reports, PMR is part of the land mobile service based on the use of simplex or duplex modes at the terminal level to provide closed user group communications.
PMR can be both self-provided and self-owned by business users’ small, wide or even national area networks or a tightly controlled set of inter-related closed user groups networks.
PMR covers mobile radio systems used by an organisation to establish communications in support of its own activities. PMR products follow standards such as EN 301 166 [19], EN 300 086 [6], EN 300 113 [7], EN 300 392 [1] and equivalent technical specifications. Typical PMR systems can be described as follows:
wide area encompassing systems with a range of more than 1 km to regional or national coverage. Voice is used in majority of networks but data services in large scale networks are increasing;
on-site systems for voice, voice and data or data only. They are typically used to provide communications with personnel on the move within the organisation’s premises.
[bookmark: _Toc338779]Public Access Mobile Radio (PAMR)
Public Access Mobile Radio (PAMR) is a type of service offered by an operator to business user groups over a large-scale network. The networks are operated to provide professional or critical communications facilities comparable to those of PMR networks. PAMR operators provide on a commercial basis such services to business professional user groups. Such networks could benefit from scale efficiencies and developments of IMT technologies.
[bookmark: _Toc338780]Application Terminology
Recommendation T/R 25-08 [3] includes the planning criteria and cross-border coordination of frequencies for land mobile systems in the range 29.7-470 MHz. It does not distinguish between narrowband, wideband and broadband systems, but it refers as appropriate to the respective channel bandwidth.
Furthermore, ECC Decision (01)03 Annex 2 [31] includes as layer 1 application term ‘land mobile’ and on layer 2 the umbrella terminology ‘PMR/PAMR’ as well as ‘MFCN’. This terminology is also to be used in ERC Report 25 [1] (the European Common Allocation Table), and in ECC harmonisation deliverables. 
The existing terminology ‘land mobile systems’ and ‘PMR/PAMR’ is sufficient and there is no need to add additional terminology or ‘umbrella terms’. IoT, ICT and M2M are too descriptive. 
Hence, it is proposed to reuse the existing terminology throughout this Report as appropriate without the need to use terminology such as ‘narrowband’, ‘wideband’ and ‘broadband’.
[bookmark: _Toc338781]Services
[bookmark: _Toc338782]Services using channel bandwidth up to 25 kHz
These PMR/PAMR services include Group Call Voice Services (commonly referred to as 'all informed net' and/or 'talk group call'). This service is in the portable radio environment sometimes also used with a voice-activated head-set (VOX) to allow the user both hands free while communicating (Examples: the modern football/soccer referee or airport ground service staff at the apron).
Other Services include Pre-Emptive Priority Call (Emergency Call), Call Retention, Priority Call, Dynamic Group Number Assignment (DGNA), Ambience Listening, Call Authorised by Dispatcher, Area Selection, Late Entry, Direct Mode, Short Data Service and Packet Data Services. 
Where required and specially authorised, encrypted communication channels may also be applied. This is of particular significance for so called dual-use equipment, which may be operated in both the military and civil sectors.
A specialised supply sector is serving this market with solutions ranging from very small single site systems to huge nationwide PMR/PAMR networks which are often very much customised to the specific needs of the users of such networks. 
Key services of such PMR/PAMR land mobile radio systems include:
Point-to-Multipoint communications (as opposed to cell phones which are point to area communications);
Push-to-talk, release to listen — a single button press opens communication on a radio frequency channel;
Wide coverage areas;
Closed user groups;
Many systems operating with the remote or mobile stations being able to hear all the calls being made. This may not always be satisfactory, and a system of selective calling may be required;
Call set-up times which are generally short compared with cellular systems.
Many of these PMR/PAMR systems allow direct terminal-to-terminal communication, e.g. when they are out of the coverage area of a base station network or if the network operator uses a solution without base stations within a given area. Current PMR/PAMR systems are also hosting mission-critical M2M services such as Supervision, Control, and Data Acquisition (SCADA) systems, intelligent utility networks (e.g. for electricity, gas and water), sensor polling, alarm routing etc. because such services typically only require low data rate radio linking, e.g. smart meters, intelligent utility networks.
[bookmark: _Toc338783]Services using greater channel bandwidth than 25 kHz
The availability of standardised and wide spread IMT technologies such as CDMA and LTE in 400 MHz bands allows the application of well-developed data and voice services in secure, resilient and reliable PMR/PAMR networks. Some of these services can be further optimised within the PMR/PAMR environment i.e. without taking into account an impact of the mass market services in public networks.
With the introduction of LTE using 1.4 MHz or higher bandwidths, it is envisioned that higher bit rate services will also provide low latency, high service differentiation such as deep coverage and quality of service, and security using complex encryption algorithms, which could also be introduced in the PMR/PAMR segments. Examples of applications used are: smart grid and smart metering applications, video alarm streaming, code and image scanning for the transport sector and general harbour logistics including container management. Similar to LTE systems for BB PPDR, LTE-based PMR/PAMR can also provide voice services.
In addition, industry has already developed a number of systems, including for example TETRA TEDS using 25 kHz, 50 kHz, 100 kHz and 150 kHz bandwidth, systems using 200 kHz channel bandwidth based on GSM technology, M2M/IoT based on NB-IoT [39], and LPWAN [14] (125-250 kHz; Low Power Wide Area Networks) technologies.
[bookmark: _Toc338784]Results of the 400 MHz PMR/PAMR Survey
In order to get an empirical overview on the current use of PMR/PAMR a survey conducted for CEPT administrations has been carried out in 2014 [42]. The essential statements of the survey together with additional observations of market parties draw the following picture (more details in Annexes 1 and 2):
First of all, the use of the frequencies varies from country to country. On one hand, there are countries with 100% analogue usage. On the other hand, there are countries with a high percentage of digital PMR; 
In general, PMR/PAMR supports an enormous range of businesses but is commonly associated with all types of transportation, utilities, retail, manufacturing, security and public safety. Spectrum can be shared with other users in the same coverage area. Simple, affordable and instant voice communications are key features, especially for business critical applications. Users require flexible communications and simple access to spectrum;
The PMR usage density in 400 MHz bands over population density varies a lot in Europe. It is very high (above 10 per cent) only in the UK (since it accounts for about 25 per cent of PMR usage in 400 MHz in Europe), Netherlands and Switzerland. The usage density can also vary inside a country drastically band-by-band;
There are 13.000 PMR licences in 410-430 MHz and about 31 000 in 440-450 MHz and 58 000 licences in 450-470 MHz band with a channel bandwidth of up to 25 kHz. The total estimate over CEPT is about 120 000 PMR/PAMR licences with a channel bandwidth of up to 25 kHz, excluding most likely some governmental use or PPDR use that was not counted; 
27 administrations issue network licences. 16 administrations issue individual transmitter licences (of which 6 countries provide only individual transmitter licences for PMR);
Congestions, if at all, in the 400 MHz band occur mainly in urban areas;
In some CEPT countries, there are a number of requests for frequencies for land mobile systems in 400 MHz band with channel bandwidth of greater than 25 kHz. Due to the current use, there is not sufficient spectrum available to accommodate this need. Therefore, national share platforms and migration strategies of the use and a long term spectrum strategy for 400 MHz bands may be considered on national level;
Channel bandwidth of up to 25 kHz, including most commonly opportunities for 6.25 kHz and 12.5 kHz based systems, are implemented throughout Europe. However, some CEPT administrations still allow only analogue systems in some parts of the 400 MHz PMR/PAMR frequencies or reserve the spectrum based on 20-25 kHz channel spacing only;
With respect to digital technologies, the most mentioned in the responses to the WGFM questionnaire are DMR) (17 times) and TETRA) (16 times) and dPMR) (7 times). Other mentioned technologies are TETRAPOL, CDMA and NXDN.14 countries report either a slight increase or bigger increase of the PMR/PAMR usage of systems with channel bandwidth of up to 25 kHz in the 400 MHz frequencies. 14 countries report stagnation/constant numbers of licences and overall usage. Some countries report a reduction; 
An increase of demand for digital PMR/PAMR has been reported by about half of the responding countries. Increasing/new demand for land mobile systems with channel spacing of greater than 25 kHz has been reported by 5 countries (Denmark, France, Germany, Poland and Luxembourg), however without quantifying this demand;
The questionnaire showed a limited current number of land mobile systems with channel bandwidth of greater than 25 kHz in 450-470 MHz. However, such licences are mostly nationwide and can accommodate millions of connected devices, e.g. smart meters; 
There is obviously cross-border coordination issue between systems using channel bandwidths up to 25 kHz on one hand and other systems which are based on e.g. TETRA TEDS, CDMA or LTE. Some TETRA manufacturers limit TETRA TEDS products to bandwidths up to 50 kHz, not manufacturing 100 kHz and 150 kHz options due to impracticalities to get 100-150 KHz as one piece of spectrum, especially at areas close to a border;
The PMR/PAMR licence durations vary from 1 day to 15 years. However, most administrations issue typically licences for several years: 1 year (6), 5 years (13), 10 years (10) or even 15 years (2);
Only a limited number of CEPT administrations have implemented shared PMR/PAMR use (use of the same frequencies within geographical overlap, using a sharing factor of typically 2 or 3), mainly those with congestion situations.
To sum-up the responses: there are two different groups of services to be further looked at: PMR/PAMR with channel bandwidth up to 25 kHz on one hand and land PMR/PAMR as well as other land mobile systems with channel bandwidth of greater than 25 kHz on the other hand. 
The heterogeneous use of the frequencies in CEPT countries is continued. A harmonisation of frequency use is therefore constrained. As a consequence, national administrations act individually with respect to market demand.

It can be summarised as follows from these responses:
Low (or even insufficient) availability of spectrum in the 400 MHz bands for land mobile systems is mentioned by several responders; 
Industries and users report about congestion of the spectrum or harmful interference cases, mainly in the 400 MHz land mobile frequencies and in metropolitan areas. A number of suggestions are made such as improved radio planning, additional frequencies, improved harmonisation, foster VHF use, or reduce radiated power in the 400 MHz bands;
Importance of harmonisation: out of 11 responses from industry, 8 consider it as very important to have worldwide single products. 3 consider this as not important, as it is necessary to make regional variants anyway.

Possible enhancements are seen in the following areas (inter-alia):
Consider how VHF use could be fostered;
Increased shared use of PMR frequencies should be fostered;
Regulation in some countries still have to follow the digitisation of the PMR/PAMR market (in other words: increase the frequency opportunities for digital use);
Achieve more contiguous band segments for wideband and broadband systems;
Consider most flexible approaches for licensing.
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[bookmark: _Toc338786]Critical communications aspects
PMR and PAMR systems will continue to be needed by users requiring high availability and resilient systems for operational and other critical communications. The classifications of criticality could be stated as follows:
Business-critical: A communication type that is frequently needed and which supports operations or other value-added activities that together, have a significant beneficial impact on the overall enterprise;
Mission-critical: One or more communication systems the failure of which will have a very serious impact on the overall operations or effectiveness of the venture;
Safety-related: One or more communication systems having relevance to actual safety issues and which may even extend to the preservation of safety of life.
The use of systems employing the above classifications may be effectively mandated by corporate or similar obligations in law. 
Mission-critical PMR/PAMR networks normally require some customisation following key requirements from their users include:
Very high coverage availability within the defined service area, including in some cases remote and unpopulated areas; 
Designed often to meet exact technical requirements, rather than for economic gain; 
Ability for best practice resilience / resilient M2M (RM2M) operation; 
Instant and guaranteed channel access; 
Up to 99.999% (e.g. power line protection and SCADA) link availability plus link diversity. When the primary route is interrupted, it is essential that the diversity route works immediately and correctly; 
System and transmitted data have high levels of network security and integrity, including: no connection to external and/or public communications systems such as public mobile networks and the public Internet; 
Network hardened to ensure reliable operation in severe environmental conditions, including electromagnetic disturbances such as lightning strikes; 
Up to 96 hours power backup; 
Ability for very low end-to-end latency, e.g. 10 ms for extremely high voltage protection circuits; 
Low jitter and synchronous requirements;  
Longevity of life and support, e.g. 10 to 20 years.
It is noted that mission-critical or business-critical applications carried on PMR/PAMR type schemes often carry higher availability and reliability demands than normal mobile PMR/PAMR communications.
[bookmark: _Toc338787]Market Sectors
PMR is characterised by being private (individually authorised) access, professional sector specific group communication, tailor-made design, using portable, mobile, and base stations (including e.g. data terminals and SCADA), allowing the licensed users to stay in full control over their tasks at hand and deliver mission critical or business critical applications such as instantaneous voice and group communications in order to optimise their operations and stay ahead of competition.
PAMR providers offer access to managed land mobile radio services to end users. 
PMR/PAMR land mobile systems typically can support amongst others the industrial sector, the transportation sector (including airports and railways), the governmental sector (blue light forces, but also e.g. embassies), life-saving services (such as ambulance and emergency responders), the energy/utilities sector (smart metering/smart grids), hotels/tourism sector, financial sector, the industrial, the agricultural and forestry sector or the retail sector. 
The digitisation of economies increases the need for Machine-to-Machine communications. This major trend affects various sectors albeit at different speeds. Forecasts [32] expect that the M2M/IoT connections in wireless networks will at least quadruple within the 2015-2022 timeframe, though solutions will not only use the 400 MHz bands. Certain M2M/IoT connections require high availability and security and will therefore use resilient and dedicated PMR/PAMR networks. Commercial mobile technologies will increasingly be used for business and mission critical purposes as these technologies offer better economies of scale, allow for additional features and services, and most importantly, can also be adapted to fulfil design and operational conditions of critical networks, with dedicated capacity or control over the network resources. It is therefore expected that, in addition to PMR/PAMR systems with channel bandwidths of up to 25 kHz, land mobile systems using channel bandwidth of greater than 25 kHz (e.g. 50 kHz, 100 kHz, 150 kHz and 200 kHz) as well as 3G/4G mobile technologies such as CDMA or LTE will be deployed to address this demand for resilient and secure PMR/PAMR services in a frequency efficient and cost-effective manner.
PMR/PAMR solutions were presented in the CEPT/ECC M2M Workshop in 2016, notably in the 400 MHz band, in particular, for mission-critical M2M applications. Different operation models, like dedicated PMR and shared PAMR networks as well as hybrids are possible, and may be chosen in accordance to market needs. The growing demand for critical M2M communication could also trigger the need to find synergies for national PMR/PAMR platforms.
[bookmark: _Toc338788]Utilities
Many forecasts dealing with the volume of Machine-to-Machine-type communication expects a high demand for M2M applications from utilities in the coming years. Against this background, it is worthwhile to analyse the requirements of utilities in more detail: 
The energy sector is subject to a substantial restructuring. The electricity supply infrastructure, which is characterised by large centralised power stations, has evolved into a system comprising both centralised and decentralised electricity supplies. New renewable power plants with highly volatile electricity production are built in regions with high winds or solar energy occurrence. The integration of the renewable power plants into the grid network require a redesign of the grid network taking into account this highly distributed production but also changes in the transport directions in various parts of the distribution networks. Therefore, the integration of the renewable power plants into the existing grids require critical wide area M2M communication networks for the monitoring and control of possibly millions of distributed assets. Besides the distributed and increasingly volatile electricity production the requirement for M2M connectivity may also be driven by regulatory smart grid and smart metering obligations.
As a consequence extra high voltage (EHV) and high voltage (HV) smart grid require enhanced communication and resilience systems with very high reliable and very low latency communications (see Addendum to CEPT Report 059 [9] and ETSI TR 103 401 [10] which describes smart grid systems and other radio systems suitable for utility operations, and their long-term spectrum requirements); 
The medium voltage (MV) smart grid control and low voltage (LV) smart meter control may require connectivity to a large number of devices.
Examples of such networks are Utility Connect’s wideband PMR network in the Netherlands, ArgoNET wideband PAMR networks in Austria and 450connect wideband PAMR network in Germany.
[bookmark: _Toc338789]Other sectors
In more general terms, some Machine-to-Machine communication as well as voice services are mission-critical. Mission-critical thereby means that one or more communications the failure of which will have a very serious impact on the overall operations or effectiveness in many economic sectors. The requirements of utilities might be considered as a proxy for other mission-critical services in various vertical markets.   

[bookmark: _Toc338790]Licensing issues
[bookmark: _Toc338791]Network models
The focus in this section is on land mobile systems based on LTE technology in the 400 MHz range. 
Already existing solutions provide PMR/PAMR like services for e.g. dedicated vertical markets, but also broadband access solutions for businesses and residential customers. Some business requirements develop in the direction that there is a need to support higher data rates, e.g. for video applications or dynamic map applications, or higher volumes e.g. as a result of a very high number and density of peers in a data network.
The same spectrum access model as for MNO for PMR/PAMR with channel spacing of greater than 25 kHz is expected to be used, i.e. exclusive individually authorised access to spectrum. No other contribution was received during the creation of this Report.
Another expectation is that LTE-based land mobile networks in the 400 MHz range will have a larger or national geographical coverage, similar to existing LTE-networks in the 400 MHz range such as those currently operating in the Scandinavian countries.
The first opportunities for LTE networks are currently expected for fixed installations in data networks where mobility and roaming under the network coverage is not necessarily required. This may change in the future if a vertical market would express demand and require mobility support functionality. A wide range of chipsets and modules for M2M-type user equipment is already commercially available. There are several vendors that introduced voice devices for the 450-470 MHz range.
The available spectrum resources limit the possibilities for the accommodation of PMR/PAMR networks based on LTE technology. PMR functionality can be supported by LTE-based technology (as of Release 13), hence competition on service level may still be given to some extent.
This has some consequences:
Depending on the PMR/PAMR usage situation in their country, CEPT administrations may decide which parts of the available spectrum for land mobile systems is made or kept available for LTE-based and other technology-based networks;
Sharing of the LTE-based network by several user groups, PAMR-like such as PPDR, transportation (e.g. railways), industrial use, utilities or even broadband access to remote residential users. Sharing could also be organised geographically and/or time. In such cases, the specific use cases, related service requirements and technical aspects (e.g. use of specific antennas in certain cases) have to be taken into account to develop an understanding on how exactly the available resources can be shared. A positive effect can be the common use of the network infrastructure under the expectation that the licence conditions are clearly defined for this sharing situation. Technical specifications could define priority mechanisms or multiple tiers of sharing of network platform resources.
[bookmark: _Toc338792]Synergies
BB-PPDR and for example railway radio applications (such as currently used in GSM-R) or PMR for utilities may use the same technical framework and equipment in the future (e.g. based on LTE). Some railway applications have similar requirements in terms of predictability and availability of the communications and can also be considered as mission-critical (e.g. the European Train Control System (ETCS) and other signalling application). There may be a possibility of having a common set of technical parameters for spectrum access.
Coordination and the associated broadband applications' demands will be dealt with on a national level, e.g. whether certain broadband applications with similar technical requirements use their own networks, share a common dedicated network or are delivered within public mobile networks; but still using a common technical framework. To find such synergies amongst broadband applications from specific market sectors is also in the interest of spectrum authorities who may find it difficult to provide dedicated spectrum to a variety of specific market sectors.
To find synergies, e.g. between BB-PPDR and Wideband PMR/PAMR , it would therefore be important to find a common technical framework. Synergies should recognise the right of national authorities on how to organise and use their radio spectrum for a certain application and should not limit individual national authorities from using that spectrum also for commercial wireless broadband. Interoperability and roaming between different networks, as well as commercial networks is also being considered of increasing importance. For hybrid networks, this may be essential. Synergies include that users can benefit from economies of scale, especially when using commercial products and from possible synergy with technology development in the commercial sector, including PMR/PAMR.
It is considered that dedicated frequency bands for PMR/PAMR will also offer in future the opportunities to roll out dedicated networks responding to national demand and security requirements and enable to provide specific PMR/PAMR services and needed reliability while benefitting from synergy with standards developed for the commercial mobile broadband. Interoperability between radio equipment of different user equipment manufacturers and infrastructure is required to make roaming possible.
[bookmark: _Ref530659931][bookmark: _Toc338793]Critical M2M/IoT National platforms
Many forecasts and studies show that Internet of Things (IoT) and Machine-to-Machine (M2M) communication will play an increasingly important role in Europe in the near future and will be a main contributor to economic development. The widely spread adoption of IoT/M2M applications is expected to provide major productivity gains while at the same time improving security and comfort of life. The total impact as calculated by McKinsey and company in their report of June 2015 is between $3.9 Trillion and $11.1 Trillion [35]. 
A significant portion of IoT/M2M applications will be used for critical applications in the private and government related sectors like Utilities, Smart Cities and national infrastructures and other sectors such as production, transport/logistics as well as in healthcare. Critical IoT/M2M applications require telecommunication networks with deep coverage, robust resilience and high service availability. A 450 MHz national platform can fulfil these requirements and thus enable many critical IoT/M2M services.  
The propagation characteristics of the 450 MHz spectrum in terms of wide area coverage and deep in-building coverage allows the building of radio networks with high service availability in a cost efficient way. Due to the low number of radio sites, it is much more economical to install redundant power supply (battery back-up) and additional backhaul facilities compared to mobile networks in higher frequency bands with a much larger number of radio sites. 
The highest demand for radio communications for distributed assets that require critical connectivity stems from the utility sector, mainly driven by the need to monitor and manage increasingly volatile electricity production and to fulfil regulatory obligations on smart grid and smart-meter rollouts. In several European countries where the 450 MHz frequency band was available, private networks are now being used to provide critical connectivity to electricity utilities. 
New deployments of 450 MHz networks focussing on IoT/M2M are using either CDMA450 (such as Utility Connect in the Netherlands, ArgoNET in Austria and 450connect in Germany) or LTE450 (such as Ukko Mobile in Finland and MVM in Hungary). CDMA450 technology is widely used on a global scale, already customised for IoT/M2M and has a mature ecosystem with many suppliers and operators. With LTE450, the next generation of technology has become available which provides substantial benefits for IoT/M2M relating to coverage, performance, cost and power consumption. 
Users are therefore required to focus on standardised and widely spread new generations of technologies that require more spectrum than PMR/PAMR systems with channel spacing of up to 25 kHz. However, from a spectrum availability perspective it is impossible for each user or user group to build a separate network. Given this, several operators, users and regulatory bodies may start looking at a new generation of shared national 450 MHz platforms and hence address the connectivity needs of multiple professional user groups. 
Such an approach of a single national platform for critical IoT/M2M application using CDMA450 and LTE450 technology can support millions of IoT/M2M devices on a single network addressing connectivity needs of all critical users at very low cost per connection when widely used. The implementation of VPN techniques and Quality of Service classes allows users to be provided with improved security and required prioritisation while all benefit from the performance of a highly available and resilient network using standardised technology resulting in low cost per connection and very efficient use of spectrum.
Technology evolution in the 450 MHz frequency band mirrors that of the mass market. While currently available, CDMA450 technology is already a capable telecommunication platform for IoT/M2M applications, providing capacity for a high number of M2M devices. LTE450 technology provides further technical capabilities and cost benefits for IoT/M2M applications. The developments for LTE technology from 3GGP Rel. 12 onwards introduce important features for IoT/M2M applications such as:
Link budget and coverage enhancements;
Reduced device complexity and cost;
Reduced power consumption for battery powered devices;
Improved scalability (i.e. number of connected devices).
The combination of modern technologies and their features for IoT/M2M use cases and the favourable propagation properties of the 450 MHz band enable high resilient, high capacity and availably platforms for critical IoT/ M2M applications. The concept of building and operating shared nationwide 450 MHz networks instead of individual PMR networks for each user/user group could ensure that IoT/M2M connectivity needs of a large number of users from different sectors are satisfied in a frequency and cost efficient manner.
It should be noted that in the United Kingdom, where broadband access has not been available, 9.6 kbit/s in 12.5 kHz UHF systems are used to control electricity grids. This enables the spectrum to be licensed by multiple users (to meet the data requirements of the smart grid, the United Kingdom’s electricity system will soon need to be updated to 64 kbit/s in 25 kHz channels as standard. Wider channel widths, e.g. for on-site use, may also be sought).
[bookmark: _Toc338794]Licence area
For local PMR networks with channel spacing of up to 25 kHz, many regulators authorise the use of a PMR system operating a base station and mobile stations within a small area, typically within a radius of not more than 15 kilometres. A greater radius may be chosen e.g. 30 km link lengths to achieve coverage to remote / relatively unpopulated areas. 
There are also some PMR onsite authorisations where spectrum is authorised within a short distance for one user. Typically, a base station for PMR would be deployed to provide coverage between 1 and 3 km. In the United Kingdom, a survey conducted by OFCOM in 2016 showed that the majority of licences only covers limited coverage under 5 km radius (59% of use is on-site). This knowledge can be used by the regulator to reuse the frequencies in a more efficient way.
Another concept is to define area licences. Within the defined area, licence holders can exclusively use frequencies within a grid square (e.g. around 50 km2 within a country). Such grid squares can also be accumulated into larger geographical areas (e.g. for regional and nationwide use). Licensees are allowed to deploy transmitters anywhere in their area with the permit/clearance from the regulator, meeting clearly defined limits for emissions at the border of the defined licence area.
Many use cases like utility grid operations, railway, governmental services, transport, health and other critical services require large and deep coverage also in remote and sparsely populated areas. Wideband systems in 400 MHz bands can be used for building a national PMR/PAMR shared platform and provide deep indoor coverage and at the same time ensure an efficient use of spectrum.
In certain scenarios, areas allotted with PMR frequencies could be city wide or region/province wide or even on national basis to meet the requirements of certain categories of users such as public safety or transportation.
[bookmark: _Toc338795]Cross-border aspects in the 400 MHz PMR
The Recommendation T/R 25-08 [3] contains provisions for the planning and cross-border coordination of frequencies for land mobile systems in the range 27.9-470 MHz for various analogue and digital land mobile applications, e.g. PMR (Professional (Private) Mobile Radio), PAMR (Public Access Mobile Radio), PPDR (Public Protection Disaster Relief), MFCN in 450-470 MHz, etc., and systems of various channel bandwidth up to 5 MHz. The focus is on the interference-free co-existence of systems with different channel spacing on both sides of a border. Conservative coordination threshold values are used as the default levels for all land mobile systems.
The threshold levels which trigger the coordination between neighbouring countries are based on the principle that indicative coordination thresholds are established at the border-line with regard to a reference bandwidth of 25 kHz.
The co-ordination thresholds should not be exceeded without co-ordination between neighbouring countries. This will be especially important where the proposed system may cause harmful interference to a system controlling a neighbour’s critical national infrastructure.
In the case where the co-ordination thresholds are exceeded, administrations should enter into co-ordination procedure. The coordination procedure might be based on bilateral or multilateral agreement. For this procedure or negotiation of agreement, “HCM Agreement” [36] or parts of it may be used as a basis.
CEPT administrations should endeavour to comply with the provisions in Recommendation T/R 25-08, when assigning frequencies to stations in the land mobile service, particularly in border areas, where coordination with neighbouring countries is necessary, as shown in Figure 1 below:
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Figure 1: Recommendation T/R 25-08 [3] band plan for land mobile systems between 29.7 MHz and 470 MHz
In paired bands, Figure 1 above indicates the duplex separation for individual bands for the pairing of the respective MS (mobile station transmit band) and BS (base station transmit band), e.g. MS1 with BS1 within one frequency range.
It could be challenging for BB-PMR to obtain clearance to use a full block of 1.4, 3 or 5 MHz if narrow band systems are used on the over side of the border. Several CEPT administrations noted that coordination thresholds for broadband systems could be further increased in cases where two broadband systems operate in the same frequency band across the border. In particular, PCI code coordination for LTE systems is considered as an option to allow for the relaxation of threshold values (with the same centre frequencies or overlapping frequency use, preferential or non-preferential PCI codes). This situation was studied in ECC Report 276 [45] which provides the technical background for the coordination of land mobile systems with channel bandwidth greater than 1 MHz in situations where no or some overlap with systems with channel bandwidth up to 25 kHz occurs across the border
ECC Report 108 [13] already describes the situation of 2 systems CDMA vs CDMA.
Recommendation T/R 25-08 [3] has been revised taking into account the results of ECC Report 276.
Flexibility:
The channelling described in Recommendation T/R 25-08 section A1.2.1.1 supports all possibilities for the choice of bandwidth for land mobile systems up to a channel bandwidth of 25 kHz. 
Section A1.2.1.2 recommends centre frequencies and channel spacings of 50 kHz, 100 kHz, 150 kHz, 200 kHz, 1,25 MHz, 1.4 MHz, 3 MHz and 5 MHz for land mobile systems with channel bandwidth of greater than 25 kHz. However, other centre frequencies and channel spacings are possible and not excluded, and the bandwidth correction formula in section A1.2.3 can also be used to facilitate technologies using different bandwidths.
In consequence, Recommendation T/R 25-08 supports the development of the new technology-neutral ECC Decision (19)02 [11] for land mobile systems in the frequency ranges 68-87.5 MHz, 146-174 MHz, 406.1-410 MHz, 410-430 MHz, 440-450 MHz, and 450-470 MHz. This ECC Decision supports land mobile systems with channel bandwidths up to 5 MHz, and which is replacing ECC Decision (04)06 [28] and ECC Decision (06)06 [29].
[bookmark: _Toc338796]Technologies and Deployment
In Table 1, the different standards with channel bandwidths are listed:
Table 1: Technologies and standards
	Technology
	Channel
(kHz)
	Standard/Specification

	Digital
	6.25
	EN 301 166 [19]

	Analogue
	12.5
	MPT 1411 [20]

	Digital
	12.5
	EN 300 113 [7]

	Digital
	12.5
	EN 300 113

	Digital
	12.5
	EN 300 113

	Digital
	12.5
	EN 300 113

	Digital
	25
	EN 300 113

	Digital
	25
	EN 300 113

	Digital
	25
	EN 300 113

	Digital
	25
	EN 300 113

	Digital
	25
	EN 302 561 [21]

	Digital
	25
	EN 302 561

	Digital
	25
	EN 302 561

	Digital
	50
	EN 302 561

	Digital
	50
	EN 302 561

	Digital
	50
	EN 302 561

	Digital
	100
	EN 302 561

	Digital
	100
	EN 302 561

	Digital
	100
	EN 302 561

	Digital
	150
	EN 302 561

	Digital
	150
	EN 302 561

	Digital
	150
	EN 302 561

	Digital
	200
	EN 301 502 [37] 
EN 302 511 [38]
LTE NB IoT [39]

	Digital 
	1250
	EN 301 449 [22] 
EN 301 526 [22]
EN 302 426 [22] 

	Digital 
	1400
	3GPP bands 31 and 72.
Current drafts of EN 301 908 for E-UTRA BS, UE and Repeater under development

	Digital 
	3000
	Current drafts of EN 301 908 for E-UTRA BS, UE and Repeater under development 

	Digital
	5000
	3GPP bands 31 and 72.
Current drafts of EN 301 908 for E-UTRA BS, UE and Repeater under development


[bookmark: _Toc338797]Systems with channel bandwidths up to 25 kHz	
These systems are almost exclusively used by PMR. Those systems are analogue like MPT 1327 [23] or digital (dPMR, DMR, TETRA and TETRAPOL). 
Digital systems can provide voice services and low speed data applications. Due to operational and financial constraints, there is a trend to share large common rather than multiple independent networks.
[bookmark: _Toc338798]Systems with channel bandwidth of greater than 25 kHz
Wide band digital systems for PMR/PAMR are flexible in use. They can be used to provide low latency, high security applications, priorisation and quality of service or carry data rates of several hundred kilobits per second. IMT technologies providing these features have already been introduced in the 400 MHz bands in various countries such as  Austria, Germany, Finland, Sweden, Norway, Denmark or Hungary. In Latvia and the Netherlands, the current CDMA operator is interested in migration towards LTE in the 450 MHz range. This development reflects the requirement for these features provisioned on secure and resilient networks.
It is to be noted that there are currently no work items in ETSI for CDMA based systems under EN 301 449, EN 301 526 and EN 302 426 [22] for editions under the Radio Equipment Directive. These harmonised standards were also removed from ECC Decision (08)05 [46] in 2016. 
3GPP LTE frequency bands 31 and 72 in the 450-470 MHz band are currently not covered by the ETSI EN 301 908 harmonised standards family for IMT [47], but these Harmonised European Standards are expected to be updated. For the frequency band 410-430 MHz, there are currently no activities in 3GPP or ETSI for new specifications or standards for LTE-based systems. Following the investigations in ECC Report 283 [43], it is proposed that 3GPP should consider standardisation activities for the range 410-430 MHz. 
In 3GPP Release13, a system for M2M applications with 200 kHz channel bandwidth called NB-IoT [39] has been introduced to the LTE specification. Other technologies based on 200 kHz channel bandwidth based on either star-topology or meshed networks may also exist which could potentially use the 400 MHz ranges.
[bookmark: _Toc338799]Objective for the regulatory framework and role of associated standards
The frequency regulatory framework in ECC Decision (19)02 [11] for land mobile systems in the frequency ranges 68-87.5 MHz, 146-174 MHz, 406.1-410 MHz, 410-430 MHz, 440-450 MHz, and 450-470 MHz is technology-neutral and flexible in support of all possible channelling and bandwidth options. This new ECC Decision includes the minimum necessary technical and operational parameters for land mobile systems operating in the frequencies set out by Annex 1 of the Recommendation T/R 25-08 [3].
There are no requirements set out in ECC Decision (19)02 for a minimum mandatory spectrum access protocol. This new ECC Decision is also neutral with regard to the network topologies of land mobile systems. Specific technical implementation solutions in support of spectrum sharing, common tuning ranges or for specific networks topologies may be covered by specifications or standards.
Applicable harmonised standards under the RE Directive include the technical requirements and their relevant methods of measurement for compliance purposes. For some options, the relevant harmonised standard does not exist yet.
[bookmark: _Toc338800]Results of compatibility studies in ECC Report 283
ECC Report 283 [43] is based on an anticipated roll-out for LTE systems (including narrowband M2M/IoT) from single site, multiple sites and large wide area networks.
[bookmark: _Toc338801]The band 410-430 MHz
[bookmark: _Toc338802]Options for spectrum arrangements in the frequency range 410-430 MHz
While the band has been studied in ECC Report 283, using parameters as for the 450-470 MHz frequency range, the band is currently not supported by standardisation activities for LTE technology in 3GPP or ETSI. Following the investigations in ECC Report 283, it is proposed that 3GPP should consider standardisation activities for the range 410-430 MHz.
Considerations on spectrum arrangements can therefore only be derived from the results of the available compatibility studies as well as specific national situations where some part of the band may be used for BB-PMR/PAMR.
Based on the overall considerations, three options are recommended for broadband technologies for inclusion in ECC Decision (19)02 [11]:
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Figure 2: Non-exhaustive spectrum arrangement options for the band 410-430 MHz
[bookmark: _Toc338803]LTE impact on systems within the 410-430 MHz as well as adjacent bands
[bookmark: _Toc338804]LTE impact on PMR/PAMR systems with channel bandwidth up to 25 kHz (including paging and analogue PMR)
It should be noted that narrowband PMR/PAMR includes analogue, DMR and TETRA systems.
Simulations of interference from LTE transmitters into narrowband PMR receivers in adjacent frequency spectrum in ECC Report 283 [43] show that the probabilities of interference based on Out-of-Band Emissions (OOBE) and Blocking for low to medium Base station (BS) and Mobile station (MS) densities are generally on the average 1% or less, although unwanted emission improvement compared to the 3GPP Spectrum Emission Mask at the BS may be required to keep the interference from the LTE BS into the PMR MS to these low levels. However, the interference probability calculations are performed for downlink capacity/traffic limited systems; results may differ for uplink capacity/traffic limited systems, which may tolerate a noise rise in MS receivers up to level of the DL/UL imbalance. Please also note that other techniques needed to protect the LTE400 BS own reception band (such as duplex filtering) help to provide necessary attenuation of Out-of-Band emissions of the LTE BS into the TETRA MS reception band. Furthermore, interference probability averaged over the coverage area of narrowband BS decreases, if LTE cell size increases. The probability of interference is highest closest to the LTE BS. Out of Band Emission improvement may not be needed depending on the acceptable level of degradation over the coverage area.
The interference probabilities for the LTE BS impact on PMR MS are lower in comparison to the interference probabilities simulated in ECC Report 240 [24] for PPDR-LTE BS impact on PMR MS. Even lower interference probabilities are expected if the bursty nature of M2M traffic will be included in the calculations.
Another interference effect to be taken into account is the potential impact of Intermodulation Distortion (IMD) in PMR receivers caused by neighbouring broadband signals. This is dependent on frequency offset of the LTE carrier from the victim PMR receiver, the received power and the intermodulation performance of the victim PMR receiver at that frequency offset. The assessment of outage probability due to Intermodulation by simulations appeared to be far from straightforward. No conclusion on the intermodulation effect from broadband interferers into narrow band victims could be reached. It is expected to continue the work on an agreeable algorithm for SEAMCAT to provide usable results for the simulation of Intermodulation Distortion in Narrowband Receivers due to the deployment of spectrally adjacent Broadband Carriers.
[bookmark: _Toc338805]LTE impact on narrowband fixed links
According to the worst-case estimation (assuming free space propagation between the stations and both antennas are pointing towards each other) in co-channel frequency range, the sharing will not be possible between LTE and the FS. In adjacent frequency ranges, compatibility is limited the remaining scenarios and would require protection distances of about 30 km.
A more realistic estimation implies the propagation model described in Recommendation ITU-R P.452-16 [51] between the LTE BS and the FS station. Between the LTE UE and the FS station the extended HATA propagation model is used. If more realistic investigation options are used, in co-channel frequency range, the sharing will be possible between LTE BS and the FS if protection distances of about 85 km are kept. In adjacent frequency ranges, compatibility can be expected, if protection distances of about 35 km are respected. Operations at smaller distances are possible but require coordination and/or lower OOBE level for the LTE station within the channel used by fixed service.
LTE UE satisfies sharing requirements for operation distances larger than 4 km to the FS station. If used in an adjacent frequency range, no interference for operational distances larger than 0.5 km is expected.
[bookmark: _Toc338806]LTE impact on radiolocation systems
ECC Report 240 [24] demonstrated that LTE based BB-PPDR systems operating in the band 420-430 MHz could cause severe desensitisation of radars in the co-channel case. Calculations lead to large exclusion zones based on free space propagation loss and statistic propagation model (EPM73), therefore further studies were conducted based on additional assumptions.
The new studies focused on the impact of LTE BS (downlink) on radar systems and investigated several propagation models and scenarios for co-channel (420-430 MHz) and adjacent channel (430-440 MHz) operation of the two systems. The effect of the LTE UE (uplink) on the radar system was already addressed in the ECC Report 240 with 37 dBm e.i.r.p. of UE. 
To avoid radar desensitisation operated in 430-440 MHz (-114.9 dBm/MHz) based on the studies in ECC Report 283, the proposed technical solution for operating LTE in 410-430 MHz frequency range is to respect both a guard band of 2.5 MHz from the upper edge of LTE BS channel to 430 MHz and 40 dB of OOBE reduction from the standard (e.g. with LTE BS duplexer filtering). Assuming the above mentioned guard band of minimum 2.5 MHz a possible LTE channel arrangement could be entirely placed in the tuning range of 410-417.5/420-427.5 MHz applying 100 kHz channel spacing.
The required separation distance is depending on the used propagation models (calculating with free space propagation and smooth Earth, or with the Earth curvature, diffraction, reflection or with tuned models using real terrain data).
For ground radars, the required separation distance is around 120 km in the co-channel scenario and less than 40 km in the adjacent channel scenario over smooth Earth (EPM73, Recommendation ITU-R P.526-13 [50]). Applying digital terrain based propagation models (General 450 and MYRIAD), the minimum required separation distance could be varied from 1.5 to 28 km in the adjacent channel scenario which can be further reduced by using proper mitigation techniques and a well-designed LTE network (calculating with LTE BS antenna downtilting, LTE BS power reduction, additional LTE BS duplexer filtering, etc.). 
For airborne radars, the required separation distance remains more than 400 km required in the co-channel scenario if no particular mitigation technique is applied. The co-existence in adjacent channel scenario for airborne radars can be achieved with the appropriate filtering and frequency separation which however implies that airborne radars are limited to operate above 430 MHz even though radar tuning range is 420-450MHz. The coexistence of LTE in the frequency band 410-430MHz and radars operated on a secondary basis in the frequency band 420-430MHz cannot be ensured only by technical conditions. It is to be noted that some countries have already concluded multilateral frequency co-ordination agreement for LTE usage without having taken into account the secondary radiolocation service.
[bookmark: _Toc338807]LTE impact on the radio astronomy service
Radio astronomy service allocation is in the band 406.1-410 MHz in direct neighbourhood of the 410-430 MHz band; therefore, the effect of broadband PMR/PAMR operation shall be considered in case of broadband mobile networks deployment. Compatibility studies are summarised in the ECC Report 283. Two studies by using different statistical calculation methods were used for evaluation of interference from LTE based BB systems operating in the band 410-430 MHz into radio astronomy stations in the band 406.1-410 MHz.
One study was done by using SEAMCAT and propagation model described in Recommendation ITU-R P.1546-5 [52] and Recommendation ITU-R P.452-16 [51] with different network layout when aggregated effect of BSs and UEs were taken into account. Analysis showed that for LTE network completely surrounding RAS station, exclusion zone varied from 117 km to 362 km depending on guard band and propagation model. Separation distances became smaller when LTE network’s layout comprises a part of the ring placed on one side of RAS. The simulation results shrank down and varied from 18 km to 246 respectively. Such case could be met when coordination of different systems between two countries occurs.
The other study used MATLAB software. Analysis by using MATLAB with Recommendation ITU-R P.452-16 for the outdoor UE, considering a 1 MHz guard band, the separation distances for single emitter and aggregate cases become 78 km and 326 km, respectively. For indoor usage and additional wall attenuation of 11 dB the separation distances for single emitter and aggregate cases are reduced to 34 km and 190 km, respectively.
Protection of investigated services could be ensured by applying distances given by using Recommendation ITU-R P.1546; for more precise exclusion zone specification, real terrain data model might be applied. The sensitive areas are limited on radio astronomy observatories in Europe; the list of RAS stations locations in Europe is listed in Table 89 of ECC Report 283.
To conclude, the investigations show that co-existence between LTE systems (including BB-PPDR) and radio astronomy is feasible in the whole considered tuning range of 410-417/420-427 MHz, provided that certain measures are ensured. Sufficient mitigation techniques may be adopted such as specific requirements on LTE network’s layout, if needed. Appropriate protection methods for RAS stations could be managed at national level and with international coordination. Given the limited number of radio astronomy, it is expected a need of coordination for the deployment of LTE stations at distances lower that 250 km from a RAS station located in a neighbouring country.

[bookmark: _Toc338808]LTE impact on PMR links in audio-visual production
As a result from ECC Report 240 [24], co-existence, operating within these bands, is possible due to the additional filtering required to fulfil the 3GPP protection of own UL minimum requirement (UE) duplexers to limit the interference at an acceptable level. Indeed such duplexers are needed to ensure both to fulfil the 3GPP minimum requirements and to ensure the correct performance of the LTE400 system itself.
Two new scenarios (TDD PMSE and 100 m co-location) based on those considered in ECC Report 240, relating to the impact of LTE BS on PMSE BS (receiving in 453-455 MHz), have been studied:
Considering the general spurious emissions limits given in 3GPP TS 36.104 ‎[39], coexistence is unlikely to be reached due to large separation distances. Considering the level given in ECC Decision (16)02 [44] (e.i.r.p. limit of -43 dBm/100 kHz) are much smaller. Coexistence is expected if the BS spurious meet the minimum requirements of -96 dBm/100kHz emissions in emissions in the band 450-455 MHz (3GPP TS 36.104 [39] – see in Annex 2) except if the base stations are co-located within 100 m where the interference become significant.
Considering scenarios differing from those considered in ECC Report 240, for example, TDD case or MS transmitting in 455-460 MHz, the achieved separation distances are larger and the risk of interference is quite high, in particular when the PMSE BS is located nearby the LTE BS and receiving in the first megahertzs adjacent to the LTE band. A mixture of TDD PMSE and LTE400 should be avoided.
Based on MCL calculations, the separation distance between LTE UE and PMSE MS is of the order of 10 m, leading to a risk of interference if they are operated in the same location.
[bookmark: _Toc338809]LPWAN compatibility
[bookmark: _Toc338810]LPWAN compatibility with TETRA
The results of the Monte Carlo simulations carried out show that TETRA and Low Power Wide Area Network (LPWAN) systems can cohabitate without any major difficulty in the band 410-430 MHz, if the following mitigation techniques are implemented:
A guard band of 200 kHz between the TETRA base station (BS) and the LPWAN end device (ED). This guard band is needed to minimise the interference from TETRA BS transmitter to LPWAN ED receiver;
A minimum separation distance of 90 m (64 dB minimum coupling loss) between TETRA BS and LPWAN BS. This minimum separation distance is needed to minimise the interference from TETRA BS transmitter to LPWAN BS receiver and can easily be achieved with on-site configuration when deploying LPWAN networks.
It should be observed that based on the assumptions of the analysis, the TETRA BS e.i.r.p. is 49 dBm/25 kHz, which is almost 15 dB more than the e.i.r.p. of the LPWAN BS. That could justify why the impact of the TETRA BS into the LPWAN systems is greater than the one in the reverse way. Given that many deployed PMR systems operate with an e.i.r.p. 40 dBm, it could be expected that real life operation of these two systems leads to even better compatibility than the results presented in this analysis.
In the case of co-channel situation between TETRA and LPWAN systems, the minimum separation distance between base stations is more than 100 km.
The co-channel operation in the same area is not possible between TETRA and LPWAN systems.
[bookmark: _Toc338811]LPWAN compatibility with the radiolocation service
With the radiolocation frequency set to 430 MHz and the LPWAN system using the uplink frequency of 413.7375 MHz and downlink frequency of 423.7375 MHz with a 125 kHz channel bandwidth, the minimum separation distances needed to ensure the protection of the radiolocation service are presented in Table 2 below.

Table 2: Separation Distance between Radars and LPWAN system (km)
	Separation Distance between Radars and LPWAN system (km)
	Due to blocking (km)
	Due to desensitisation in co-channel (km)
	Due to desensitisation in adjacent channel (km)

	Airborne Radar
	LPWAN ED
	0.04
	1374
	0.015

	
	LPWAN BS
	0.015
	522
	0.0025

	Ground Radar
	LPWAN ED
	0.14
	9730
	0.110

	
	LPWAN BS
	0.66
	46560
	0.232


[bookmark: _Toc380056507][bookmark: _Toc380059757][bookmark: _Toc380059795]The results of the compatibility studies carried out show that the compatibility between LPWAN system and airborne radar is possible in the case of adjacent channel scenario with a minimum guard band of 0.5 MHz from edges. The minimum separation distances are then:
40 m between the LPWAN End Devices and Airborne;
15 m between the LPWAN Base Station and Airborne.
The compatibility between LPWAN system and Ground radar is possible in the case of adjacent channel scenario with a minimum guard band of 0.5 MHz from edges. The minimum separation distance is then:
140 m between the LPWAN End Devices and ground radar;
660 m between the LPWAN Base Station and ground radar.
For the co-channel cases, there are no possibility for compatibility between LPWAN system and airborne radar or LPWAN system and ground radar.
[bookmark: _Toc338812]LPWAN compatibility with RAS
The compatibility between LPWAN system and the Radio astronomy service concludes that:
For a frequency separation between the LPWAN base station and the RAS of 13.7375 MHz (edge to edge), the MCL calculation provides a required minimum path loss equal to 97.51 dB; using the Recommendation ITU-R propagation model P.452-16 [51], the calculated separation distance is 4.4 km;
For a frequency separation between the LPWAN end device and the RAS of 3.7375 (edge to edge), the MCL calculation provides a required minimum path loss equal to 101.91 dB. Using the Recommendation ITU-R propagation model P.452-16, the calculated separation distance is 3.05 km.
[bookmark: _Toc338813]LPWAN compatibility with LTE
This section summarises the compatibility between LTE and LPWAN systems in the 410-430MHz band as set out in ECC Report 283.
All the initial configurations of LTE systems are based on figures in the corresponding ETSI TS 136 101 [39] and TS 136 104 [39] and the stated LPWAN system parameters. LTE parameters were considered as invariant in the simulations, except when considering LTE ACLR in adjacent channel. ACLR was based on the measured LTE signal which is 20 dB better than that derived from the transmitter mask in the ETSI standard. It should be noted that the measured ACLR in the first adjacent channel is expected to be lower than the ACLR in adjacent channels further away from the BS centre frequency. According to the ETSI standard for LTE systems, there are minimum requirements for the protection of own reception which lead to an ACLR higher than 100 dB/3MHz, that will provide lower level of unwanted emissions in the LTE BS uplink band and its vicinity compared to the level of unwanted emissions resulting from the measured ACLR value used in the analysis. Due to the protection of LTE own reception according to the minimum requirements in the ETSI standards, it is hence expected that the compatibility between the two systems to be much better than the results presented in this analysis when the LPWAN operates in the LTE uplink band and probably in the case of operation close to this LTE uplink band.
Amongst the simulated interference scenarios, in three cases it was necessary to improve the ACLR and the Adjacent Channel Selectivity (ACS) of LPWAN system to ensure compatibility between LTE and LPWAN systems.
LPWAN BS impact on LTE BS:
With the initial LPWAN base station, transmitter ACLR and LTE base station receiver selectivity defined in ETSI standards, the LTE bit rate loss is higher than 5%. It is necessary to improve the LPWAN base station transmitter ACLR by 30 dB to reduce the bit rate loss below 5% in adjacent band scenario. Compatibility is not achieved in co-channel scenario.
LTE BS impact on LPWAN BS:
With the initial LTE base station transmitter ACLR of 45 dB (which is applicable in adjacent channel) and LPWAN base station receiver selectivity as derived from transmitters masks defined in ETSI standards, the probability of interference is higher than 10%. Based on the measurements, it can be assumed that the LTE base station ACLR is at least 20 dB better than the value defined in ETSI standards, therefore the compatibility is ensured with an improvement of the LPWAN receiver ACS by 30 dB (PI < 10 %). Due to the protection of LTE own reception according to the minimum requirements in the ETSI standards, it is expected that the compatibility between the two systems be much better than the results presented in this analysis when the LPWAN operates in the LTE protected band and probably in the case of operation close to it. Compatibility is not achieved in co-channel scenario.
LTE BS Impact on LPWAN ED: 
It may be needed to improve LTE base station ACLR of 45 dB by several dBs to ensure the compatibility in the adjacent scenario.
Concerning the LPWAN End Device, compatibility is achieved in adjacent band scenarios. Compatibility is not achieved in co-channel scenario. The results in this analysis assume an activity factor of 100% of the LPWAN BS and of LTE BS. In practice, the activity factor of LPWAN BS and LTE BS may be lower. That may reduce the potential impact of on each system on the other, thus improving the compatibility between the two systems.
[bookmark: _Toc338814]The band 450-470 MHz
[bookmark: _Toc338815]Options for spectrum arrangements in the frequency band 450-470 MHz
The allocations of Band 31 and Band 72 are illustrated in the figure below.
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Figure 3: Spectrum arrangement options for LTE the 450-470 MHz band


3GPP has finalised work for the 450MHz E-UTRA FDD Band for LTE PPDR and PMR/PAMR in Europe. 
Technical Report 3GPP TR 36.748 summarises the output of this work for 3GPP band 31 and 3GPP band 72, see Figure 3 above.
3GPP defined Power Class 1 (31 dBm) for UE in 3GPP bands 31 and 72. Other RF specification requirements are the same as for Power Class 1 UE applicable for 3GPP bands 14, 3, 20 or 28. The current ECC Decision (16)02 includes a maximum mean in-block power of up to 37 dBm.
UE power class 3 (23 dBm) currently considered as sufficient for ECC Decision (19)02 [11] (for information: Power Class 2 is 26 dBm). Administrations may use higher UE maximum mean in-block power for special deployment scenarios provided that the protection of other services, networks and applications is not compromised.  Vice-versa, the maximum mean in-block power of UE may be limited on a cell-by-cell basis for the protection of other services.
The applicable channel bandwidths for bands 31 and 72 are 200 kHz, 1.4 MHz, 3 MHz and 5 MHz. eMTC and NB-IoT are supported by both bands and available from LTE Release 15 onwards.
Besides 450 MHz LTE bands standardised for Europe, the Chinese Government has proposed a new FDD band arrangement of uplink = 450-455 MHz and downlink = 460-465 MHz for Recommendation ITU-R M. 1036. As part of Release 15 a new LTE band 73 has been introduced to address this new IMT band arrangement, the output of the corresponding work item can be found in Technical Report 3GPP TR 36.759.  
3GPP is of the general view that 2x5 MHz FDD band plans are feasible but 2x5.5 MHz FDD band plans are not suitable for full duplex operation of user equipment in the 450-470 MHz bands.
In addition, ETSI has adopted a work item for a new Harmonised European Standard for BB-PPDR following the publication of ECC Decision (16)02.
[bookmark: _Toc338816]LTE Impact on systems within the 450-470 MHz as well as adjacent bands
[bookmark: _Toc338817]LTE Impact on PMR/PAMR systems with channel bandwidth up to 25 kHz (including paging and analogue PMR)
The findings are the same as for the 410-430 MHz frequency range in section 7.1.2.1.
[bookmark: _Toc338818]LTE impact on narrowband fixed links
The findings are the same as for the 410-430 MHz band in section 7.1.2.2.
[bookmark: _Toc338819]LTE impact on PMR links in audio-visual production
The findings are the same as for the 410-430 MHz band in section 7.1.2.5.
[bookmark: _Toc338820]LTE impact on DTT
The studies in ECC Report 283 have been carried out for LTE based PMR/PAMR systems in the 400 MHz band with various BS e.i.r.p. in the range of 48-62 dBm and with DTT receiver ACS of 61 dB. The analyses concluded that an ACLR of 67 dB/8 MHz would be required to minimise the interference from LTE BS to DTT reception at the cell edge, to cover any bandwidth and the activity factor as long as the LTE base station e.i.r.p. is below 60 dBm.
These requirements for LTE PMR/PAMR base stations are summarised in the table below.
Table 3: LTE400 Base Station e.i.r.p. and OOBE levels for protection of DTT above 470 MHz (based on worst case assumptions)
	Frequency range
	Condition on Base station in-block e.i.r.p.
P (dBm/cell)
	Maximum mean OOBE e.i.r.p (dBm/cell)
	Measurement bandwidth

	For DTT frequencies above 470 MHz where broadcasting is protected (NOTE 1)
	P ≥ 60
	-7
	8 MHz

	
	P < 60
	(P – 67)
	8 MHz

	For DTT frequencies above 470 MHz where broadcasting is subject to an intermediate level of protection or when mitigation techniques are used; at a national level depending on the type of mobile network deployment
	P ≥ 56
	-4
	8 MHz

	
	P < 56
	(P – 60)
	8 MHz

	NOTE 1: Based on these results, it can be concluded that the limits defined for the base stations of LTE based BB-PPDR in ECC Decision (16)02, should apply to the base stations of LTE based PMR/PAMR as well.


At a national level, the out-of-band limit might be relaxed. For example, with a sparse network deployment, using high remote sites such as those used for DTT, the probability of interference to DTT reception is significantly reduced. Such a deployment has been successfully implemented in Scandinavian countries. Also, the requirement on the ACLR of the LTE PMR/PAMR BS can be relaxed when the victim DTT receiver is located close to the DTT transmitter so that the received DTT signal is strong enough to mitigate the interferer. Further mitigation measures, as described in Annex 8 of ECC Report 283 may allow solving possible remaining interference, on a case by case basis.
Additionally, it can be concluded that LTE eMTC and NB-IoT BS provide a better context of compatibility with DTT than conventional LTE BS.
Based on the results obtained for the user equipment (UE), it can be concluded that the limits defined for the UE of LTE based BB-PPDR in ECC Decision (16)02, should apply to the UE of LTE based PMR/PAMR. This requirement for the LTE PMR/PAMR UE is summarised in the table below:
Table 4: LTE UE OOBE level for protection of DTT above 470 MHz
	Frequency range
	User equipment maximum mean OOBE
	Measurement bandwidth

	For DTT frequencies above 470 MHz where broadcasting is protected
	- 42 dBm
	8 MHz


NB-IoT UE can coexist with DTT.
[bookmark: _Toc338821]LTE impact on UHF maritime on-board communications
This section is not derived from ECC Report 283.
The ITU Radio Regulations stipulate in provision No. 5.287 (WRC-15) that the use of the frequency bands 457.5125-457.5875 MHz and 467.5125-467.5875 MHz by the maritime mobile service is limited to on-board communication stations. The characteristics of the equipment and the channelling arrangement shall be in accordance with Recommendation ITU-R M.1174-3 [30] and this includes possibilities for 6.25 kHz, 12.5 kHz and 25 kHz channelling options. The use of these frequency bands in territorial waters is subject to the national regulations of the administration concerned. 
Since Recommendation ITU-R M.1174-3 includes the options of the characteristics of the maritime UHF maritime on-board communications and is part of the footnote 5.287 in the article 5 of the Radio Regulations since WRC-15, it was decided by ECC/WGFM that the Recommendation T/R 32-02 on the ‘Frequencies to be used by on-board communication stations’ was no longer needed.
A table provides an overview of the “UHF frequencies”, with the associated conditions of use, authorised for on-board communications in CEPT countries. This information has been collected by the European Communication Office (ECO) and is fully based on the information provided by the CEPT administrations who responded to the relevant ECO questionnaire. 
This overview is intended to provide to CEPT administrations and their national maritime stakeholders the most recent information available to ECO on the permitted use of the UHF frequencies by on-board communication stations in individual CEPT countries which have responded to the questionnaire. 
It should be noted that in some CEPT countries part of these frequencies are used by land mobile safety related applications (e.g. by railway companies). Such a situation creates the risk of harmful interference to these applications from unauthorised on-board communications from foreign ships within country’s territorial waters. The study in ECC Report 283 illustrates difficulties with regard to the impact of LTE based systems on PMR systems with bandwidth of up to 25 kHz. The study was looking entirely on PMR as a victim, as the protection of LTE from narrow band carriers can be handled by many advanced mitigation techniques such as MIMO selectivity arrangements even though this is less effective at such low frequencies as 400 MHz. The studies show that only the upper LTE-resource blocks 14 and 15 generate essential interference (e.g. in cases where the LTE system operates on frequencies up to 457.5 MHz / 467.5 MHz).
[bookmark: _Toc338822]LPWAN impact on systems within 450-470 MHz
[bookmark: _Toc338823]LPWAN compatibility with TETRA
The findings are the same as for the 410-430 MHz band in section 7.1.3.1.
[bookmark: _Toc338824]LPWAN compatibility with LTE
The findings are the same as for the 410-430 MHz band in section 7.1.3.4.
[bookmark: _Toc338825]Guidance to administrations
[bookmark: _Toc338826]How the increased shared use of PMR/PAMR frequencies could be fostered
The increased shared use of PMR frequencies and related methodologies such as ‘sharing number’ seem to represent a significant opportunity for serving more users in the existing spectrum for PMR. 
It is comparable to the addition of a significant block of spectrum being made available to PMR services. The focus is hereby on digital PMR solutions with 6.25 kHz, 12.5 kHz or 25 kHz (e.g. dPMR, DMR and TETRA). The creation of such increased “spectrum headroom” is especially helpful in local situations where the scarcity of spectrum is identified. According to the 400 MHz survey in Annexes 1 and 2 to this Report, this most frequently is found in urban, metropolitan centres or in border areas. It is recognised that the currently uncoordinated operation is likely to remain a very high proportion of all PMR spectrum arrangements for a considerable period. 
Whilst trunked systems will continue to cover a significant proportion of the deployed population, they are considered to be largely coordinated and offer far better efficiencies for large fleets and are typically deployed on exclusive channels. These systems are not the subject of this section.
[bookmark: _Toc338827]Working Definition for sharing headroom 
The sharing headroom is defined as the minimum amount of usable spectrum available to an additional number of users, irrespective of the technology those additional users are applying.
Spectrum channels that can be cleared following the introduction of a sharing number (typically 2 or 3) and could be re-purposed towards data-only use and exclusive use as well as providing further opportunity for general growth. It is also possible to start with a sharing number of 2 and increase thereafter to 3 on the basis of experience that the UK has implemented in 2018. 
This means, if the sharing number introduced is 2, the channels made available is 50% of the total currently in use. Each sharer would be permitted only 50% of the available capacity leaving 50% to the other.
There is merit in work that would lead to an ETSI standard on channel access procedures on data-only shared channels.
[bookmark: _Toc338828]Important aspects for sharing
Data transmissions appear not to cause interference to voice if the data transmission strategy mimics voice transmission in the time domain. However, data services that comprise long strings of rapid bursts of data generally sterilise the channel for other use. Accordingly, the definition of sharing should be done in a way to safeguard the capacity left available for other sharing users.
The sharing of the same channel is by uncoordinated users at the same location. The policy effectively assumes that the level of loading is sufficiently low to provide that the call success rate is high enough to meet the users’ operational needs. Typically, this translates to a first-time call success rate requirement in excess of 90%. It will often be advantageous to apply some form of “Carrier Detect-and-TX-Avoid” and/or CTCSS (sub audio tone squelch), which are all readily available functions in f. inst. PMR 446.
Experience shows little evidence that indicates that mixing voice and data is intrinsically a problem, provided that the structure of the data transmissions is similar to that expected in voice communications. I.e. the data transmissions are leaving considerable periods of time during which other communications can take place.
In cases where the data structures (in the time domain) did not leave significant periods of time for other communications, there probably is a serious risk of channel collisions. If data systems comprise a near continuous stream of short-duration bursts of data with short gaps between e.g. GPS, polling schemes are adjustable over a wide range of burst durations and gap durations. However, even at the longest settings of gap durations, the usability for other users is challenging. The gaps between the data bursts are generally insufficient to sustain a voice message and so clashing is highly likely (or even certain) to occur. The opportunity to avoid clashing through a prioritisation system could be considered. Whilst this obviously improves the position of the communications having priority, the user whose communications does not have priority is disadvantaged. The question then is who decides “who should have priority?” Such a prioritisation is difficult to implement. It is concluded that these services are generally unsuited for deployment on ordinary shared channels and should be off-loaded to data-only channels. Nothing prevents the development of shared data-only channels but of course, some form of channel access protocol may be beneficial.
[bookmark: _Toc338829]General Guidelines
When introducing PMR spectrum sharing, the initial sharing number is recommended to be 2. 
The assignment policy should seek migration of existing users onto a smaller number of shared channels than they occupy today (transitioned through a licence renewal process). This would allow for the clearance of some of the current non-shared channels. These could in turn be re-purposed to data-only channels and exclusive channels as well as offering the opportunity for normal growth.
The geographical overlap (e.g. 25%, 50% or 100%) of the coverage shared by other users and the statistic distribution of mobiles can be taken into account to improve the sharing possibilities;
A period of at least a year should be allowed to examine the impact in the field of the sharing before moving to any higher sharing number (e.g. 3). The United Kingdom has moved to a sharing number of 3 in 2018. Annex 9 to this Report includes additional information about the use of data in PMR shared channels as it was investigated in the United Kingdom. 
It should be made clear that transmissions that effectively prevent the shared channel being used by other users are not in compliance with the licence. Data transmissions must follow the rules of sharing and leave usable gaps for other communications. The licence application and renewal should seek information on the data structure to ensure that the structure is compatible with sharing.
Data schemes which cannot provide the necessary opportunity for other users to operate are expedited on data-only channels. In considering data-only channels, there is a case to introduce a policy of shared data-only channels. Because the data is probably not as time-critical as voice, there is a good chance that a successful channel access protocol could be employed that would greatly increase efficiency on the data-only channel. 
A work item for an ETSI standard or specifications for approaches facilitating PMR spectrum sharing could be initiated. Some form of randomisation of the re-tries could be appropriate for inclusion in the access strategy. Sharing could be described in a framework for medium utilisation where a higher traffic is allowed as long as PMR equipment accesses spectrum in a polite manner.
PMR spectrum sharing can be especially useful for low occupancy telemetry and other PMR systems having low overall spectrum occupancy. Administrations should look at traffic type (voice, data) and not on the technology. Trends suggest that a huge increase in data is likely and this may have a major impact of data on channels shared with voice. Exclusively voice channels could share more than at present and be safe from degradation due to introduction of data.
It would be more appropriate to consider defining spectrum products via congestion ratio (CR) instead of activity factor (AF).
[bookmark: _Toc338830]Summary of section
The 400 MHz PMR bands are amongst the most occupied in CEPT, with over 100,000 active licences. It is obvious, that apart from the coordinated trunked systems, the uncoordinated smaller PMR systems offer a potential for the creation of sharing head rooms, such that spectrum utilisation can be increased. It is understood that apart from the technological aspects of sharing, also the way spectrum is regulated (licensed) can be shaped to create incentives to deploy sharing capable radio platforms. In return for the procurement of new sharing capable PMR equipment, users and their businesses should be offered reduced licence fees in compliance with national needs.
Additional information can be found in the documents FM54(15)24 [40] and FM54(15)23 [41].
Further possibility of building national PMR/PAMR platforms is presented in the section 5.3. Such shared platforms are already implemented or under implementation in the Netherlands, Austria, Hungary, Finland and Germany.
[bookmark: _Toc338831]Stragegies for regulation in some countries still have to follow the digitisation of the PMR/PAMR market
The current usage of the 29.7-87.5 MHz, 146-174 MHz and 380-470 MHz frequency ranges by land mobile PMR/PAMR systems includes still a large percentage of analogue legacy systems. The situation varies from country to country. On one hand, there are countries still with 100% analogue usage. On the other hand, there are countries with a very high percentage of digital PMR/PAMR use. From recent data such as from the DMR association [see http://dmrassociation.org/dmr-in-the-market/), it seems clear that most of the new PMR/PAMR equipment which is placed on the market in the 400 MHz bands is digital.
Digitisation takes place in the 400 MHz PMR/PAMR frequencies. The digital technologies with the most mentioning in the responses of the CEPT administrations to the questionnaire in 2014 were DMR (17 times), TETRA (16 times) and dPMR (7 times). Other mentioned technologies were TETRAPOL, CDMA and NXDN.
Narrowband channel spacings are implemented throughout Europe. However, some CEPT administrations still allow only analogue systems in some parts of the 400 MHz PMR/PAMR frequencies or reserve the spectrum based on 20/25 kHz channel spacing only.
The use of digital technology which is more spectral efficient and can also use more sophisticated cognitive spectrum access technologies should go together with rewarding the use of these techniques. In addition, rewarding polite spectrum access technologies which can support sharing of PMR/PAMR spectrum, should be fostered. Cognitive techniques allow radios to access available radio resources in time, frequency and space that might not otherwise be exploited. Polite spectrum access techniques further minimise unnecessary use and encourage equitable sharing of the scarce radio resource. By efficiently utilising these resources, additional PMR/PAMR services and applications can be offered within the same spectrum. This type of behaviour should be encouraged by the applied regulatory regime, 
The following can therefore be suggested to CEPT administrations:
Incorporate the full set of narrowband channel spacing of 6.25 kHz, 12.5 KHz, and 25 kHz as much as possible in the 400 MHz frequency ranges;
Foster/encourage the use of spectrally more efficient digital PMR/PAMR equipment;
Another option is to consider to not award new PMR/PAMR licences for analogue PMR/PAMR use;
Licence renewals of existing legacy analogue PMR/PAMR should only be conducted where appropriate e.g. to enable continued analogue operations where land mobile systems with greater user equipment populations can be demonstrated to be effectively in use;
The narrowbanding approach determining a minimum spectral efficiency of one channel/6.25 kHz (fulfilled by e.g. dPMR, DMR and TETRA) can be used as a minimum technical requirement in areas where congestion issues arise (e.g. capital cities or close to border situations);
Reward the sharing of PMR/PAMR frequencies.
The above suggested measures will contribute to more efficient spectrum use and hence will also help CEPT administrations to find more contiguous spectrum for PMR/PAMR usage requiring more than 25 kHz of bandwidth. So far, the possibilities for PMR/PAMR applications with channel bandwidth of greater than 25 kHz are very limited and according to the responses to the questionnaire in 2013, not more than about 200 land mobile systems with bandwidth of greater than 25 kHz were in use in European countries. 
However, in countries with available spectrum resources for the introduction of wide band technologies such as CDMA or LTE, wideband PMR/PAMR networks are already built or under construction as national platforms for potentially millions of connected devices (chiefly M2M) providing for very efficient use of spectrum and very cost effective PMR/PAMR services.
[bookmark: _Toc338832]Consider most flexible approaches for licensing
There are several ways to consider more flexible approaches for PMR in the 400 MHz bands:
Introduce the possibility of trading/leasing to PMR national and regional licence types;
Technical framework should allow greatest possible frequency partitioning as well as technology neutrality (one common technical framework / set of restrictions);
Removal of any non-spectrum related licence conditions;
Introduction of trading of wider area type licences (sub-leasing and ‘LSA-like’);
Introduction of national and regional licences where users operate in large geographical areas and based on exclusive access to spectrum. Licensees are allowed to deploy transmitters anywhere in their area;
Simplified pricing approaches;
Consider introduction of an online based licence application tool.
Some of the points above can also foster the introduction of more wideband PMR applications / introduction of new technology (e.g. LTE), where possible.
A more flexible PMR regulatory environment does not need to differentiate between PMR and PAMR. This will also foster the finding of synergies between PMR usages having similar requirements (e.g. PPDR related, Smart Grids, or railway applications in the 400 MHz range)
Examples from the United Kingdom through a licence product offering (light Licensing) and trading and leasing is provided in Annex 4 to this Report.
[bookmark: _Toc338833]Narrowbanding aspects to increase the efficient use of the spectrum
Table 5: Current spectrum efficiency
	Technology
	Bandwidth
	Comment

	Analogue
	12.5 kHz
25 kHz
	Used for voice only solutions and also for paging.
25 kHz analogue should not get new licences in PMR congestion areas

	FDMA (DPMR / NXDN)
	6.25 kHz
12.5 kHz
	Allows users to utilise 6.25 kHz channels in 12.5 kHz

	TDMA (DMR)
	12.5 kHz
	2 timeslots available in 12.5 kHz

	TETRA
	25 kHz
	4 timeslots available in 25 kHz


It is noted that major countries outside of Europe make the use of digital technologies mandatory for new PMR equipment placed on the market (e.g. China, USA). Current spectrum efficiency for analogue PMR is one channel in 12.5 kHz, while new digital technologies provide a two-fold increase to 6.25 kHz equivalent. There has been so far no motivation on users to replace equipment.
Individual CEPT administrations may consider identification of a minimum required spectral efficiency to support the migration to digital, more spectrum efficient technology which will allow the creation of additional channel capacity within the same radio spectrum, and support more users. 
When introducing narrowbanding requirements on national level, it is suggested to be introduced with some announcement in advance as part of a longer term migration plan, so that the market participants are prepared in advance that a new requirement is coming. Narrowbanding can in particular cases be useful, e.g. in areas where spectrum congestion is experienced.
[bookmark: _Toc338834]The frequency range 406.1-406.2 MHZ
The footnote 5.265 in the radio regulations and following Resolution 205 (Rev. WRC-15) requests administrations not to make new frequency assignments within the frequency band 406.1-406.2 MHz under the mobile and fixed services. This means that these 100 kHz of spectrum will become unavailable for PMR/PAMR in the future. This is also reflected in a considering in ECC Decision (19)02 [11] for land mobile systems. 
[bookmark: _Toc338835]Guidance on licence durations and fees
The questionnaire results (see ANNEX 1: to this Report) reveal that most CEPT administrations provide normally (standard) PMR licences for either 1 year (6 countries), 5 years (13 countries), 10 years (10 countries) or even 15 years (2 countries).
It is recommended to CEPT administrations to focus on a 5 to 10 year licence term for assignments with channel bandwidths up to 25 kHz, combined with a low flat fee, simple process and possibility of online application. The licence is an asset that can be traded with the business. Alternatively, an administration can also issue an annual licence renewal process under which operations continue as long as the annual licence fee is paid. 
For networks requiring greater investments or in support of a high population of terminal devices, the operator’s expectation will clearly be that the frequencies awarded will be available over a longer period, e.g. 15-20 years. This is to protect the investments made by the operator. However, a licence expiry date can also be considered as of when the spectrum can be re-purposed. Without the clear definition of an expiry date at the start, repurposing of the spectrum might be challenging.
The United Kingdom presented in document FM54(15)14 [55] possibilities for PMR licensing arrangements as used in the United Kingdom. This includes:
Fees are apportioned to the national channel rate in proportion to the population within the service area (high, medium and low population);
Fees for shared use of spectrum are less expensive than for exclusive use of spectrum;
Fees in the 400 MHz ranges are more expensive than in the VHF frequency ranges.
[bookmark: _Toc338836]Guidance for in-building systems
The need to make assignments for tall buildings that extend well above the local building height in cities has become increasingly apparent. Transmitter installations in tall buildings have to be carefully planned. Transmitters will give extended radio coverage whilst receivers located in these elevated positions are also susceptible to receive signals from far away. For the purposes of spectrum planning in tall buildings, it is considered at heights of greater than 30 metres and above the surrounding clutter.
Modern building techniques can present challenges for indoor coverage and in most cases the design of the radio system infrastructure can address internal coverage and also minimise the impact outside the building itself.
The most successful implementation will be one that can be installed during the fit out of the building. Possible solutions to fit radio systems in tall buildings include:
A radiating ‘leaky’ cable is one way of delivering low levels of radio frequency (RF) throughout a building. It provides ‘a slight leak’ of transmitted RF along its length and so the cable can be routed to provide coverage into the most inaccessible parts of a building and throughout each floor, including basements etc.;
The use of more robust terminal receivers to limit the risk of picking up signals from other users. This can be facilitated by using less sensitive receivers, low or even negative terminal antenna gains, or use of techniques such as digital colour codes or CTCSS tones helping to reject any transmissions not intended for reception;
Organising the indoor use in tall buildings in small cells with limited transmitted RF levels, e.g. by a distributed antenna system floor-by-floor.
Additional information and guidance is provided in document FM54(17)29 [54].
Repeaters and amplifiers of land mobile systems are a growing source of potential interference. Recent annual CEPT interference statistics (link) also demonstrate that such considerations are necessary to avoid interference between installations in tall buildings and other systems sharing the spectrum outside of these buildings.
If the proposed installation site is above 30 metres and the application proposes use of an antenna that is not a radiating cable or distributed antenna system, then the operator will be asked to provide the site engineering justification of the proposed choice of antenna such as an omnidirectional. As part of the licensing process, what is required is the highest point of a mobile terminal so that this can be modelled to give an accurate coverage prediction rather than using the default mobile height of 1.5 metres above ground.
Communication throughout the entire tall building and for a small area outside at ground level for events such as fire evacuation could be facilitated by use of antennas which are directed vertically up or down (down-fire/up-fire; characteristics include -15 to -20 dB gain towards the horizon).
A licence for an installation in a tall building above 30 metres may include reference to using a radiated cable or any other antenna integrated into the system, including associated installation requirements.
[bookmark: _Toc338837]Consider how the VHF use could be fostered
11 responses from industry (out of 14) indicate that digital PMR products are available or at planning stage for the 146-174 MHz band. 
For the 68-87.5 MHz band, there were 9 respondents which indicated the availability of products for this frequency band. 5 respondents consider the 68-87.5 MHz band as not suitable for digital PMR/PAMR. The stated reasons are insufficient demand, the band cannot provide the required availability, equipment size to big or PMR communications suffer from over range characteristics. Another challenge might be a relatively high noise floor at VHF frequencies.
While the majority of the responders consider the existing regulations to suit their PMR/PAMR applications for VHF frequencies, some improvements might be possible:
Allow higher emission levels for PMR in VHF below 100 MHz;
Align better with CEPT regulatory approaches in details in the regulatory approaches amongst countries;
Introduce a band factor for the VHF licence price–less popular bands in VHF will attract only a fraction of the price of the more popular bands full rate in UHF. Prices can even be lowered for areas with mid and low population density but can also be increased for high population density areas.
VHF band in 47-68 MHz
A more detailed investigation about 47-68 MHz was performed using the EFIS database and national available information to get an overview about which countries have already PMR/PAMR solutions in these frequencies. 
There are about 30 countries with land mobile radio and defense applications (e.g. tactical radio relay) in parts of the band (NJFA 2014: land military systems in 47-68 MHz) [48]. Apart from this, PMR/PAMR use is very limited in many CEPT countries (16 countries in EFIS set out PMR/PAMR use in parts of the band). Terrestrial broadcasting use is also very limited, e.g. only in isolated areas in the Russian Federation; no use in Western Europe anymore). The footnote ECA3 in the European Common Allocation Table requests CEPT administrations to take all practical steps to clear the band 47-68 MHz of assignments to the broadcasting service.
Other usage may also exist in the band. As a result of the questionnaire and following discussions, it seems that the majority of the PMR/PAMR use in the VHF frequency bands is above 100 MHz. The demand for PMR/PAMR solutions at frequencies below 100 MHz can easily be satisfied within the 68-87.5 MHz spectrum.
However, it is also to be taken into account that individual countries can only use a fraction of the band based on preferred frequency use. International coordination agreements between neighbouring countries may move the threshold limits far into the neighbouring country for ‘preferred frequencies’, typically by around 80-100 km at spectrum around 50 MHz.
Administrations are asked to consider whether they have sufficient capacity within this frequency range to accommodate new (or additional) alternative services in this band. The existing framework for land mobile systems in Recommendation T/R 25-08 [3] is seen as a good starting point for such new or alternative services.

[bookmark: _Toc338838]IMPLEMENTATION ISSUES
[bookmark: _Toc338839]Need to consider alternative spectrum for PMR/PAMR in the future
Spectrum availability in the 400 MHz bands for LTE based systems to meet all BB-PMR/PAMR needs is questionable in some CEPT countries due to its current use and additional alternative PMR/PAMR use, the future implementation of BB-PPDR in the 450-470 MHz band and the difficult coexistence with radio astronomy and radiolocation services in the 410-430 MHz band. Moreover, it is expected that the 400 MHz bands will not be suitable to meet specific BB-PMR/PAMR needs with increased throughput in confined space environment such as metro lines, buildings (for example video traffic related to automated urban metros). Higher frequency bands could be more appropriate to meet such BB-PMR requirements therefore it seems essential to consider the possibility to access MFCN bands, in addition to the 400 MHz band.
This Report considers PMR/PAMR in 400 MHz bands in which broad and deep coverage for mobile applications and connectivity for large number of distributed assets is possible. For such usage scenarios higher frequency bands are less suitable. 
LTE technology can support use of PMR functionalities and therefore any MFCN bands could be suitable for BB-PMR/BB-PAMR as possible options on national basis. Within the ECC, ECC PT1 conducted a review of MFCN deliverables to ensure that they contain no provisions that might inhibit BB-PMR/BB-PAMR usage.
At an industrial level, it appears that equipment suppliers within the mobile and PMR sectors have formed partnerships for the development of PMR solutions based on LTE, including infrastructure communications and mobile devices. LTE seems to be a technology that can evolve to meet all or part of PMR needs with channel bandwidths up to 5 MHz. In particular LTE Release 12 introduced D2D/ProSe communications, necessary to address MCPTT requirements, which will be further enhanced within Release 13. 
For example, several PMR users have taken the initiative of conducting preliminary trials for the use of BB-PMR in LTE bands (in particular the 2570 MHz-2620 MHz band) and report that the first results are encouraging as the demonstrated performance is very similar to theoretical models.
Information about an example of a framework for the deployment of BB-PMR in an alternative band (2570-2620 MHz) has been provided by France in ANNEX 8:.
The designation of Electronic Communications Services (ECS) frequency bands is non-exclusive and therefore does not preclude the use of PMR applications. Additionally, according to Directive 2002/21/EC [27] of the European Parliament and of the Council, “Electronic communications service means a service normally provided for remuneration which consists wholly or mainly in the conveyance of signals on electronic communications networks, including telecommunications services and transmission services in networks used for broadcasting”. Depending on the business model that will be chosen for BB-PMR networks, they may fall under the scope of the definition of ECS (see also section 4.1).
Therefore additional harmonised MFCN bands may be used on a national level to provide an alternative or complementary spectrum resource for BB-PMR. 
[bookmark: _Toc338840]Band re-alignment
As shown in the responses to the PMR survey, the 400 MHz band is currently heavily used by other applications in some CEPT countries. 
Identifying sufficient spectrum in the 400 MHz range in some countries could be difficult as a set of narrow band channels of continuous spectrum to reach LTE size channels of 1.4 MHz, 3 MHz or 5 MHz needs to be identified. National regulatory strategies are required for migration of narrowband usage to certain frequency bands in order to achieve a contiguous range of spectrum for assignments of spectrum for land mobile systems based on LTE technology. 
Some administrations may want to align their 400 MHz band configuration with the ERC Report 25 (ECA Table) and Recommendation T/R 25-08 in order to benefit from common equipment. This represents an implementation issue but may also be an opportunity in the long term. 
[bookmark: _Toc338841]Refarming
Clearing the identified block of spectrum will require re-planning of the band 
Co-channel users could be moved to:
A new PMR/PAMR network;
Alternative narrowband (NB) channel;
An existing or new WB-PAMR network;
MFCN network.
Adjacent channel users will need to be moved to:
A new PMR/PAMR network;
Alternative NB band channel;
An existing or new WB-PAMR network;
MFCN network;
Protected by adjusting the authorisation;
Increasing power;
Tilt of antennas etc.
[bookmark: _Toc338842]Implementation issues with regard to the various models
The PMR/PAMR survey conducted in 2014 highlights that the use of the 400 MHz frequency bands varies significantly throughout the CEPT countries. This variety has further increased since the completion of the survey. The adoption of information technology in almost all sectors of the economy increases the demand for Machine-to-Machine communication. There are several challenging needs for some of the Machine-to-Machine applications such as massive deployment (up to several ten thousands of devices per km²), very high reliability, resilience, low costs and low latency communications. In light of these technical and commercial requirements, new models of frequency use can be observed. 
Coming from a situation where many local narrowband networks shape the frequency landscape, the upcoming M2M requirements cannot be delivered over traditional narrow band technology. In response, industry has already developed 3G and 4G systems enabling the required communication’s parameters. However, the deployment of wide band systems based on 3G and 4G standards is bounded to some economic and regulatory key points which have to be fulfilled. 
Although there are thousands of licences granted with respect to narrow band services, the single licence holder will not be in position to bear the costs of the deployment of wide band technologies. A migration from (analogue) narrow band to wide band technologies requires economies of scales. The same applies to frequency efficiency. Wide band technologies cannot be deployed by the thousands of licence holders due to spectrum scarcity and costs. In response of this economic reasoning, there are market developments that aim at establishing frequency platforms for various undertakings in various sectors. Those platforms ensure an efficient use of frequencies by granting open access. Thus, synergies between different sectors can easily be exploited.
In order to facilitate this market development, licence duration as well as licence fees should reflect the public value of the enabled services. To provide confidence that the spectrum is available for a long time is essential to attract investments. Furthermore regulatory authorities should assess whether dedicated spectrum for mission-critical applications (in different sectors) might support the adoption of ICT in the economy. 
Against the background of the parallelism of traditional narrow band networks and the upcoming use of wide band technologies for PMR/PAMR applications, regulatory authorities should formulate in accordance with market developments an integrated approach towards the future use of the frequencies between 400 and 470 MHz. Thereby, administrations should reflect that the introduction of digital systems in various sectors of the economy, the extension of digital PAMR networks and the migration to wide band systems may over time lead to a migration of some of the traditional PMR users operating their own networks onto such shared networks, possibly reducing the spectrum demand for PMR systems;
Administrations should facilitate the deployment of new services based on (new) wide band systems which can support mission-critical communication as users currently expect.
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[bookmark: _Toc169147730][bookmark: _Toc380059616][bookmark: _Toc380059758]ECC Decision (19)02 [11] was developed for land mobile systems in the frequency ranges 68-87.5 MHz, 146-174 MHz, 406.1-410 MHz, 410-430 MHz, 440-450 MHz, and 450-470 MHz and replaces ECC Decision (04)06 and ECC Decision (06)06.
ECC Report 283 provides study results which can be taken into account when designating spectrum for wideband and broadband land mobile systems in the 410-430 MHz and 450-470 MHz frequency ranges.
For the band 47-68 MHz, CEPT administrations are asked to consider whether they have sufficient capacity to accommodate new (or additional) alternative services in this band. The existing framework for land mobile systems in Recommendation T/R 25-08 [3] is seen as a good starting point for such new or alternative services.
Depending on the PMR/PAMR usage situation in their country, CEPT administrations may decide which parts of the available spectrum for land mobile systems is made or kept available for networks based on specific narrowband, wideband or broadband technologies.
When identifying sufficient spectrum for wideband and broadband systems in the 400 MHz range, it is often difficult to identify continuous spectrum to reach LTE size channels of 1.4 MHz, 3 MHz or 5 MHz. National regulatory strategies are required for migration of narrowband usage to certain frequency bands in order to achieve a contiguous range of spectrum for assignments of spectrum for land mobile systems based on LTE technology.
This ECC Report describes options which administrations can employ such as:
consideration of how VHF use could be fostered;
foster increased shared use of PMR channels;
to amend their PMR/PAMR regulatory framework. Regulation in some countries still have to follow the digitisation of the PMR/PAMR market (in other words: increase the frequency opportunities for digital use);
achieving more contiguous band segments for wideband and broadband systems;
more flexible approaches for licensing;
adoption of a concept defining area licences (see section 5.4).
CEPT administrations should endeavour to comply with the provisions in Recommendation T/R 25-08.
Many PMR/PAMR land mobile systems support critical communications, either business-critical, mission-critical or safety-related. There may be synergies in the way these are provided. The idea of having national common platforms is attractive when facing scarcity of spectrum in the 400 MHz range, especially for wideband and broadband networks.
The following items for possible future standardisation activities have been identified: 
it is proposed that 3GPP should consider standardisation activities for the range 410-430 MHz;
work item for ETSI standards and/or specifications for a means to facilitate PMR spectrum sharing; 
improved receiver specifications may be helpful to reach a more effective spectrum utilisation, e.g. by avoiding guard bands between different land mobile system operating in adjacent spectrum, in the 400 MHz frequency ranges. ECC Report 283 provides useful guidance in this respect.
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Figure 6: Number of PMR/PAMR licences per frequency band (basis: 33 CEPT countries in 2014)
The total number of licences within the 32 CEPT countries is 108.648. A conservative total number over the whole CEPT is 120.000 licences. In terms of bandwidth, the overall estimate for CEPT is about 550.000 units of use measured in 12.5 kHz equivalent units.
There is some more use in 420-430 MHz compared with 410-420 MHz while there is a quite equal distribution of use in 450-470 MHz. The frequency re-use amongst licences in 450-470 MHz is much higher than for the 410-430 MHz band. A main reason for this is that there is a higher percentage of nationwide networks in 410.430 MHz.
Licences for other use than PMR/PAMR and PMR/PAMR licences with air interfaces greater than 25 kHz are quite limited. The total number of recorded licences was 110 for the 32 CEPT countries, many of them however nationwide.
Only a limited number of CEPT administrations have implemented shared PMR/PAMR use (use of the same frequencies within geographical overlap, using a sharing factor of typically 2 or 3), mainly those with congestion situations. 
[bookmark: _Toc494451525]Questions to administrations
Question 1: How many individual licences for PMR/PAMR services in the 400 MHz range do exist in your country? This may also include applications such as paging, asset tracking etc. Provide the overall number of the individual authorisations per frequency range
32 administrations provided an overview about the number of NB PMR/PAMR licences. 19 countries have also provided WB licences (in some cases a very limited number of WB licences). 
Question 2: Indicate whether PMR/PAMR licences are network licences or as per individual transmitters
27 administrations issue network licences. 16 administrations issue individual transmitter licences (of which 6 countries provide only individual transmitter licences for PMR)
Question 3: Indicate the possible channel spacing for each frequency range / sub-frequency range. Remarks can also be added, if considered necessary. Please indicate whether certain frequency ranges are for digital and/or analogue PMR/PAMR usage (digital only, analogue only, both digital/analogue)
Question 3 confirms that the NB channel spacings of 12.5 kHz and 25 kHz are throughout Europe implemented. Not all administrations define also 6.25 kHz spacing (e.g. dPMR), some have still PMR frequencies with 20 kHz channel spacing (5). The WB PMR/PAMR frequency opportunities are limited (see also question 1)
Question 4: For the existing population of PMR/PAMR radios/licences which technology is in use, i.e. either analogue or digital? If digital, please indicate the technology to the extent possible (e.g. TETRA, TETRA TEDS, TETRAPOL, DMR, dPMR, other). If possible, please indicate the approximate percentage of analogue and digital usage. 
Many administrations could not precisely answer this question. It seems clear that digitization takes place slowly but steadily in the 400 MHz PMR/PAMR frequencies. The digital technologies with the most mentioning are DMR (17 times) and TETRA (16 times) and dPMR (7 times). Other mentioned technologies are TETRAPOL, CDMA, NXDN. 
Question 5: For new PMR/PAMR radios/licences added in the last 12 months which technology is in use, i.e. either analogue or digital? If digital, please indicate the technology to the extent possible (e.g. TETRA, TETRA TEDS, TETRAPOL, DMR, dPMR, other). If possible, please indicate the approximate percentage of analogue and digital usage.
The situation varies from country to country. On one hand, there are countries with 100% analogue usage. On the other hand, there are countries with a high percentage of digital PMR. Possible reasons may need to be investigated (e.g. lack of opportunity or incentives for digital PMR in some countries?). 
Question 6: Please indicate the change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. Responses should be made for each frequency band. 
14 countries report either a slight increase or bigger increase of the NB PMR/PAMR usage in the 400 MHz frequencies. 14 countries report stagnation/constant numbers of licences and overall usage. Some countries report a reduction. It may be a point for investigation in FM54 to find out possible reasons for increase or reductions.
Question 7: Please indicate the demand trend, e.g. increase of digital PMR/PAMR, e.g. as a percentage of all new licences in the last year or increasing percentage over the last years. In addition, please indicate whether you see increasing demand for wideband/broadband PMR/PAMR applications. 
An increase of demand for digital PMR/PAMR has been reported by about half of the responding countries. Increasing/New demand for wideband/broadband PMR/PAMR has been reported by 5 countries (Denmark, France, Germany, Poland and Luxembourg), however without quantifying this demand. 
Question 8: Is there complementary licence information available or to be taken into account? E.g. a link to PMR/PAMR licensing information on your webpages or a master document describing PMR/PAMR spectrum opportunities in your country. 
The complementary licence information can be used (together with national contact information) to set up a PMR/PAMR information website on the ECC website (similar to other applications such as PMSE, satellite services etc.)
Question 9: Please describe the main technical attributes of “normal” PMR licences (such as typical coverage radius/area); local, regional/ nationwide use). (If necessary, divided by frequency range) 
Most administrations provide local, regional and nationwide PMR/PAMR authorisations (there are not so many administrations who do not issue national wide coverage, if so demanded). Local coverage definitions (possible radius) vary country-to-country. 
Question 10: Please indicate the main market sectors (as a rough %, e.g. how many PMR/PAMR licences are in the transportation field, industrial field or other market sectors) 
The industrial sector, transportation sector (including airports and railways) and governmental sector (blue light forces, but also e.g. embassies) are the most important market sectors in general in Europe. Other mentioned sectors are the energy/utilities sector (smart metering/smart grids), hotels/tourism sector, financial sector, and agriculture and forestry sector, retail sector.
Question 11: What is the typical PMR/PAMR licence duration? 
With some simplification, where the licence duration can be between 1 to 5 years, licence durations vary from 1 day to 15 years. Most administrations provide normally (standard) licences for either 1 year (6), 5 years (13), 10 years (10) or even 15 years (2).
Question 12: Do you have any plans for providing spectrum in 400 MHz range for wideband (or even broadband) PMR/PAMR (e.g. dedicated sub-bands for narrowband PMR/PAMR and wideband/broadband PMR/PAMR)? 
The situation differs greatly from country-to-country. For both the 410-430 MHz band and the 450-470 MHz band, opportunities for wideband/broadband PMR/PAMR exist in more than 10 countries respectively. Some countries indicate current investigations to find new opportunities for wideband/broadband PMR/PAMR or PPDR. Some other countries find it difficult to accommodate wideband/broadband PMR/PAMR in the 400 MHz frequency band. Some countries see no WB/BB demand.
Question 13: Link to designated contacts in CEPT administrations with respect to PMR/PAMR. In order to set up a website with the list of contacts points in CEPT administrations concerning PMR/PAMR related activities, it might be helpful to provide links to national websites and a central contact point for enquiries. 
The complementary licence information can be used (together with national contact information) to set up a PMR/PAMR information website on the ECC website (similar to other applications such as PMSE, satellite services etc.)
Question 14: Considering analogue PMR/PAMR, do you assign nationwide exclusive channels (i.e. not allowed for shared use). If yes, please indicate the percentage of exclusive and shared channels. For shared PMR channels what kind of radio planning (e.g. CTCSS, maximum allowed number of equipment in the same channel) is used? 
CTCSS used by some administrations (10) for sharing, DCS and CCIR or even measurement of spectrum occupancy also mentioned for sharing. The percentage of exclusive channels and the possibility of assignment of exclusive (nationwide) channels differ greatly from country-to-country. The existing radio planning approaches seem to apply to some extent also on simple geographical separation. A question can therefore be, to consider how the efficient use of the PMR/PAMR spectrum could be increased by allowing more sharing. (see also question 15 about digital-analogue co-existence)
Question 15: Today PMR/PAMR equipment can be digital but also significant numbers of them are still using analogue transmission which can be less efficient in terms of spectrum usage. Some equipment in the market can use both analogue and digital technologies. Please consider two PMR/PAMR scenarios: analogue vs digital shared environment and digital vs digital shared environment. 
Some administrations permit digital and analogue PMR in the same channel, others do not. This has also to be seen from the perspective of technology neutral authorisations (applied by some administrations) and the fact that some technologies allow for co-existence of analogue and digital equipment, also in support of digitization of the PMR population at a specific frequency.  The answer may indicate that increased sharing may be possible?
[bookmark: _Toc524689346][bookmark: _Toc338845]Questions to industry and stakeholders
14 entities from industry and users provided a response.
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Multiple selections were possible; ‘other’ includes industry and user associations, PMR/PAMR dealers etc.
Number of devices sold per entity (9 responses, including from industry and user associations). It is difficult to conclude on the overall European market size for PMR/PAMR in Europe from these figures but it gives some indication about the PMR/PAMR market sector is comparison to other surveys (e.g. UHF SRDs in ECC Report 182 or public mobile surveys). The radio manufacturers are actually all organised in ETSI ERM TG DMR.
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Question 1: After reading the introduction, do you understand the aim of the questionnaire? 
All 14 responders from industries and users answered with YES.
Question 2: Have you already designed or integrated digital PMR/PAMR devices into modules or end products? 
146-174 MHz: 11 YES and 3 N=; 68-87.5 MHz: 9 YES and 3 NO. I.e. there are also digital PMR/PAMR products for the 2m-band and the 4m-band. The responses in Question 3: If yes (Q23), for what kind of PMR/PAMR application or portion of the 68-87.5, 146-174 MHz, 406.1-470 MHz band? provide more detailed information. 
Question 3: If the answer for Q2 is ‘no’ for 68-87.5 MHz or 146-174 MHz, are you planning to use these bands in the future for digital PMR/PAMR? 
5 responders consider the 68-87.5 MHz band as not suitable for digital PMR/PAMR. Stated reasons are insufficient demand, cannot provide the required availability, equipment size to big, suffers from over range characteristics. 2 providers which have so far no digital products in the 146-174 MHz indicated to have plans for the future for digital equipment operating in the band.
Question 4: Do the existing PMR/PAMR regulations in the three aforementioned bands suit your application(s)? Why? 
The majority considers the existing regulations to suit their PMR/PAMR applications. However, challenges are reported for the VHF frequency ranges (high noise floor, not enough power permitted in some regulations, lack of harmonisation (or even misalignment of CEPT regulatory approaches) in details in the regulatory approaches amongst countries. Less (or even insufficient) availability of spectrum in UHF for WB and BB PMR/PAMR applications is mentioned by several responders.
Question 5: Do you have knowledge of situations where the normal operation of your PMR/PAMR application/device is affected by congestion of the spectrum or harmful interference? (If necessary please multiply table below) 
Industries and users report about congestion of the spectrum or harmful interference cases, mainly in the UHF PMR/PAMR frequencies and in metropolitan areas. A number of suggestions are made such as improved radio planning, additional frequencies, improved harmonisation, foster VHF use, or reduce radiated power in UHF.

Question 6: If you are producing products for the world market, how important is harmonisation between the different regions to you? 
11 answers received. 8 consider it as very important to have a worldwide single product. 3 consider this as not important, it is necessary to make regional variants anyway.
Question 7: Do you feel it is possible to enhance the existing PMR/PAMR band regulations? (For example reducing further band segmentation, increase flexibility etc…). If yes, please specify your suggestion. 
Possible enhancements are seen in the following areas (inter-alia): 
-	Consider how VHF use could be fostered;
-	Increased shared use of PMR/PAMR frequencies should be fostered;
-	Regulation in some countries still have to follow the digitization of the PMR/PAMR market (in other words: increase the frequency opportunities for digital use);
-	Achieve more contiguous band segments for wide area systems;
-	Consider most flexible approaches for licensing
Question 8: Are there emerging market needs or requirements for your business applications that would fall in any portion of the three aforementioned PMR/PAMR bands? If yes, may they be fitted in the present regulations? 
Several responses suggest in general terms that more spectrum may be needed for wideband and broadband applications in the future. LTE as a possible technology for PMR/PAMR in the future in UHF has also been mentioned. Remote CCTV has been mentioned as a possible PMR application. At the same time, commenters emphasise the lack of enough spectrum for wideband PMR/PAMR applications. The lack of detail in the description of WB/BB PPDR requirements or application mentioning may suggest that this emerging market need is not so obvious. Two commenters refer to existing market analysis for up to 2020 and beyond would demonstrate that the requirement for broadband PMR/PAMR (LTE PMR) is not a priority for the industrial/commercial users.
Question 9: Do you agree with the principle of “application and technology neutrality”? 
A total of 24 answers was received (including all the Motorola MSI dealers), 13 answering with NO and 11 with YES. Those not in favour consider different technical requirements for the different PMR/PAMR technologies and application sectors in contradiction to the full application of the principle of technology and application neutrality. Benefits of the principle are seen in the greater flexibility in offering innovative solutions. Further investigation and consideration may be helpful. ETSI remarked that they agree with technology neutrality as long as the technologies are compatible and co-exist. For example studies show LTE interferes with other PMR technologies so is not viewed as compatible.
Question 10: Any other suggestion?
A number of suggestions have been made by industry, associations and users. These suggestions should be discussed by PT FM54. 
The opinions concerning LTE in the 400 MHz vary. On one hand, it’s a technology option for the future for WB/BB PMR/PAMR applications; on the other hand there are concerns about the lack of spectrum in UHF in metropolitan areas and border areas as well as concerns about interference triggered by the unwanted emissions from WB/BB systems into narrowband PMR/PAMR. One suggestion is to look closer to the successful regulatory approach applied in the United Kingdom (considerable PMR/PAMR market growth in the UK in recent years vs stagnation or even reduction in many others).
It can be summarised as follows from these responses:
Less (or even insufficient) availability of spectrum in UHF for WB PMR/PAMR applications is mentioned by several responders; 
Industries and users report about congestion of the spectrum or harmful interference cases, mainly in the UHF PMR/PAMR frequencies and in metropolitan areas. A number of suggestions are made such as improved radio planning, additional frequencies, improved harmonisation, foster VHF use or reduce radiated power in UHF;
Importance of harmonisation: out of 11 responses from industry, 8 consider it as very important to have worldwide single product. 3 consider this as not important, as it is necessary to make regional variants anyway.
Possible enhancements are seen in the following areas (inter-alia):
Consider how VHF use could be fostered;
Increased shared use of PMR/PAMR frequencies should be fostered;
Regulation in some countries still have to follow the digitisation of the PMR/PAMR market (in other words: increase the frequency opportunities for digital use);
Achieve more contiguous band segments for wide area systems;
Consider most flexible approaches for licensing.
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32 responses have been received from administrations in 2014:
	Albania
Andorra
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Georgia
Germany
Greece
Hungary
Iceland
Ireland
Italy
Latvia
Liechtenstein
	Lithuania
Luxembourg
The former Yugoslavian Republic of Macedonia (FYROM)
Malta
Monaco
Montenegro
Moldova
Norway
Poland
Portugal
Romania
Russian Federation
San Marino
Serbia
Slovak Republic
Slovenia
Spain 
Sweden
Switzerland
The Netherlands
The United Kingdom
Turkey
Ukraine
Vatican City


In addition, the following 14 entities from industry and users have provided a response: Maxxwave (UK), JRC Ltd (UK), RADMOR S.A. (PL), Selex ES S.p.A. (I), Telecommunications Association of the UK Water Industry, Airbus Defence and Space (Cassidian) (F, FI), 	ANITEC (I), Thales – RCP (UK), TETRA and Critical Communication Association, Sepura plc (UK), Federation of Communication Services (UK), Motorola Solutions Inc (US, D, UK, DA), Motorola - MSI Dealers from various countries, ETSI ERM TG DMR.
The detailed ECO summary of the questionnaire is embedded here:



[bookmark: _Toc494451528][bookmark: _Toc338847]Comparison of PMR Usage densities
The comparison of PMR usage densities amongst some CEPT countries from the questionnaire in 2014 (see Annexes 1 and 2 to this Report) reveals that there are big differences amongst CEPT countries. The example focusses on the 450-470 MHz band and takes into account the population and size of the respective country.
[image: ]
Figure 7: Example comparison of PMR usage densities
National PMR/PAMR usage densities vary a lot. The usage density can also very inside one country dramatically on a band-by-band basis.
In general, one can see from this example that there are already congestion situations in some countries due to the well-developed PMR/PAMR market, mainly in the capital city or major metropolitan areas, as well as sometimes in border areas. On the other hand, in a significant number of CEPT countries, the usage densities are rather limited and may leave much more opportunity also for new technologies such as LTE-based solutions.
More details can be seen in the embedded file below.



[bookmark: _Ref466975092][bookmark: _Toc494451529][bookmark: _Toc338848]Identification of spectrum for smart energy grids of electricity networks
Figure 8 shows the UK mainland’s Extra High Voltage (EHV) 400 kV and 275 kV electricity transmission systems. These connections are typically both directly and via one or more diverse routes. This diversity is intended to ensure that there will always be an alternative route if the direct route were to be interrupted, e.g. by storm damage. The diagram shows that the 400 kV lines are stepped down to 275 kV around the areas of densest population. 
The transmission system feeds into the regional High Voltage (HV) 132 / 66 / 33 / 11 kV distribution networks. The 11 kV sub-stations are ultimately converted down to 400 / 230 V Low Voltage (LV). 
[bookmark: _Ref466974112]
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Figure 8: UK mainland’s 400 kV and 275 kV electricity transmission system

Figure 9 shows the population densities within the UK in 2011. (Note: one hectare is 100m x 100m. So, 100 hectares in 1 km x 1 km) 
There is likely to be good wire-line / fibre communications to sub-stations in densely populated areas. Whereas communications to sub-stations in less densely populated areas may be a challenge. 
There is also a need for wide-area resilient voice communications. This system is likely to need to cover everywhere there are power lines, e.g. the remotest rural areas. A third-party non-resilient system that only covers, say, major roads would not be suitable. 
[image: ]
Figure 9: Population densities within the United Kingdom in 2011


Figure 10 below, highlights the estimated percentage of sub-stations that had communication connections in 2011 in the UK. It also shows the estimated percentage of 11 kV high voltage sub-stations that will need to be connected by 2031 as part of the Smart Grid. (These percentages are expected to be representative of the requirements in most other Member States.) 
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Figure 10: Predicted percentage increase in the number of high voltage sub-station connections

Table 6: "Predicted percentage increase of sites requiring communications"
	
	Quantity of sites requiring communications
(% increase over 2011) 

	
	2021
	2031

	Total 
	775%
	1199%


Typically, the distribution of the 11 kV sub-stations will be proportional to the adjacent population / industrial densities. As a guide, within the UK, each 11kV sub-station supplies a few hundred residential properties. A sub-urban town with a population of 50,000 will therefore have approximately two hundred 11 kV sub-stations. In rural areas the sub-stations are smaller, often mounted on poles, and serve just a few homes. 
The predicted 12 times increase in sub-stations needing control and monitoring, plus further increases in the number of control and monitoring points for the Smart Grid, is likely to have an impact on spectrum requirements. For example, within the UK, each 12.5 kHz narrow band scanning telemetry system controls ~20 sub-stations. The predicted 12x increase in sub-stations needing monitoring could therefore increase the number of channels by 12 times. Additionally, the predicted increase in data rates from 9.6 kbit/s to 64 kbit/s may require the existing 12.5 kHz narrow band channels to be increased to 25 kHz narrow band channels. If so, this may further double the spectrum needs to 24 times the existing requirements. Further, the increased modulation levels of the 25 kHz systems will require an increase in the channel re-use distances. This would then multiply the spectrum requirement by approximately a further four times. 
At first sight, the future spectrum requirement appears to be equivalent to approximately 50 times the present number of 12.5 kHz narrow band channels. Of course, a percentage of the future sub-stations requiring connection will be within the coverage areas of existing control systems so, with efficient planning, it should be possible to add a significant number of them to the existing sub-station control systems. Additionally, an allocation of 10 MHz in the 1350 MHz band for TDMA systems would reduce the amount of 400 MHz UHF spectrum required. 
The details of the future spectrum requirements will be expanded within a forthcoming ETSI Systems Reference document.
[bookmark: _Toc494451530][bookmark: _Toc338849]Applicable current ECC Deliverables for PMR/PAMR in the 400 MHz range
Table 7: Applicable deliverables
	Frequency band
	European Common Allocation
	Footnotes
	ECC Deliverables
	Application
	Harmonised European Standards 
(Note 1)
	Notes

	406.1 MHz - 410 MHz
	LAND MOBILE, RADIO ASTRONOMY
	5.149, 5.265, ECA36
	ECC Decision (19)02, Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301166, 
EN 302 561
	Single frequency applications.

	410 MHz - 420 MHz
	MOBILE EXCEPT AERONAUTICAL MOBILE
	ECA36
	ECC Decision (19)02, Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	ML paired with 420-430 MHz. 

	420 MHz - 430 MHz
	MOBILE EXCEPT AERONAUTICAL MOBILE, Radiolocation
	ECA7, ECA36
	ECC Decision (19)02,
Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	FB paired with 410-420 MHz. 

	440 MHz - 450 MHz
	MOBILE EXCEPT AERONAUTICAL MOBILE, Radiolocation
	ECA7, ECA36
	ECC Decision (19)02, Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	Single frequency operation. 
Wide area paging on a tuning range basis in 440-470 MHz such as NP2M

	450 MHz - 455 MHz
	MOBILE
	ECA7, ECA34
	ECC Decision (19)02, Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	ML paired with 460-465 MHz. Wide area paging on a tuning range basis in 440-470 MHz such as NP2M

	455 MHz - 456 MHz
	MOBILE
	ECA7, ECA34
	ECC Decision (19)02,
Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	ML paired with 465-466 MHz. Wide area paging on a tuning range basis in 440-470 MHz such as NP2M

	456 MHz - 459 MHz
	MOBILE
	5.287, ECA7, ECA34
	ECC Decision (19)02,
Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	ML paired with 466-469 MHz. Wide area paging on a tuning range basis in 440-470 MHz such as NP2M

	459 MHz - 460 MHz
	MOBILE
	ECA7
	ECC Decision (19)02,
Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	ML paired with 469-470 MHz. Wide area paging on a tuning range basis in 440-470 MHz such as NP2M

	460 MHz - 470 MHz
	MOBILE
	5.287, 5.289, ECA7, ECA34
	ECC Decision (19)02,
Recommendation T/R 25-08
	PMR/PAMR
	EN 300 086, 
EN 300 113, 
EN 300 219, 
EN 300 296, 
EN 300 341, 
EN 300 390, 
EN 300 471, 
EN 301 166, 
EN 302 561
	FB paired with 450-460 MHz.
Wide area paging on a tuning range basis in 440-470 MHz such as NP2M

	Note 1: It is expected that ETSI will develop (a) new Harmonised European Standard(s) for PMR/PAMR systems based on ECC Decision (19)02


Looking back to ECC Report 25 (2003) [2], PMR usage in the bands 870-876 MHz / 915-921 MHz has not materialised and as such could not help to free some spectrum in the 400 MHz ranges above for new PMR/PAMR systems or land mobile systems in general. The existing usage situation in these 400 MHz bands is described by the survey results, see Annexes 1 to 3.
ECC Decision (19)02 [11]
This new ECC Decision addresses the use of the bands 68-87.5 MHz, 146-174 MHz, 406.1-430 MHz, and 440-470 MHz by land mobile systems and has replaced ECC Decision (06)06 [29] and ECC Decision (04)06 [28]. 
The band planning and guidance for cross-border coordination for these frequency bands is set out in Recommendation T/R 25-08 [3]. In line with Recommendation T/R 25-08, this ECC Decision covers both duplex operation and single frequency operation.
Land mobile systems in these frequency bands are mainly, but not exclusively, used for PMR/PAMR (Private (Professional) Mobile Radio / Public Access Mobile Radio) applications. For the frequency ranges 410-430 MHz / 450-470 MHz, this Decision also includes harmonised technical conditions to be applied for land mobile systems to be used for MFCN (Mobile/Fixed Communications Networks) and M2M/IoT (Machine-to-Machine/Internet of Things).
[bookmark: _Toc494451531][bookmark: _Toc338850]RSPG Report on Strategic Sectoral Spectrum Needs (November 2013)
RSPG has not identified any indications that the bandwidth requirements of the narrowband PMR sector will increase within the medium or long term future. A possible future evolution towards PMR broadband services would raise the need of availability of spectrum resources. However, before any technical concept has been presented for wideband PMR the RSPG finds it difficult at this stage to estimate any possible new spectrum needs or the future market demand for these applications or services. The RSPG considers that the development in this area should be closely monitored.
The current ETSI-CEPT cooperation is used for a number of sectors (Intelligent transport systems, smart energy grids and smart meters, PPDR, PMSE, Internet of Things including RFIDs and M2M and PMR). In practice, this cooperation also includes the possibility for EU to decide on mandates to CEPT and ETSI.
PMR seen as one possible solution/option for smart energy grids and smart meters: Private wireless solutions (PMR/PAMR) using national allocations in VHF or UHF bands (promising option given the availability of mass market commercial technologies and products which can be used in such private networks, challenge: limited bandwidth allocated to PMR).
At this stage, those networks/systems/on site usage could be digital but also numbers of them are still using analogue transmissions which are less efficient in terms of spectrum usage. The amortisation of such equipment may largely differ depending on the category of usage. Some equipment is staying in operation more than 15 years and there are little benefits for the users to migrate to more efficient technology.
The current spectrum efficiency for analogue PMR is one channel in 25 kHz or 12.5 kHz, while new digital technologies provide a two-fold to four-fold increase to 6.25 kHz equivalent spectrum efficiency such as the technologies standardised in ETSI, e.g. TETRA25, Digital mobile radio (DMR), dPMR. However, there is no incentive for users to replace their less efficient equipment. Experience so far with DMR suggests that users use the extra capacity to improve operations (e.g. introduction of data, mainly short messages), so the increased spectrum efficiency does not materialise.
The evolution of technologies is expected to follow the general evolution in the radio communication sector. In general, there is a trend towards mobile usage of services that require access to data high or very high speed, driven by increased use of services for image and video applications which consume more bandwidth such as video surveillance, real-time video, fast exchange of large files (including the exchange of medical information for remote intervention) and access to databases.
LTE seems to be a technology that can evolve to meet all PMR/PAMR needs with channel bandwidths of e.g. 1.4 MHz, 3 MHz, 5 MHz or 10 MHz. It would rather be based on national PMR/PAMR shared platforms for business and mission-critical applications than on local or regional licences In May 2013, one Member State published the results of a public national consultation on broadband PMR, receiving 24 contributions from industry and PMR user groups. The consultation underlined the importance to have sufficient spectrum resources, in particular to satisfy future needs for broadband PMR.
A possible future evolution towards PMR broadband services would raise the need of availability of spectrum resources. However, before any technical concept has been presented for wideband PMR the RSPG finds it difficult at this stage to estimate any possible new spectrum needs or the future market demand for these applications. However, the development in this area should be closely monitored;
There are no indications that the bandwidth requirements of the narrowband PMR sector will increase within the medium or long term future;
Some Member States have noticed a trend where PMR users are migrating to public mobile broadband systems. New functionalities such as push-to-talk and group calls introduced in future LTE specifications (with PPDR as a main driving force) will probably further accelerate this migration when this functionality is available in public LTE networks;
In order to improve spectrum efficiency, and to promote migration from analogue to digital PMR, administrations may consider identification of a minimum required spectral efficiency to support the migration to digital, more spectrum efficient technology which will allow the creation of additional channel capacity within the same radio spectrum, and support more users. This also provides an opportunity to upgrade radio systems and improve interoperability. Furthermore, based on available digital narrowband PMR/PAMR technology and the national needs, the administration may impose a minimum required spectral efficiency such as 6.25 kHz or 12.5 kHz.

[bookmark: _Toc494451532][bookmark: _Toc338851]National Example for the Authorisation of PMR/PAMR
United Kingdom
To a National Administration
Light licensing
1. The Simple UK, Suppliers and Simple Site licence products offer Business Radio customers’ a low cost and expedient way of communicating using Private Mobile Radio (PMR). They have proved popular and in September 2018 nearly twenty-five thousand licences are on issue for the three products - see the table below.
Licence holders share a defined list of frequencies offered by Ofcom with other stakeholders who hold the same type of licence. There is no guarantee of the quality of service and is a best efforts type approach.
The Simple UK and Simple Site products reduce the pressure on requests for bespoke ‘Technically Assigned’ assignments. If the radio user does not require any particular quality of service, then a light licence may suffice. If a channel is occupied/busy then the radio users trying to communicate can select from the list of frequencies available on the licence.
Table 8: amount of licences and customers involved
	Product description
	Count customers
	Count licences

	403010 - Business Radio (Simple UK)
	13776
	14285

	
	
	

	403020 - Business Radio (Simple Site)
	5167
	9438

	403030 - Business Radio (Suppliers Light)
	1249
	1265

	Total
	19247
	24988


Business Radio (Simple UK) - This type of licence is for mobile to mobile communication anywhere in the UK. Use of base stations is not permitted. The maximum permitted e.r.p. power for mobile stations is 5 Watts. 
Business Radio (Simple Site) - This type of licence is for the use of base station systems that use a pre-packaged set of frequencies for applications such as paging. The maximum permitted e.r.p. for base stations is 2 Watts with a maximum antenna height of 15m. The maximum permitted e.r.p. for mobile stations is 2 Watts, except for the 25 kHz bandwidth channels where the maximum permitted e.r.p. is 0.02 Watts. 
Business Radio (Suppliers Light) - This type of licence is for use by radio suppliers and dealers only. The maximum permitted e.r.p. for base stations is 10 Watts. The maximum permitted e.r.p. for mobile stations is 25 Watts. The maximum permitted base station antenna height above ground level is 20m.
To PMR Users
Cost saving/sharing to licensee – trade/lease
Spectrum leasing is only available for the Area Defined licence in the UK. It allows the licence holder to lease out access to their spectrum within the region they have licensed from the regulator, for example, a defined geographical area, a region such as Wales or UK wide.
Ofcom is not involved with the lease; it is commercial agreement between the licence holder and lease holder. Conversely if spectrum is traded, you have to apply and notify Ofcom, so there is an advantage to the licence holder with leasing as it does not involve Ofcom.
Depending on the specific licence conditions (duration, location, frequency), it could be said that the licence rights could be seen as an asset and in certain circumstances generate a financial return.
From a licensee perspective, spectrum trading allows access to a frequency through sharing with another licensee. This solution may be attractive if it proves difficult to source spectrum from the regulator especially in congested spectrum areas.  The combination of frequency and coverage area may suit a customer’s requirements and it allows the original licensee to benefit from a commercial deal.
As the licence holder you are expected to manage the assignments on your network and anticipated interference and intermodulation issues.
There is no restriction on the leasing or trading fee that the licence holder can charge to others. The proposed fee does not have to match Ofcom’s published fees but in reality this is usually the case with a service or admin fee on top.
[bookmark: _Toc396383874][bookmark: _Toc396917307][bookmark: _Toc396917418][bookmark: _Toc396917638][bookmark: _Toc396917653][bookmark: _Toc396917758][bookmark: _Toc428793400][bookmark: _Ref515953052][bookmark: _Toc338852]An example of framework for the deployment of BB-PMR in an alternative band (2570-2620 MHz): the french case
NATIONAL NEED FOR DEDICATED BB-PMR SPECTRUM
In 2016, Agurre, a consortium of so-called Vital Infrastructure Operators (Opérateurs d’Infrastructures Vitales or OIV in French) expressed the need for dedicated spectrum in order to cover the requirements of BB-PMR networks in strategic sectors such as transports and energy distribution.
The band 2570-2620 MHz was considered as a viable national candidate as it was not being used by MFCN networks (despite existing licences). Several temporary licences were subsequently granted in order to perform trials that lasted from 2016 to 2018. These trials covered, in particular, scenarios involving urban rail communications, aircraft maintenance and crisis management on a nuclear power plant.
It was concluded that LTE technology offers high performance suitable to answer the communication needs for urban rail and airport services (including mission-critical requirements), showing very good results in terms of throughput, packet loss, interruption time, and latency parameters. LTE is also seen as an efficient solution to answer mobile requirements and to support several QoS parameters in multiple applications, as well as to manage priority mechanisms for higher-priority services. The energy network tests have also concluded positively on the suitability of the 2570-2620 MHz band. 
To fulfil their operational and safety responsibilities as an urban railway, airport or energy operator, each stakeholder concluded that:
the deployment of a dedicated radio network (independent from operated public networks) appears to be the unique viable model;
an access to frequencies in the 2570 MHz- 2620 MHz band is a required condition for a future operational deployment of such dedicated LTE networks.
DEVELOPMENT OF A FRAMEWORK FOR BB-PMR IN THE 2570-2620 MHZ BAND
Recognising the potential for the use of the 2570-2620 MHz band for dedicated BB-PMR networks operated by strategic stakeholders, France conducted two successive public consultations to assess the exact spectrum needs and to establish suitable technical and licencing conditions.
The first public consultation on "New frequencies for superfast access in the regions, for businesses, 5G and innovation" ran from the 6 January 2017 until the 6 March 2017 and reached the following conclusions:
The need for BB-PMR usage in the 2.6 GHz band has been recognised as urgent and it was foreseen to allocate a portion of the 2570- 2620 MHz band to BB-PMR in 2018. In particular, a 40 MHz sub-band (2575-2615 MHz) has been targeted to cover the PMR needs.
The second public consultation on “Frequency licencing modalities in the 2.6 GHz TDD band for broadband mobiles networks covering professional needs in metropolitan France” subsequently took place between the 6 March 2018 and the 22 April 2018.
While the results were not publicly available at the time of publication of this ECC Report, the working assumptions for the licences were as follows:
It is planned to grant blocs of 10, 15 or 20 MHz within the 2575- 2615 MHz band;
Licences shall be granted for a maximum of 10 years;
Licences shall be granted within limited geographical areas, each applicant shall specify the requested area and justify the spectrum needs within that area;
Frequencies shall be licenced exclusively for a TDD use;
The applicable technical conditions shall follow EC Decision 2008/477/EC [49];
The maximum field level at the border of a geographical area shall be 30dBμV/m/5MHz at 3 m.
At the time of writing, there was no indication that the above licencing conditions would be significantly challenged by the outcome of the public consultation.
[bookmark: _Ref515954585][bookmark: _Toc338853]Use of Data on PMR Shared Channels in the United Kingdom
[bookmark: _Toc508272639][bookmark: _Toc515460589]This Annex includes information about an investigation of the use of data on PMR Shared Channels. This investigation was conducted in the United Kingdom (UK) after practical experience had been gained with the provision of PMR shared channels.
The sharing of the same PMR channel by uncoordinated users at the same location is a long-established and highly successful UK spectrum management practice.  The policy assumes that the level of loading is sufficiently low to permit the call success rate to be high enough to meet the users’ operational needs.  Typically, this translates to a first-time call success rate requirement in excess of 90%.  
So successful has this spectrum management strategy been that even quite sensitive communications have been successfully supported on shared channels. For example, some schemes that include operations of the emergency services (with the consequential potential for Mission-Critical or even Safety-Related communications occasionally being involved) do exist[footnoteRef:2]. [2:  A security patrolman may rely for his personal safety on his radio to quickly obtain assistance when needed.] 

The UK has not developed a regulatory mechanism to directly control the amount of capacity used by a user.  Instead, the regulator places a hard limit on the number of licences that can be granted in the same location and on the same shared channel. Today, this sharing factor is three (3). It was increased to a sharing factor of 3 after having gained experience with PMR shared channels.
In recent years, the introduction of systems with better value propositions to many users has meant that the PMR has enjoyed a sustained period of growth that has been very beneficial. The better services have, in the main, been accomplished through the introduction of increased amounts of data schemes that implement the desired service.
The introduction of data on shared channels is already in progress.  It is believed to be starting to undermine the sharing philosophy in that the types of data that are carried on these channels may be fundamentally incompatible with other services. In short, types of data that cannot co-exist with other services on the same channel at the same location without serious risk of “harmful interference” are already being deployed on PMR shared channels.
The expectation is that as PMR continues to grow and improve, more of these types of schemes will be desired by users. The industry concern therefore is that were increasing numbers of these schemes to be deployed on shared channels, the overall impact will be to reduce the amount of value that can be derived from this radio spectrum.
Therefore, the intention is to ascertain what can and should be done at this early stage to maintain the optimal level of benefits to the UK.
[bookmark: _Toc508272640][bookmark: _Toc515460590]Objectives
1 Provide a listing of the types of voice and data traffic in terms of the characteristics that affect spectrum management that may be in use or soon will be in use on shared channels. This to include examples. 
2 Provide an analysis of the impacts on other users that could result. This would include a form of Hazard and Risk assessment (if possible). 
3 A series of examples of actual cases seen in the field with notes on the causes. 
4 To consider a number of ancillary parameters that affect the issue (this could include the impact of future increase in users and proximity impacts etc.) 
5 To develop a set of Recommendations for Spectrum Management Measures that could be taken to mitigate these impacts. 
[bookmark: _Toc508272641][bookmark: _Toc515460591]The scope of the report
[bookmark: _Toc508272642][bookmark: _Toc515460592]User Tolerance Levels Vary
The call to establish a Sub-Group looking at data on shared channels arose due to problems reported from the field by many people. However, the situation is complex.
This Report focusses on the likelihood of wanted and unwanted signals clashing. The impact on the users of this clashing is not quantifiable by any known mechanism. However, the following notes may be helpful:
1. On even the best protected service, unwanted signals may cause a noise burst. It is predictable that if this noise burst is only very occasional, the impact on the user will be small and probably capable of being ignored. But if the burst is loud and intrusive and frequent, it is understandable that users will consider that unacceptable.
2. Similarly, if the unwanted signal causes the failure of a call attempt occasionally, that is probably acceptable to most users except those who have very high resilience requirements (and who might well be better-off on an exclusive channel). However, if the unwanted signal causes a very noticeable number of call attempts to fail, that is clearly not acceptable.
3. This Report stresses that which signal is ‘wanted’ and which is ‘unwanted’ depends on who you are. Thus, to the new data user (say) who has just commenced operations on the channel, the pre-existing services on the channel are the unwanted signals. And may be causing interference that is “Harmful” to his use. Said Harmful Interference must be addressed on an equal basis as per the current policies.
4. Further to (3), if a data service is established on a shared channel and the shared voice service prevents it operating due to clashing, that is a feature of operating on shared channels and must be accepted[footnoteRef:3]. The data system will probably store up the content for transmission at a time the voice system is not transmitting. However, if the data system is not able to accommodate such clashing or the user cannot tolerate the delays, it may be preferred to move to an exclusive channel. [3:  Of course, it is extremely likely that the voice service is compliant to the principles of the sharing policy. However, beacon/control channels might not be compliant.] 

[bookmark: _Toc508272643][bookmark: _Toc515460593]Market Structure
It is recognised that uncoordinated operation is likely to remain a very high proportion of all Business Radio spectrum arrangements (not just on BR shared spectrum) for a considerable period. Whilst trunked systems will continue to be a significant proportion of the deployed population, they are considered to be largely coordinated and have much better efficiencies for large fleets and are typically on exclusive channels in the context of Ofcom’s licensing database[footnoteRef:4]. They therefore fall outside the scope of this Report. [4:  At least insofar as the control channel and primary traffic channel are concerned.] 

Many users prefer uncoordinated operation as an operational solution; some even consider it to be essential for reasons of control and resilience.
The authors note the recent rise in the popularity of other solutions such as PTT Over Cellular (POC).  However, as yet, these solutions are supported by radio spectrum outside the BR shared bands. Therefore, they are not included in the scope of this Report.
[bookmark: _Toc508272644][bookmark: _Toc515460594]Content Types
[bookmark: _Toc508272645][bookmark: _Toc515460595]A Note on Traditional Voice
Today, Business Radio shared channels are predominantly used for voice communication. This almost always follows long-established norms of series of bursts of communications, each lasting between 1 and 50 seconds (typically) which together, form an interchange. Between such interchanges, there will possibly be substantial periods of silence. 
Obviously, because the sharers do not coordinate their communications, there is a statistical possibility of the voice interchanges clashing and so causing one party to experience a call failure. However, at the low loads typically experienced on these shared channels, experience has shown that this level of interference falls within acceptable bounds.
The reader will recall that it is often the voice communication that is the most critical in operations. Thus, it is good practice to assign greater importance to the voice call than to some of the other services.
Digitally encoded voice can and does follow the same structure of relatively short period of air traffic separated by substantial periods of silence as seen with analogue voice. However, this is not necessarily so. The digital transmissions can be nearly continuous (perhaps carrying other content in some instances) with the voice content only occasionally being carried.
[bookmark: _Toc508272646][bookmark: _Toc515460596]A Listing of Content Types and Typical Characteristics
The following table provides examples of types of data already seen on BR channels with their typical associated uses categorised by whether the access to the channel is in accordance with some ‘politeness’ arrangement or not:
Table 9: Data Structures and Typical uses
	Type of Data
	Polite
	Non-Polite

	Voice communication carried by data protocols with data intermixed
	Normal
	Emergency calling

	Status Messaging initiated by user command
	Old-fashioned Status information 
Arrived / Left Site
Log On / Off Duty
Doors Opened / Closed
Voice Call Request
	Operations status
Security guard status (Man-Down)
Emergency Call Request

	Short automatically generated telegrams sent at random times
	Transducers
Condition monitoring on event - Static Trailer Hitched / Unhitched + Location
	Traffic Lights. A common problem Water system controls
Fuel tank valves Safety controls
Emergency condition alerts
Security guard status + Location

	Long automatically generated telegram sequences at
random times
	Fax
Maintenance/fault diagnosis data
	‘Triggered’ surveillance data
Fault reporting
Stolen Vehicle/ Site Equipment + Location

	Polling – Grouped

	Polling – Intervals greater than 60 seconds
	Checking remote equipment is still operating.
	Vehicle GPS (Taxis, Public Transport, Haulage, Local delivery, Local government
e.g. Gritters / Refuse Trucks)

	Polling – Intervals less than 60 seconds
	Location systems
	

	Rapid Polling – Intervals of 1 sec or less
	
	The biggest concern? Differential GPS
Beacon signalling on trunked or pseudo-
Trunked schemes
Radio Registration

	Large volume slow (<5kB/s) data
	Firmware upgrades Document upgrades
FAX
	

	Large volume faster data (>5kB/s<24kB/s)
	Consolidations of slow data Pictures
Documents
Metrics data for large processes
	SCADA
User “Apps” converted from other
technologies


It will be noticed that wideband and broadband data systems are not included in the table above. This is because both wideband and broadband data schemes are likely to be impracticable on BR Shared channels due to their near-certainty to cause harmful interference (Ref 6). 
[bookmark: _Toc508272647][bookmark: _Toc515460597]Power Levels and Range effects
In creating this Report, the Sub-Group considered the impact of differing power levels and range effects. This also included the well understood “Hidden Terminal (node)” effect.
There are three possible scenarios.
1. That the unwanted signal is at lower power and will therefore only cause problems when the wanted signal is not present. This is clearly not a form of interference but could cause call-failure problems (see False synchronisation). It is further important that other sharers may receive the wanted transmission which will be an unwanted signal from their perspective and manifest itself as harmful interference.
7 That the unwanted signal and the wanted signal is at roughly equal powers at the receiver. This will result in intermittent success and failures and the harmful interference will be difficult to identify. It is entirely possible that harmful interference is experienced by all parties in this case.
8 That the unwanted signal is at a higher power level than the wanted signal at the receiver. This will cause -easily identified harmful interference behaviour.
It is accepted that all these effects will change an outcome on a case-by-case basis. However, the Sub-Group notes that overall, the impact of such considerations does not change the fundamental problem that either there is harmful interference to a communication or there is not. In general, to interfere in this context, the unwanted signal must be present at the time of the wanted communication and also at a power level sufficient to disturb the wanted communication.
Indeed, it is a fundamental feature of channel sharing that some communications will be lost when signals clash in time and power level. However, it is less common that both signals are lost in cases of simultaneous transmission. Due to capture effects, it is more common that one signal prevails over the other at a given location. But, because of the different signal conditions at each point in a communication, it may be that overall; the loss of communications is more severe than may at first be thought.
It is worth noting that normally, range and location effects are very important assignment considerations for the avoidance of interference. However, in the case of Shared Channels, the whole policy starts from the assumption that coverage will overlap and that the frequency will be the same. Therefore, this report places the greatest emphasis on the avoidance of clashing in the time domain.
[bookmark: _Toc508272648][bookmark: _Toc515460598]Losses Due to False Synchronism
In the case of general data communications, there is a (possibly) slightly greater opportunity for unwanted communications to confuse digital receivers than with more resilient data schemes or analogue. However, it is not yet clear that this effect causes a significantly higher level of call failure.
The call failures resulting from false synchronism onto an unwanted signal arise as follows (Figure 11):
[image: ]
Figure 11: Harmful interference through false synchronisation
In this case, the receiver is exposed to an unwanted, but compatible signal that arrives a time (τ) before the wanted signal. Both signals are of sufficient power level for the receiver to operate. In Figure 11 the wanted signal is shown with larger boxes to indicate a more powerful signal. There are at least two possible outcomes:
1. That the wanted signal is of sufficient power that the unwanted signal is lost and the communication can be re-tried fairly simply.
That the difference in power levels is not sufficient that the receiver loses synchronism with the unwanted signal and continues to synchronise to that for the duration of the unwanted signal’s pre-amble and synch. After that it may be too late to synch to the wanted signal.
Note that a receiver’s ability to maintain reception of a wanted signal in the presence of a more powerful unwanted signal such as gives rise to outcome (2) above, is highly desirable as there will be many cases where the wanted signal is at a lower power level than the unwanted signal due to range effects etc.
Normally, the data scheme is to be set up such that the sync word (or some such other mechanism) has different identification codes and so the receiver is able to reject the incoming unwanted signal[footnoteRef:5]. If the identification is not set differently, the receiver can be expected to receive, decode and permit the operator’s apparatus to act on or even allow the operator to hear, the content of the unwanted data stream. Obviously, this is highly undesirable and could even be dangerous. [5:  Currently, Ofcom authorise and record the CTCSS tones to be used to protect analogue communication for this exact same reason. However, as yet, the codes used to protect the data systems in this way are either authorised or recorded. Thus, licensees have no guidance as to what ID codes to set in the data scheme to avoid this problem.] 

The effect seen by the user will therefore either be that they fail to receive the wanted communication which will manifest itself by an inflated call failure rate and/or that they hear someone else’s communications. As the radio spectrum gets busier, this will become increasingly common. The reader is referred to the Channel Sharing study (Ref 1) for a mathematical analysis of this.
Note also that re-try strategies are very effective in some situations. This Report very much includes them in the scope but, as the appropriateness of their use is dependent on the nature of the service being supported, no specific additional points can be made beyond saying that they are common and well accepted where they are used. Specifically, it is noted that if a re-try strategy can be adopted, a first-time probability of success of 0.8 can be turned into a success rate of 0.992 with two re-tries. But, it is extremely important to recall that Business Radio is used for operational communications. Having a system that requires the operator to re-try once or twice every 5th call is unlikely to be well accepted by the users and probably not effective overall (except in certain situations). Furthermore, re-tries occupy additional channel resources which may, itself, present a problem.
[bookmark: _Toc508272649][bookmark: _Toc515460599]What will the End User Experience?
In this section, the types of content are examined again in terms of what the end user might experience (and some further notes provided).
In considering all these impacts, it is noted that the radio spectrum channels are shared by users whose use is and likely will remain, uncoordinated for some time to come. Thus, interference WILL happen. The essential point is more towards how much interference there will be and whether a sufficiently resilient service[footnoteRef:6] to meet the user operational requirements can be hosted. [6:  The Resilience requirements vary considerably across the market sector. However, it could be considered that a service with an availability of above 99% may meet the demands of several users whereas availability below 75% would not be likely to meet the need. The specification of the full range of factors that affect the overall Resilience of a system has been problematic for many years. ] 

Throughout this Report, the specific technologies of the wanted signal and the interfering signal are not considered.  Thus, if wanted and unwanted signals clash there could be a range of possible outcomes from a small noise click heard by the operator up to the complete loss of communications by one or more sharers.   Experience shows that even a small “click” can be extremely disruptive of communications if it happens often enough and thus falls within the scope of Harmful Interference.


Table 10: Data Structures and the Effect on Wanted Communications
	Type of Data
	Typical Experience
	Notes

	Voice communication carried by data protocols with data intermixed
	Occasional failure of a call to go through at the first attempt.
Bursts of noise or even speech from an unwanted source during a call.
	This is normal for shared channels.  Making sure the IDs of the callers are controlled so they are not the same will reduce this in digital systems

	Status Messaging initiated by user command
	Random bursts of noise or occasional failed calls.
	Normal situation for shared channels.
The presence of a user may serve to reduce the impact because the user may monitor the channel prior to transmit in some arrangements.
These transmissions may be very hard to detect and identify the interference.

	Short automatically generated telegrams sent at random times
	Bursts of noise and occasional failed calls
	Transmissions may not take into account the use by others of the channel. So, interference potential could be higher.
These transmissions may be very hard to detect and identify the interference.

	Long automatically generated telegram sequences at random times
	Increased noise and failed calls through longer channel occupancy of unwanted signal.
	May be much easier to detect

	Polling – Grouped
	Bursts of Noise and failed calls
	Very similar to Voice situation

	Polling – Intervals greater than 60 seconds
	Occasional noise and failed calls best case with potential for serious harmful interference
	May present an increased issue due to regularity of pulses. If the wanted signal is also regular, clashes may occur every time. 

	Polling – Intervals less than 60 Seconds
	Near constant harmful interference.
	Easier to detect

	Rapid Polling – Intervals of 1 sec or less
	Probable that level of harmful interference is sufficiently high to deny use of the channel by the sharer
	Easy to detect

	Large volume slow (<5kB/s) data
	Probable that level of harmful interference is sufficiently high to deny use of the channel by the sharer
	Easy to detect

	Large volume faster data (>5kB/s<24kB/s)
	Probable that level of harmful interference is sufficiently high to deny use of the channel by the sharer
	Easy to detect


Clearly, in many cases, the development of specialist detection equipment may greatly assist enforcement operations.
[bookmark: _Toc508272650][bookmark: _Toc515460600]Repetitive Data Structures
It will be immediately obvious that repetitive data structures challenge the fundamental assumptions upon which the policy of sharing channels is built.  This is so because even though the transmissions may well not exceed the 50% duty-cycle assumption[footnoteRef:7], the pulse repetition frequency (PRF) may be such as to preclude the possibility of the use of the channel by other sharers. [7:  This Report notes that the current sharing policy is not supported by a body of obligations within the licence. This has proved sufficient for many years because blocking other sharers by simply leaving the transmission on continuously simply runs the battery down and so the amount of channel access preference that can be accomplished by such behaviours is limited and may result is inconvenience for the perpetrator. The assumption that underpins the current policy is that such tactics don’t work well and so are pointless. This is not the case with repetitive data as the power consumption may be much less and perhaps even mains electricity-supplied so the length of time the channel may be denied to other sharers could be days or even indefinitely.] 

Example: 	A repetitive data stream may comprise of pulses of duration 100ms with gaps between the pulses of 400ms.  Thus, the policy assumption of a sharer taking 50% or less of the capacity of the channel (as capacity is currently defined) has been met.  But, obviously, no normally-structured voice service can operate to any quality in 400ms[footnoteRef:8]. Therefore, in reality, the data stream has sterilised 100% of the channel capacity because it denies other sharers any clash-free access to the channel.  By setting the PRF to two pulses, a second (assuming the sharer is unable to tolerate a lot of noise bursts and some lost calls), the data scheme has turned a shared channel into what is effectively an exclusive channel without the need for an exclusive channel licence. [8:  A digitally-coded voice system with the capability to transmit voice using bursts shorter than 400ms might, with care be so-constructed to dynamically adapt its transmissions to avoid the unwanted signal. No such scheme is known to be in wide use at this time.] 

The relevant questions for UK spectrum managers relate to the likelihood of harmful interference under the current policy and at what stage may the current policy be expected to become unsustainable. It is to these questions the report now turns.
[bookmark: _Toc508272651][bookmark: _Toc515460601]The Probability of Avoiding Harmful Interference as the Unwanted Signal PRF is Varied
It is informative to assess the probability of a successful call in the presence of an unwanted repetitive signal using an illustration.
The possibilities of the form of the unwanted signal are varied.  For this illustration, three scenarios are presented as illustrations.
Table 11: Pulse Characteristics used in Illustration
	
	Scenario 1
	Scenario 2
	Scenario 3

	Rise Time (ms)
	5
	5
	5

	Fall Time (ms)
	5
	5
	5

	Hang Time (ms)
	0
	250
	1000

	Payload Duration (ms)
	50
	100
	200

	Total Duration (ms)
	60
	360
	1210


The scenarios are chosen to be representative of significantly different applications.  Scenario 1 is typical of pulses found in rapid polling schemes. The pulses of Scenario 2 are typical of some location schemes and Scenario 3 has pulses that could relate to status/condition polling. The rather longer hangtime may be preferred if there is a possibility that a second pulse may be necessary immediately after the first (not part of this calculation).
Clearly, the variability in the field conditions experienced at any time makes a detailed theoretical analysis inappropriate. The principle points can be illustrated with a simple analysis.
In a repetitive data scheme, the usability of the time left available for the sharer’s use is dictated by the Pulse Repetition Frequency and to a lesser extent, the duration of the pulse.  
In this illustration, the pulse repetition frequency is allowed to vary from 0.0005 pulses per minute up to 1,000 pulses per minute.
[bookmark: _Toc508272652][bookmark: _Toc515460602]Illustration Methodology
The following results have been obtained by a simple process of calculating the silent time in each repetition cycle for the three different pulses and across the applicable range of PRFs. Then the probability of successfully inserting a wanted signal without a clash in that silent time is calculated.
[bookmark: _Toc508272653][bookmark: _Toc515460603]Scenario 1
Figure 12 shows the available time that sharers are presented as the PRF is increased as considered by the current policy. As noted above, this is just a total time and takes no account of the fact that at more rapid PRFs, that free time may not be useable and so should not be considered available for use.
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Figure 12: Time available to sharers - Scenario 1
This confirms that the available time is mostly at low PRFs of the unwanted signal. This unsurprising result has implications throughout the illustration and is the basis of the current concern.
Figure 13 shows the same information as Figure 12 but in a percentage of the total time format to demonstrate the extremely rapid roll-off as the PRF is increased.
[image: ]
Figure 13: Time available (%) to the sharer - Scenario 1
The importance of this above figure is that, together with the later graphs, it clearly illustrates the point that even though the sharer is presented with the majority of the time, they can’t use it at higher PRFs without clashing with other sharers.  To that end, the reader is asked to take particular note of the data point at a PRF of 1 pulse per minute (so, by polling standards, very slow). At this PRF, the sharer is offered almost all the time for their use. When examining the following results, the reader will easily appreciate how these data schemes can harmfully interfere with wanted communications, far more than might be expected if only the total available time is considered.
The reader is further encouraged to note that the available time “rolls-off” very rapidly.  There is hardly any diminution of the percentage of time made available (but not necessarily useably) until the rapid decline from 100 and upwards
Figure 14 confirms that a single wanted data pulse of the same characteristics as the unwanted data can enjoy high success rates until the roll-off starts in earnest at 200PPM. This is the first indication that call success problems start much earlier than the available time “rolls-off”.  In this case, at 200PPM the success is already less than 80% and about to drop to zero.
Of course, data pulses are often in sequences. Thus, the wanted communication may take the form of a string of pulses with silence between, just like the unwanted signal.  Figure 15 computes the success of a string of five such pulses in avoiding clashing.
Figure 15 clearly shows that at 200PPM, the wanted communication is in serious difficulty and the overall scheme is probably becoming unusable for many operations if the unwanted signals PRF are 50PPM or more.  At 50PPM, the sharers are being presented with in excess of 90% of the time. This early result may surprise many readers.
[image: ]
Figure 14: Probability (%) of a single wanted data word being successfully received - Scenario 1
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Figure 15: Probability (%) of 5 consecutive data words being received successfully - Scenario 1
The situation becomes more difficult if the wanted signals are voice or voice-like in their structure.
In this case, the Illustration considers voice (or voice-like) message transmissions ranging from 1 second in duration up to 50 seconds in duration. It will be immediately obvious that clashing with the unwanted signal is much increased, leading to a much worse incidence of Harmful Interference.
Figure 16 shows the probability of a voice message avoiding any clashing with the unwanted repetitive data stream. In this case, results for six voice message durations are presented:
Dark Blue	1 second
Orange	2 seconds
Grey	5 seconds
Yellow	10 seconds
Light Blue	20 seconds (typical of operational voice schemes)
Green	50 seconds (slightly above the typical message duration for operational voice schemes) 
Note:	In the figure the voice message durations are quoted in milliseconds, not seconds.
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Figure 16: Probability (%) of reception of a voice message for different voice message durations (ms)
Figure 16 confirms that if the PRF of the unwanted signal is 20PPM or more, the probability of avoiding a clash is unacceptably low even for the shortest duration voice message. For the 50-second duration voice message, the channel is probably unsatisfactory for real-world operational use if the unwanted signal PRF is greater than a pulse every five minutes.
As noted before, if only the total time available to the sharer is considered, at this PRF and with this short interfering data structure, it would appear that virtually all of the time is made available by the user of the unwanted signal to the sharer for their wanted signal. It is the PRF that matters, not the total available time.
As in the case of data communications, several voice messages may be necessary to perform the operational function. Thus Figure 17 presents the probability of five consecutive similar voice communications successfully avoiding a clash with the interfering data repetitive data stream. Not surprisingly, the situation is significantly worse than with the results for a single voice message transmission.

[image: ]
Figure 17: Probability (%) of 5 consecutive voice messages being received for different voice message durations (ms)
As noted above, the “roll-off” displayed in these results as the PRF of the unwanted signal increases is, of itself, a very important factor. It is clear that a user may have a scheme that is providing Mission-Critical resilience or even resilience consistent with Safety-related operations today but, as the demand for data increases and the content becomes more-rich, the sharer who has always on the channel may move from low-speed to a higher speed PRF. At that point and without any warning or any need to inform Ofcom, suddenly the user with the mission-critical service suddenly finds their radiocommunications scheme to be unusable due to the change in the unwanted signal. Furthermore, the long-established user of the system that provides that unwanted signal may be completely unaware of the impact their change has.
It may be instructive to show these results for a single voice message in tabular form, highlighting the very narrow transition between typical success probabilities that a mission-critical system could have to something that no mission-critical system could cope with (much less if there are safety implications). This table is provided as Table 12.
In the table below, two-nines operation is assumed to be “good enough” for mission-critical operation and is highlighted in Green whereas success rates below 70% is thought to be unlikely to be sufficient and is highlighted in red. The transition between is in white. The transitions for the six different voice durations are provided for consistency.
Obviously, a similar table for the case of five consecutive voice messages can be provided.
This Report will return to the implications of this in the Conclusions section.
[bookmark: _Ref530479967]Table 12: Rapid transition from high resilience to unusable - Scenario 1
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[bookmark: _Toc508272654][bookmark: _Toc515460604]Scenario 2
Scenario two has a different unwanted signal pulse. The unwanted signal has a 250ms hang time and 100ms content causing the overall unwanted transmission duration to be longer. All the results are repeated for this new unwanted signal. The illustration reinforces that it is the PRF of the unwanted signal that is the main disruptive factor although the longer duration pulse does result in the undesirable impacts happening at slightly lower PRFs for the unwanted data stream.
Notice particularly that the range of the unwanted signal PRFs has been truncated at 20PPM. This is because the longer pulse duration prevents faster PRFs.
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Figure 18: Scenario 2 results

Clearly, the profiles of the results are very similar but the PRF at which the undesirable clashing takes place is lower. 
In general, the expectation is for more and richer data service and so Scenario 2, even though it looks very similar to scenario 1, actually represents a predictable very significant reduction in the future usability of shared channels as currently conceived and so it is desirable that action is taken, sooner rather than later, to ensure the continued effective use of the radio spectrum.
[bookmark: _Toc508272655][bookmark: _Toc515460605]Scenario 3
The data pulse considered in Scenario 3 is intended to represent rather different repetitive data use. In this case, the amount of user-content per pulse is greater and the hang-time is significantly greater to allow the scheme to hold control over access to the shared channel for a longer time.
However, the effect on the sharers is for similar outcomes but the PRF at which the wanted signals are likely to clash with the unwanted signal is lower still.
Figure 19 presents the corresponding results for Scenario 3.
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Figure 19: Scenario 3 results
The results show that even though the amount of time that is supposedly available to the sharer is about the same between the scenarios, the actual probability of avoiding a clash with voice communications varies significantly. 
Table 13: Key Differences Between Scenarios
	
	Scenario 1
	Scenario 2
	Scenario 3
	1-3 Comparison

	Total Pulse Width (ms)
	60
	360
	1210
	X20

	PRF for 80% Probability of Avoiding a Clash in 5 Messages of 20s Duration
	0.2
	0.15
	0.1
	X2

	Available time (s) per cycle at PRF of 1PPM
	59.9
	59.6
	58.7
	2%


Table 13 shows that the PRF at which the probability of the wanted signal avoiding a clash with the repetitive unwanted signal reduces to 80%, only changes by a factor of two. But the duration of the pulse varies by a factor of 20 between the scenarios. Crucially, the guidance to spectrum managers on the likely impact using today’s total available time policy, is very limited with the available time only varying by approximately 2%. This could also present the enforcement teams with some difficulty.
[bookmark: _Toc508272656][bookmark: _Toc515460606]Non-Repetitive Data Structures
From the perspective of avoiding Harmful Interference, the difference between non-repetitive interference from data and repetitive interference is that there may very well be intervals where the sharer may obtain service[footnoteRef:9]. This reduces concerns over the non-repetitive data case to something very similar to the current experience when using shared channels where there are sufficient USABLE gaps to permit sharers to sustain their communications as well.  [9:  In contrast, in the repetitive case, if a clash occurs, there is a very good chance that the clashes will continue indefinitely. ] 

Thus, assuming an absolute limit on the duration of the transmission[footnoteRef:10], certain types of data can be accommodated on shared channels. [10:  Under today’s policy, it is understood that a transmission could be 3 months in duration and still be in accordance with the policy if the period of silence until the end of the year was greater than the transmission time.] 

[bookmark: _Toc508272657][bookmark: _Toc515460607]Key Result
The analysis shows that the shared channel assignment strategy will continue to provide a viable, low interference service for non-repetitive data streams and very low PRF data streams. But, repetitive data streams of typical PRFs (and higher) effectively make the sharing assignment strategy highly vulnerable to clashing which many users may consider to be non-viable.
Table 14 summarises this. The unimpeded voice figures are calculated from figures presented before. The repetitive data signal figures used to develop the results are for a 20 second voice call in the presence of a repetition every 15 seconds.


Table 14: Comparison of Viability of Sharing with Voice/Voice-like and Voice with Typical Repetitive Data
	
	Voice/Voice Like Data shared with Voice 
(Values taken from Ref 1)
	Typical Repetitive Data Shared with Voice

	Sharing Number of 2
	99%
	19.8%

	Sharing Number of 3
	97.5%
	19.5%

	Higher PRF
	
	0%


Clearly, performance over 95% will be acceptable to many customers whereas performance at less than 20% success rate is almost certainly unacceptable.
But even more importantly, if the PRF goes higher, the success rate goes to zero and stays at zero for as long as the repetitive data is transmitted. This could, as noted above, be indefinitely. This last result is independent of the sharing number or any other form of congestion factor. In other words, a single repetitive data transmitter could permanently remove viable operation for all other sharers on that channel, even in rural areas.

[bookmark: _Toc338854]List of References
[bookmark: _Ref466986191]ERC Report 25: “The European table of frequency allocations and applications in the frequency range 8.3 kHz to 3000 GHz “
[bookmark: _Ref466986227][bookmark: _Ref530660305]ECC Report 25: “Strategies for the European use of frequency spectrum for PMR/PAMR applications”
[bookmark: _Ref466986437][bookmark: _Ref482016475]Recommendation T/R 25-08: “Planning criteria and cross-border coordination of frequencies for land mobile systems in the range 29.7-470 MHz”
[bookmark: _Ref466986862]ERC Report 052: “Methodology for the assessment of PMR systems in terms of spectrum efficiency, operation and implementation”
[bookmark: _Ref466986357]ERC Report 073: “Investigation of the possibilities of harmonising (licensing and fees for) the PMR service within CEPT administrations”
[bookmark: _Ref466986919][bookmark: _Ref530471875]ETSI Harmonised European Standard EN 300 086: “Land Mobile Service; Radio equipment with an internal or external RF connector intended primarily for analogue speech”
[bookmark: _Ref466986927][bookmark: _Ref530471887]ETSI Harmonised European Standard EN 300 113: “Land mobile service; Radio equipment intended for the transmission of data (and/or speech) using constant or non-constant envelope modulation and having an antenna connector”
[bookmark: _Ref466986935]ETSI European Standard EN 300 392: “Terrestrial Trunked Radio (TETRA) standard series” 
[bookmark: _Ref466987285]CEPT Report 059: “In response to the EC Permanent Mandate on the ”Annual update of the technical annex of the Commission Decision on the technical harmonisation of radio spectrum for use by short range devices" 
[bookmark: _Ref466987317][bookmark: _Ref530471994]ETSI Technical Report TR 103 401: “Smart Grid Systems and Other Radio Systems suitable for Utility Operations, and their long-term spectrum requirements”
[bookmark: _Ref524773965]ECC Decision (19)02: “Land mobile systems in the frequency ranges 68-87.5 MHz, 146-174 MHz, 406.1-410 MHz, 410-430 MHz, 440-450 MHz, and 450-470 MHz
[bookmark: _Ref466986504]ECC Report 97: “Cross Border Interference for Land Mobile Technologies”
[bookmark: _Ref466986538]ECC Report 108: “Border code coordination between CDMA2000 systems in 450 MHz band”
[bookmark: _Ref466987918][bookmark: _Ref524776632]LPWAN base station and end device transmitter masks are based on the ETSI TR 103 526: Technical characteristics for Low Power Wide Area Networks Chirp Spread Spectrum (LPWAN-CSS) operating in the UHF spectrum below 1 GHz
[bookmark: _Ref466987929]Recommendation ITU-R P.1812: “A path-specific propagation prediction method for point-to-area terrestrial services in the VHF and UHF bands” 
[bookmark: _Ref466987936]Recommendation ITU-R P.452: “Prediction procedure for the evaluation of interference between stations on the surface of the Earth at frequencies above about 0.1 GHz” 
[bookmark: _Ref466987945]Recommendation ITU-R P.1406: “Propagation effects relating to terrestrial land mobile and broadcasting services in the VHF and UHF bands”
[bookmark: _Ref466988185]Report ITU-R SM.2028: “Monte Carlo simulation methodology for the use in sharing and compatibility studies between different radio services or systems”
[bookmark: _Ref466988218][bookmark: _Ref482006778]ETSI Harmonised European Standard EN 301 166: “Land Mobile Service; Radio equipment for analogue and/or digital communication (speech and/or data) and operating on narrow band channels and having an antenna connector”
[bookmark: _Ref466988228]MPT 1411: “Performance specifications and frequency assignment criteria for private fixed radio equipment for telemetry and telecontrol purposes operating in the frequency bands 457.5 to 458.5 MHz and 463.0 to 464.0 MHz” (United Kingdom; national standard)
[bookmark: _Ref466988244]ETSI Harmonised European Standard EN 302 561: “Land Mobile Service; Radio equipment using constant or non-constant envelope modulation operating in a channel bandwidth of 25 kHz, 50 kHz, 100 kHz or 150 kHz”
[bookmark: _Ref466988257][bookmark: _Ref531081905]CDMA PAMR standards (No ETSI Harmonised European standards under the Radio Equipment Directive)
[bookmark: _Ref466988347][bookmark: _Ref530472137]MPT 1327: “A signalling standard for Trunked Private Land Mobile” (United Kingdom; national standard). 
[bookmark: _Ref466988372]ECC Report 240: “Compatibility studies regarding Broadband PPDR and other radio applications in 410-430 and 450-470 MHz and adjacent bands”
[bookmark: _Ref524773832]Business Radio Assignment Sharing Criteria Review Final Report
[bookmark: _Ref466988440]EC Decision 2008/411/EC: Commission Decision of 21 May 2008 on the harmonisation of the 3400-3800 MHz frequency band for terrestrial systems capable of providing electronic communications services in the Community
[bookmark: _Ref466988455]Directive 2002/21/EC: Directive of the European Parliament and of the Council on a common regulatory framework for electronic communications networks and services
[bookmark: _Ref466986381]ECC Decision (04)06: “The availability of frequency bands for the introduction of Wide Band Digital Land Mobile PMR/PAMR in the 400 MHz and 800/900 MHz bands”
[bookmark: _Ref466988543][bookmark: _Ref530726737]ECC Decision (06)06: “The availability of frequency bands for the introduction of Narrow Band Digital Land Mobile PMR/PAMR in the 80 MHz, 160 MHz and 400 MHz bands” 
[bookmark: _Ref524774466]Recommendation ITU-R M.1174-3: “Technical characteristics of equipment used for on-board vessel communications in the bands between 450 and 470 MHz”
[bookmark: _Ref530471931]ECC Decision (01)03 Annex 2: “List of searchable application terminology”
[bookmark: _Ref482013656]Ericsson Mobility Report: “The connected future; Internet of Things ”
EUTC Position Paper: “Spectrum Needs for Utilities”
[bookmark: _Ref494445433][bookmark: _Ref530471393]Resolution 224 (Rev.WRC-15): “Frequency bands for the terrestrial component of International Mobile Telecommunications below 1 GHz”
[bookmark: _Ref494446851]“The Internet of Things: Mapping the Value Beyond the Hype” McKinsey&Company. link, June 2015
[bookmark: _Ref494447104]HCM Agreement: “http://www.hcm-agreement.eu/http/englisch/verwaltung/index_europakarte.htm”
[bookmark: _Ref494450912]ETSI Harmonised European Standard EN 301 502: “Global System for Mobile communications (GSM); Base Station (BS) equipment”
[bookmark: _Ref494450954]ETSI EN 301 511: “Global System for Mobile communications (GSM); Mobile Stations (MS) equipment”
[bookmark: _Ref494450998][bookmark: _Ref524773634]LTE NB IoT: ETSI TS 136 104: LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception and ETSI TS 136 101: LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception is applicable for NB-IoT
http://www.cept.org/Documents/fm-54/26814/fm54-15-24_tag-sub-group-report 
http://www.cept.org/Documents/fm-54/26813/fm54-15-23_transfinite-presentation-sharing-criteria-review 
[bookmark: _Ref524764458]FM54(14)18: “WGFM Questionnaire to CEPT administrations and industry on 400 MHz PMR/PAMR frequencies”
[bookmark: _Ref524764607]ECC Report 283: “Compatibility and sharing studies related to the introduction of broadband and narrowband systems in the bands 410-430 MHz and 450-470 MHz”
[bookmark: _Ref524764759][bookmark: _Ref531082608]ECC Decision (16)02:”Harmonised technical conditions and frequency bands for the implementation of Broadband Public Protection and Disaster Relief (BB-PPDR) systems”
[bookmark: _Ref524765256]ECC Report 276: “Thresholds for the coordination of CDMA and LTE broadband systems in the 400 MHz band”
[bookmark: _Ref524773324]ECC Decision (08)05: ”The harmonisation of frequency bands for the implementation of digital Public Protection and Disaster Relief (PPDR) narrow band and wide band radio applications in bands within the 380-470 MHz range”
[bookmark: _Ref524773410]ETSI Harmonised European Standard EN 301 908: Harmonised European standards family for IMT cellular networks
[bookmark: _Ref524774562]NATO Joint Civil/Military Frequency Agreement (NJFA) 2014
[bookmark: _Ref524774721]Commission Decision 2008/477/EC of 13 June 2008 on the harmonisation of the 2500 - 2690 MHz frequency band for terrestrial systems capable of providing electronic communications services in the Community
[bookmark: _Ref524776148]Recommendation ITU-R P.526-13: “Propagation by diffraction”
[bookmark: _Ref524776169]Recommendation ITU-R P.452-16: “Prediction procedure for the evaluation of interference between stations on the surface of the Earth at frequencies above about 0.1 GHz”
[bookmark: _Ref524776219]Recommendation ITU-R P.1546-5: “Method for point-to-area predictions for terrestrial services in the frequency range 30 MHz to 3 000 MHz”
Technical Report 3GPP TR 36.748 for 450MHz E-UTRA FDD Band for LTE PPDR and PMR/PAMR in Europe
[bookmark: _Ref530478637]FM54(17)29
[bookmark: _Ref530478681]FM54(15)14 



image3.png
70000

60000

50000

40000

30000

20000

10000

Number of licences

I = Number of licences

406.1-410 MHz 410-430 MHz 440-450 MHz 450-470 MHz




image4.png
1 Radio manufacturer
End product manufacturer
1 Other

= User

3 Consultant





image5.png
=3 <100000
<1000
[— R
=R





image6.emf
ECO Summary of the  WGFM Questionnaire.docx


ECO Summary of the WGFM Questionnaire.docx




		[image: ]

Working Group Frequency Management

		FM54(14)xy



		WG FM - FM54#2

Copenhagen, 04  September - 5 September 2014

		



		



		

		



		Date issued: 

		22 August 2014



		Source:

		ECO



		Subject:   

		ECO SUMMARY OF WGFM QUESTIONNAIRE TO CEPT ADMINISTRATIONS AND INDUSTRY ON SPECTRUM USE INFORMATION FOR THE 400 MHz PMR/PAMR FREQUENCIES



		N



Group membership required to read? (Y/N) 





		





		Summary: 

WG FM agreed to develop the questionnaire focusing on spectrum use information for the 400 MHz PMR/PAMR frequencies.





		This questionnaire was sent out from the Office on 11 February 2014. The deadline was on the 2 May 2014.



The questionnaire is focussing on the PMR/PAMR application in the 400 MHz frequencies. Part A has been for administrations. Industry (Part B of the questionnaire) was requested to also provide information on the frequency bands 68-87.5 MHz and 146-174 MHz.



By 2 May 2014, a total of 45 responses were received. 32 from administrations and 13 from industry and user associations. One additional answer from ETSI TC ERM TG DMR was received on 2 June 2014 and is included in this summary.



The questionnaire sent out is provided in Annex 1 of this summary.

The responses are provided in Annex 2 (administrations) and in Annex 3 (industries and users) of this summary respectively.



The ECO summary of the PMR/PAMR Questionnaire was presented during WGFM#80 in doc. FM(14)104. Responses from 32 administrations (part A of the Questionnaire) and 13 entities from industry and users (part B of the Questionnaire) had been received. One further response was outstanding due to the ETSI internal consultation process from ETSI TC ERM / ERM TG DMR. Mr Weber explained a short first overview summary and that there is the need that a Project Team should assess the information collected via the questionnaire. 

In addition, in relation to the concerns expressed in doc. FM(14)054 from ETSI, Mr Weber explained that the dominant usage in the 400 MHz PMR/PAMR frequencies is for narrowband PMR/PAMR applications and that the same concern was expressed by several respondents of the questionnaire with regard to the unwanted emissions from LTE-based systems in the 400 MHz range; this would also need to be discussed by the Project Team assessing the results of the questionnaire. The on-going studies in SE7 for BB PPDR would also address this issue.

WG FM tasked FM54 with the assessment of the responses received on the PMR/PAMR Questionnaire (400 MHz).



		Proposal: 



		FM54 to assess the results of the questionnaire.
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32 responses have been received from administrations (countries in bold). 

In addition, the following 14 entities from industry and users have provided a response:

1. Maxxwave (UK)

2. JRC Ltd (UK)

3. RADMOR S.A. (PL)

4. Selex ES S.p.A. (I)

5. Telecommunications Association of the UK Water Industry

6. Airbus Defence and Space (Cassidian) (F, FI)

7. ANITEC (I)

8. Thales – RCP (UK)

9. TETRA and Critical Communication Association

10. Sepura plc (UK)

11. Federation of Communication Services (UK)

12. Motorola Solutions Inc (US, D, UK, DA)

13. Motorola - MSI Dealers from various countries

14. ETSI ERM TG DMR

Short summary of the responses from administrations (32 responses):

Question 1: How many individual licences for PMR/PAMR services in the 400 MHz range do exist in your country? This may also include applications such as paging, asset tracking etc. Provide the overall number of the individual authorisations per frequency range

33 administrations provided an overview about the number of NB PMR/PAMR licences. 19 countries have also provided WB licences (in some cases a very limited number of WB licences). 

Question 2: Indicate whether PMR/PAMR licences are network licences or as per individual transmitters

27 administrations issue network licences. 16 administrations issue individual transmitter licences (of which 6 countries provide only individual transmitter licences for PMR)

Question 3: Indicate the possible channel spacing for each frequency range / sub-frequency range. Remarks can also be added, if considered necessary. Please indicate whether certain frequency ranges are for digital and/or analogue PMR/PAMR usage (digital only, analogue only, both digital/analogue)

Question 3 confirms that the NB channel spacings of 12.5 kHz and 25 kHz are throughout Europe implemented. Not all administrations define also 6.25 kHz spacing (e.g. dPMR), some have still PMR frequencies with 20 kHz channel spacing (5). The WB PMR/PAMR frequency opportunities are limited (see also question 1)

Question 4: For the existing population of PMR/PAMR radios/licences which technology is in use, i.e. either analogue or digital? If digital, please indicate the technology to the extent possible (e.g. TETRA, TETRA TEDS, TETRAPOL, DMR, dPMR, other). If possible, please indicate the approximate percentage of analogue and digital usage. 

Many administrations could not precisely answer this question. It seems clear that digitization takes place slowly but steadily in the 400 MHz PMR/PAMR frequencies. The digital technologies with the most mentioning are DMR (17 times) and TETRA (16 times) and dPMR (7 times). Other mentioned technologies are TETRAPOL, CDMA, NXDN. 

Question 5: For new PMR/PAMR radios/licences added in the last 12 months which technology is in use, i.e. either analogue or digital? If digital, please indicate the technology to the extent possible (e.g. TETRA, TETRA TEDS, TETRAPOL, DMR, dPMR, other). If possible, please indicate the approximate percentage of analogue and digital usage.

The situation varies from country to country. On one hand, there are countries with 100% analogue usage. On the other hand, there are countries with a high percentage of digital PMR. Possible reasons may need to be investigated (e.g. lack of opportunity or incentives for digital PMR in some countries?). 






Question 6: Please indicate the change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. Responses should be made for each frequency band. 



14 countries report either a slight increase or bigger increase of the NB PMR/PAMR usage in the 400 MHz frequencies. 14 countries report stagnation/constant numbers of licences and overall usage. Some countries report a reduction. It may be a point for investigation in FM54 to find out possible reasons for increase or reductions.

Question 7: Please indicate the demand trend, e.g. increase of digital PMR/PAMR, e.g. as a percentage of all new licences in the last year or increasing percentage over the last years. In addition, please indicate whether you see increasing demand for wideband/broadband PMR/PAMR applications. 



An increase of demand for digital PMR/PAMR has been reported by about half of the responding countries. Increasing/New demand for wideband/broadband PMR/PAMR has been reported by 5 countries (Denmark, France, Germany, Poland and Luxembourg), however without quantifying this demand. 



Question 8: Is there complementary licence information available or to be taken into account? E.g. a link to PMR/PAMR licensing information on your webpages or a master document describing PMR/PAMR spectrum opportunities in your country. 



The complementary licence information can be used (together with national contact information) to set up a PMR/PAMR information website on the ECC website (similar to other applications such as PMSE, satellite services etc.)



Question 9: Please describe the main technical attributes of “normal” PMR licences (such as typical coverage radius/area); local, regional/ nationwide use). (If necessary, divided by frequency range) 



Most administrations provide local, regional and nationwide PMR/PAMR authorisations (there are not so many administrations who do not issue national wide coverage, if so demanded). Local coverage definitions (possible radius) vary country-to-country. 



Question 10: Please indicate the main market sectors (as a rough %, e.g. how many PMR/PAMR licences are in the transportation field, industrial field or other market sectors) 



The industrial sector, transportation sector (including airports and railways) and governmental sector (blue light forces, but also e.g. embassies) are the most important market sectors in general in Europe. Other mentioned sectors are the energy/utilities sector (smart metering/smart grids), hotels/tourism sector, financial sector, and agriculture and forestry sector, retail sector.



Question 11: What is the typical PMR/PAMR licence duration? 



With some simplification, where the licence duration can be between 1 to 5 years, licence durations vary from 1 day to 15 years. Most administrations provide normally (standard) licences for either 1 year (6), 5 years (13), 10 years (10) or even 15 years (2).





Question 12: Do you have any plans for providing spectrum in 400 MHz range for wideband (or even broadband) PMR/PAMR (e.g. dedicated sub-bands for narrowband PMR/PAMR and wideband/broadband PMR/PAMR)? 



The situation differs greatly from country-to-country. For both the 410-430 MHz band and the 450-470 MHz band, opportunities for wideband/broadband PMR/PAMR exist in more than 10 countries respectively. Some countries indicate current investigations to find new opportunities for wideband/broadband PMR/PAMR or PPDR. Some other countries find it difficult to accommodate wideband/broadband PMR/PAMR in the 400 MHz frequency band. Some countries see no WB/BB demand.





Question 13: Link to designated contacts in CEPT administrations with respect to PMR/PAMR. In order to set up a website with the list of contacts points in CEPT administrations concerning PMR/PAMR related activities, it might be helpful to provide links to national websites and a central contact point for enquiries. 



The complementary licence information can be used (together with national contact information) to set up a PMR/PAMR information website on the ECC website (similar to other applications such as PMSE, satellite services etc.)



Question 14: Considering analogue PMR/PAMR, do you assign nationwide exclusive channels (i.e. not allowed for shared use). If yes, please indicate the percentage of exclusive and shared channels. For shared PMR channels what kind of radio planning (e.g. CTCSS, maximum allowed number of equipment in the same channel) is used? 





CTCSS used by some administrations (10) for sharing, DCS and CCIR or even measurement of spectrum occupancy also mentioned for sharing. The percentage of exclusive channels and the possibility of assignment of exclusive (nationwide) channels differ greatly from country-to-country. The existing radio planning approaches seem to apply to some extent also on simple geographical separation. A question can therefore be, to consider how the efficient use of the PMR/PAMR spectrum could be increased by allowing more sharing. (see also question 15 about digital-analogue co-existence)



Question 15: Today PMR/PAMR equipment can be digital but also significant numbers of them are still using analogue transmission which can be less efficient in terms of spectrum usage. Some equipment in the market can use both analogue and digital technologies. Please consider two PMR/PAMR scenarios: analogue vs digital shared environment and digital vs digital shared environment. 



Some administrations permit digital and analogue PMR in the same channel, others do not. This has also to be seen from the perspective of technology neutral authorisations (applied by some administrations) and the fact that some technologies allow for co-existence of analogue and digital equipment, also in support of digitization of the PMR population at a specific frequency.  The answer may indicate that increased sharing may be possible?








Short summary of the responses from industries and users (13 responses):

[image: ]

(multiple selections were possible, ‘other’ includes industry and user associations, PMR/PAMR dealers etc.)

Number of devices sold per entity (9 responses, including from industry and user associations). It is difficult to conclude on the overall European market size for PMR/PAMR in Europe from these figures but it gives some indication about the PMR/PAMR market sector is comparison to other surveys (e.g. UHF SRDs in ECC Report 182 or public mobile surveys). The radio manufacturers are actually all organised in ETSI ERM TG DMR.
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Question 1: After reading the introduction, do you understand the aim of the questionnaire? 



All 14 responders from industries and users answered with YES.












Question 2: Have you already designed or integrated digital PMR/PAMR devices into modules or end products? 



146-174 MHz: 11 YES and 3 N=; 68-87.5 MHz: 9 YES and 3 NO. I.e. there are also digital PMR/PAMR products for the 2m-band and the 4m-band. The responses in Question 3: If yes (Q23), for what kind of PMR/PAMR application or portion of the 68-87.5, 146-174 MHz, 406.1-470 MHz band? provide more detailed information. 



Question 4: If the answer for Q2 is ‘no’ for 68-87.5 MHz or 146-174 MHz, are you planning to use these bands in the future for digital PMR/PAMR? 



5 responders consider the 68-87.5 MHz band as not suitable for digital PMR/PAMR. Stated reasons are insufficient demand, cannot provide the required availability, equipment size to big, suffers from over range characteristics. 2 providers which have so far no digital products in the 146-174 MHz indicated to have plans for the future for digital equipment operating in the band.



Question 5: Do the existing PMR/PAMR regulations in the three aforementioned bands suit your application(s)? Why? 



The majority considers the existing regulations to suit their PMR/PAMR applications. However, challenges are reported for the VHF frequency ranges (high noise floor, not enough power permitted in some regulations, lack of harmonization (or even misalignment of CEPT regulatory approaches) in details in the regulatory approaches amongst countries. Less (or even insufficient) availability of spectrum in UHF for WB and BB PMR/PAMR applications is mentioned by several responders.



Question 6: Do you have knowledge of situations where the normal operation of your PMR/PAMR application/device is affected by congestion of the spectrum or harmful interference? (If necessary please multiply table below) 



Industries and users report about congestion of the spectrum or harmful interference cases, mainly in the UHF PMR/PAMR frequencies and in metropolitan areas. A number of suggestions are made such as improved radio planning, additional frequencies, improved harmonisation, foster VHF use, or reduce radiated power in UHF.



Question 7: If you are producing products for the world market, how important is harmonisation between the different regions to you? 



11 answers received. 8 consider it as very important to have a worldwide single product. 3 consider this as not important, it is necessary to make regional variants anyway. 



Question 8: Do you feel it is possible to enhance the existing PMR/PAMR band regulations? (For example reducing further band segmentation, increase flexibility etc…). If yes, please specify your suggestion. 



Possible enhancements are seen in the following areas (inter-alia): 

-	Consider how VHF use could be fostered;

-	Increased shared use of PMR/PAMR frequencies should be fostered;

-	Regulation in some countries still have to follow the digitization of the PMR/PAMR market (in other words: increase the frequency opportunities for digital use);

-	Achieve more contiguous band segments for wide area systems;

-	Consider most flexible approaches for licensing








Question 9: Are there emerging market needs or requirements for your business applications that would fall in any portion of the three aforementioned PMR/PAMR bands? If yes, may they be fitted in the present regulations? 



Several responses suggest in general terms that more spectrum may be needed for wideband and broadband applications in the future. LTE as a possible technology for PMR/PAMR in the future in UHF has also been mentioned. Remote CCTV has been mentioned as a possible PMR application. At the same time, commenters emphasise the lack of enough spectrum for wideband PMR/PAMR applications. The lack of detail in the description of WB/BB PPDR requirements or application mentioning may suggest that this emerging market need is not so obvious. Two commenters refer to existing market analysis for up to 2020 and beyond would demonstrate that the requirement for broadband PMR/PAMR (LTE PMR) is not a priority for the industrial/commercial users.



Question 10: Do you agree with the principle of “application and technology neutrality”? 



A total of 24 answers was received (including all the Motorola MSI dealers), 13 answering with NO and 11 with YES. Those not in favour consider different technical requirements for the different PMR/PAMR technologies and application sectors in contradiction to the full application of the principle of technology and application neutrality. Benefits of the principle are seen in the greater flexibility in offering innovative solutions. Further investigation and consideration may be helpful. ETSI remarked that they agree with technology neutrality as long as the technologies are compatible and co-exist. For example studies show LTE interferes with other PMR technologies so is not viewed as compatible.



Question 11: Any other suggestion?



A number of suggestions have been made by industry, associations and users. These suggestions should be discussed by PT FM54. 



The opinions concerning LTE in the 400 MHz vary. On one hand, it’s a technology option for the future for WB/BB PMR/PAMR applications; on the other hand there are concerns about the lack of spectrum in UHF in metropolitan areas and border areas as well as concerns about interference triggered by the unwanted emissions from WB/BB systems into NB PMR/PAMR. One suggestion is to look closer to the successful regulatory approach applied in the United Kingdom (considerable PMR/PAMR market growth in the UK in recent years vs stagnation or even reduction in many others).  ECO suggests the new PT FM54 would look a bit closer to this detailed regulatory approach and OFCOM UK to provide a presentation in PT FM54.



















	Question 1: How many individual licences for PMR/PAMR services in the 400 MHz range do exist in your country? This may also include applications such as paging, asset tracking etc. Provide the overall number of the individual authorisations per frequency range

Note: The number of licences should be provided on a per network basis and not counting individual transmitters. If possible, provide the spectrum occupation in relation to the number of licences in terms of bandwidth. For this, the typical unit of use for the 400 MHz frequency bands is assumed as a typical unit of use/typical bandwidth of 12.5 kHz channels (simplex, and for duplex 2 x 12.5 kHz) for Narrowband PMR/PAMR. 

Example: you have one licence that covers 2 frequencies (channels) x 25 kHz for simplex use. This means 4 units of use. If the channels are for duplex use, this means 2 units of use. 

For Wideband PMR/PAMR, an indication of the channel bandwidth(s) in use would also be helpful to know.

33 administrations provided an overview about the number of NB PMR/PAMR licences. 19 countries have also provided WB licences (in some cases a very limited number of WB licences). 



Spain :

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 639 Licences and 1139 Units 



410-430 MHz (total) 1312 Licences and 7493 Units 



Split into(if possible) 410-420 MHz(ML) not possible 



Split into(if possible) 420-430 MHz(FB) not possible 



440-450 MHz (total) 1484 Licences and 2562 Units 



450-470 MHz (total) 1547 Licences and 5094 Units 



Split into(if possible) 450-460 MHz(ML) not possible 



Split into(if possible) 460-470 MHz(FB) not possible 

		406.1-410 MHz (total) There are not any licences 



410-430 MHz (total) There are not any licences 



Split into(if possible) 410-420 MHz(ML) - 



Split into(if possible) 420-430 MHz(FB) - 



440-450 MHz (total) There are not any licences 



450-470 MHz (total) There are not any licences 



Split into(if possible) 450-460 MHz(ML) - 



Split into(if possible) 460-470 MHz(FB) - 





Remarks: 


Spain  has the ERC Recommendation T/R 25-08 implemented 

Greece:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 64 



410-430 MHz (total) 108 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 1 



450-470 MHz (total) 3 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 



410-430 MHz (total) 1(2x2 MHz) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Cyprus:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 2 PMR authorisations (5 frequencies x 12,5 kHz authorised) 



410-430 MHz (total) 42 PMR authorisations (136 frequencies x 12,5 kHz authorised) 



Split into(if possible) 410-420 MHz(ML) 37 PMR authorisations (92 frequencies x 12,5 kHz authorised) 



Split into(if possible) 420-430 MHz(FB) 5 PMR authorisations (44 frequencies x 12,5 kHz authorised) 



440-450 MHz (total) 25 PMR authorisations (149 frequencies x 12,5 kHz authorised) 



450-470 MHz (total) 21 PMR authorisations (105 frequencies x 12,5 kHz authorised) 



Split into(if possible) 450-460 MHz(ML) 19 PMR authorisations (75 frequencies x 12,5 kHz authorised) 



Split into(if possible) 460-470 MHz(FB) 2 PMR authorisations (30 frequencies x 12,5 kHz authorised) 

		406.1-410 MHz (total) N.A. 



410-430 MHz (total) N.A. 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) N.A. 



450-470 MHz (total) N.A. 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Austria:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 147 (586) 



410-430 MHz (total) 215 (1099) 



Split into(if possible) 410-420 MHz(ML) 200 (1060) 



Split into(if possible) 420-430 MHz(FB) 183 (916) 



440-450 MHz (total) 1375 (3555) 



450-470 MHz (total) 271 (1080) 



Split into(if possible) 450-460 MHz(ML) 239 (840) 



Split into(if possible) 460-470 MHz(FB) 226 (817) 

		406.1-410 MHz (total) 1 (4) 



410-430 MHz (total) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


In the frequency-range 440-450 MHz simplex- and duplex-operation (5 MHz duplex-spacing) is allowed. 

Slovenia:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 0 



410-430 MHz (total) 4 



Split into(if possible) 410-420 MHz(ML) - 



Split into(if possible) 420-430 MHz(FB) 4 



440-450 MHz (total) 157 



450-470 MHz (total) 264 



Split into(if possible) 450-460 MHz(ML) 141 



Split into(if possible) 460-470 MHz(FB) 123 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 0 



Split into(if possible) 420-430 MHz(FB) 0 



440-450 MHz (total) 0 



450-470 MHz (total) 2 (B = 850 kHz) 



Split into(if possible) 450-460 MHz(ML) 1 



Split into(if possible) 460-470 MHz(FB) 1 







Switzerland:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 157 licences/6256 units 



410-430 MHz (total) 446/13882 



Split into(if possible) 410-420 MHz(ML) 398/12503 



Split into(if possible) 420-430 MHz(FB) 164/7572 



440-450 MHz (total) 180/1878 



450-470 MHz (total) 2224/32242 



Split into(if possible) 450-460 MHz(ML) 1428/24335 



Split into(if possible) 460-470 MHz(FB) 1184/13405 

		406.1-410 MHz (total) 0/0 



410-430 MHz (total) 0/0 



Split into(if possible) 410-420 MHz(ML) 0/0 



Split into(if possible) 420-430 MHz(FB) 0/0 



440-450 MHz (total) 0/0 



450-470 MHz (total) 0/0 



Split into(if possible) 450-460 MHz(ML) 0/0 



Split into(if possible) 460-470 MHz(FB) 0/0 







Latvia:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 85 licences (53 units of use) 



410-430 MHz (total) 86 licences (161 units of use) 



Split into(if possible) 410-420 MHz(ML) 86 licences (161 units of use) 



Split into(if possible) 420-430 MHz(FB) 83 licences (159 units of use) 



440-450 MHz (total) 34 licences (17 units of use) 



450-470 MHz (total) 116 licences (43 units of use) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 0 



Split into(if possible) 420-430 MHz(FB) 0 



440-450 MHz (total) 0 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







According to the Latvian National Radio Frequency Allocation Table the 440-450 MHz frequency band is allocated also to the Fixed service (telemetry/telecommand, point-to-point, point-to-multipoint). Licenses issued for telemetry/telecommand applications are not counted. The 450-457.5 MHz / 460-467.5 MHz frequency band is allocated to IMT-2000 systems (nationwide CDMA2000 public mobile network). The 457.5875-458.1125/467,5875-468.1125 MHz frequency band is allocated to railway applications and stations operates in simplex mode.

Denmark:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 105 licences, 323 units 



410-430 MHz (total) 399 licences, 2794 units 



Split into(if possible) 410-420 MHz(ML) 27 licences, 426 units 



Split into(if possible) 420-430 MHz(FB) 397 licences, 2084 units 



440-450 MHz (total) 2204 licences, 8929 units 



450-470 MHz (total) 438 licences, 2552 units 



Split into(if possible) 450-460 MHz(ML) 429 licences, 2354 units 



Split into(if possible) 460-470 MHz(FB) 430 licences, 2220 units 

		406.1-410 MHz (total) 22 licences, 640 units 



410-430 MHz (total) 10 licences, 516 units 



Split into(if possible) 410-420 MHz(ML) 10 licences, 508 units 



Split into(if possible) 420-430 MHz(FB) 2 licences, 246 units 



440-450 MHz (total) 0 licences, 0 units 



450-470 MHz (total) 6 licences, 529 units 



Split into(if possible) 450-460 MHz(ML) 6 licences, 529 units 



Split into(if possible) 460-470 MHz(FB) 6 licences, 529 units 





Remarks: 


New licences issued according to T/R 25-08 which is currently planned being fully implemented by the end of 2015. Some 200 kHz reportage channels in 410-420 MHz. Mix of duplex and simplex in the frequency band 420-430 MHz. Some duplex in 420-430 MHz paired in 440-450 MHz. 

Croatia:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 0 



410-430 MHz (total) 2 



Split into(if possible) 410-420 MHz(ML) 1 



Split into(if possible) 420-430 MHz(FB) 1 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


We have not implemented ERC T/R 25-08 yet. So far there are 213 narrowband networks in frequency range 440-470 MHz. Networks with base stations are in frequency range 440-450 MHz. Simplex networks are in 460-470 MHz and also in 440-450 MHz range. There is not any wideband networks in 440-470 MHz range. 

Finland:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 1049 licences, 15415 units 



410-430 MHz (total) 98 licences, 2499 units 



Split into(if possible) 410-420 MHz(ML) 98 licences, 1872 units 



Split into(if possible) 420-430 MHz(FB) (96 licences), 627 units 



440-450 MHz (total) 1269 licences, 17217 units 



450-470 MHz (total) 997 licences, 7960 units 



Split into(if possible) 450-460 MHz(ML) 697 licences, 4075 units 



Split into(if possible) 460-470 MHz(FB) 467 licences, 3879 units 

		406.1-410 MHz (total) - 



410-430 MHz (total) 17 licences, 1524 units 



Split into(if possible) 410-420 MHz(ML) (16 licences), 760 units 



Split into(if possible) 420-430 MHz(FB) 17 licences, 764 units 



440-450 MHz (total) - 



450-470 MHz (total) - 



Split into(if possible) 450-460 MHz(ML) - 



Split into(if possible) 460-470 MHz(FB) - 





Remarks: 


In the frequency range 410-430 MHz there are also point-to-point radio links (FX) in Finland. In the ranges which are split to ML and FB use in the questionnaire the very same licences contain both ML and FB stations so the number of licences include same licences twice. 

Ireland:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 2 Units (only one licencee). For further information specific to this band, please see 'Remarks'. 



410-430 MHz (total) 63 Units 



Split into(if possible) 410-420 MHz(ML) See Remarks for Split 



Split into(if possible) 420-430 MHz(FB) See Remarks for Split 



440-450 MHz (total) Analogue Trunked PMR - 61 Units. See 'Remarks' for further information 



450-470 MHz (total) 2100 (see 'Remarks' for breakdown of numbers) 



Split into(if possible) 450-460 MHz(ML) See Remarks for Split 



Split into(if possible) 460-470 MHz(FB) See Remarks for Split 

		406.1-410 MHz (total) N/A 



410-430 MHz (total) N/A 



Split into(if possible) 410-420 MHz(ML) N/A 



Split into(if possible) 420-430 MHz(FB) N/A 



440-450 MHz (total) N/A 



450-470 MHz (total) N/A 



Split into(if possible) 450-460 MHz(ML) N/A 



Split into(if possible) 460-470 MHz(FB) N/A 





Remarks: 


406.1 - 410 MHz: 409.1125 MHz, paired with 419.1375 MHz: “Helicopter-Rescue Crew Member” Winch Operations. 2 Units. Used on a Nationwide basis. Other than the above, this band is currently unused. 410-430 MHz: 10 MHz Duplex Spacing Analogue Trunked PMR, On-Site and Wide Area: 415.775 – 418.9875 MHz (ML) paired with 425.775 – 428.9875 MHz (FB): 61 Units 419.1375 MHz, paired with 409.1125 MHz: “Helicopter-Rescue Crew Member” Winch Operations (see entry for 406.1 – 410 MHz, above). Used on a Nationwide basis. 2 Units. 440 - 450 MHz: Temporary Business Radio: 441.2 – 441.9875 MHz, Max EIRP = 25W 444.0 – 444.9875 MHz, Max EIRP = 25W 445.0 – 445.9875 MHz, Max EIRP = 25W 446.225 – 446.9875 MHz, Max EIRP = 25 W 442.3 – 443.9875 MHz (FB), paired with 447.3 – 448.9875 MHz (ML), 5 MHz Duplex Separation, Max EIRP = 25W (FB) & 5W (ML). Number of Units varies, depending upon the number of temporary licences live at any given time. Licence exempt Digital PMR446: 446.1-446.2 MHz Licence exempt Analogue PMR 446: 446.0 – 446.1 MHz. 450 -470 MHz PMR, UHF Duplex sub-band 1 - 14 MHz Duplex Separation: 450.0 MHz to 451.8 MHz (FB), paired with 464.0 to 465.8 MHz (ML). 122 Units. Local Area Operation, with maximum EIRP of up to 25 Watts (Base Station),10 Watts (Mobile), and 5 Watts (Hand Portable). PMR, UHF Duplex Sub-band 2 – 14 MHz Duplex Separation: 451.9875 MHz to 452.5 MHz (FB), paired with 465.9875 MHz – 466.5 MHz (ML). 145 Units. On-site Operation, with maximum EIRP of 2-5 Watts (Base Station) and 1-2 Watts (Mobile or Hand Portable): PMR, UHF Simplex sub-band 1 – 452.5 MHz – 452.9875 MHz. 104 Units. Local Area Operation with maximum EIRP of up to 25 Watts (Base Station),10 Watts (Mobile), and 5 Watts (Hand Portable): PMR, UHF Duplex sub-band 3 – 6.5 MHz Duplex Separation: 453.0 to 453.9875 MHz (FB), paired with 459.5 MHz to 460.5 MHz (ML). 72 Units. Local Area Operation with maximum EIRP of up to 25 Watts (Base Station),10 Watts (Mobile), and 5 Watts (Hand Portable): PAMR, UHF Duplex sub-band 4 –14 MHz Duplex Separation: 454.0 – 454.9875 MHz (FB), paired with 468.0 – 468.9875 MHz (ML). 13 Units. Local Area Operation with maximum EIRP of up to 25 Watts (Base Station), 25 Watts (Mobile), and 5 Watts (Hand Portable). Temporary Business Radio, 14 MHz Duplex spacing: 455 – 455.8375 MHz (FB), paired with 469 – 469.8375 MHz (ML). Number of Units Varies, depending on the number of temporary licences issued at a given time. Local Area Operation with maximum EIRP of up to 25 Watts (Base Station), 5 Watts (Mobile), and 5 Watts (Hand Portable): PMR, UHF Simplex sub-band 2 : 455.85 – 455.9875 MHz. 50 Units Temporary Business Radio, 5.5 MHz Duplex Separation (Caters for Simplex assignments also as the need arises): 456.0 – 456.1625 MHz (FB), paired with 461.5 – 461.6625 MHz (ML). Number of Units Varies, depending on the number of temporary licences issued at a given time. Local Area Operation with maximum EIRP of up to 25 Watts (Base Station), 5 Watts (Mobile), and 5 Watts (Hand Portable). PMR, UHF Duplex sub-band 5 – 5.5 MHz Duplex Separation: 456.175 – 456.9875 (FB), paired with 461.675 – 462.4875 MHz (ML). 78 Units. Local Area Operation with maximum EIRP of up to 25 Watts (Base Station), 5 Watts (Mobile), and 5 Watts (Hand Portable): PAMR & PMR, UHF Duplex sub-band 6 – 5.5 MHz Duplex Separation: 457.0 – 458.2625 (FB), paired with 462.5 – 463.7625 MHz (ML). 6 Units PMR. 20 Units PAMR. Local Area Operation, with maximum EIRP of up to 25 Watts (Base Station), 25 Watts (Mobile), and 5 Watts (Hand Portable). PAMR, UHF Duplex sub-band 7 – 5.5 MHz Duplex Separation: 458.35 – 458.4875 MHz (FB), paired with 463.85 – 463.9875 MHz (ML). 1 Unit. Local Area Operation, with maximum EIRP of up to 25 Watts (Base Station), 25 Watts (Mobile), and 5 Watts (Hand Portable). UHF on-site Paging, Simplex Operation: 458.5 – 459.5 MHz. 1140 Units Temporary Business Radio, Simplex Operation: 465.8 – 465.975 MHz. Maximum EIRP = 5W. Number of Units Varies, depending on the number of temporary licences issued at a given time. PMR, UHF Simplex: 466.5 – 466.9875 MHz. 257 Units. On-site operation, with maximum Base EIRP of 5W and Mobile/Handportable EIRP of 2W. PMR, UHF duplex sub-band 8 – 6.5 MHz Duplex Separation: 460.5 – 461.4875 MHz (FB), paired with 467.0 – 467.9875 MHz (ML). 18 Units Local Area Operation with maximum EIRP of up to 25 Watts (Base Station), 10 Watts (Mobile), and 5 Watts (Hand Portable). UHF Off-site Paging, Simplex Operation: 469.85 – 469.975 MHz. 74 Units 

Malta:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 35 (Units of use: 84) 



410-430 MHz (total) 12 (Units of use: 52) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 1 (Units of use: 1) 



450-470 MHz (total) 13 (Units of use: 25) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) n/a 



410-430 MHz (total) n/a 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) n/a 



450-470 MHz (total) n/a 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


The ERC Recommendation T/R 25-08 was not implemented when PMR in this band was introduced. Hence there are some bands which are not fully in line with the said Recommendation and currently have a mix of simplex/duplex operation. These include the sub-bands 406.1MHz – 410MHz, 410MHz – 430MHz and 450MHz – 470MHz. 

Estonia:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 38 



410-430 MHz (total) 33 



Split into(if possible) 410-420 MHz(ML) 33 



Split into(if possible) 420-430 MHz(FB) 30 



440-450 MHz (total) 83 



450-470 MHz (total) 59 



Split into(if possible) 450-460 MHz(ML) 59 



Split into(if possible) 460-470 MHz(FB) 59 

		406.1-410 MHz (total) 



410-430 MHz (total) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 



450-470 MHz (total) 1 



Split into(if possible) 450-460 MHz(ML) 1 



Split into(if possible) 460-470 MHz(FB) 1 





Luxembourg:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) Licences:2, UoU (units of use): 6 



410-430 MHz (total) Licences: 8 , UoU: 103 



Split into(if possible) 410-420 MHz(ML) Licences: 8 , UoU: 103 



Split into(if possible) 420-430 MHz(FB) Licences: 8 , UoU: 103 



440-450 MHz (total) Licences : 86, UoU 122 



450-470 MHz (total) Licences: 74, UoU: 314 



Split into(if possible) 450-460 MHz(ML) Licences: 74, UoU: 314 



Split into(if possible) 460-470 MHz(FB) Licences: 74, UoU: 314 

		406.1-410 MHz (total) 



410-430 MHz (total) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


T/R 25-08 is not fully applied through all the bands, mainly due to historical assignments/use. 

Czech Republic:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) The band 406.1–410MHz for simplex mobile networks, channel separation 25 kHz: 107x Individual Authorisations (IA). 



410-430 MHz (total) Total: In the band 410–430 MHz: 335 x IA. 



Split into(if possible) 410-420 MHz(ML) 1) The band 413–415/423–425 MHz for duplex mobile networks, channel separation 25 kHz, (413–415 MHz for MS: 31 x IA, 423–425 MHz for BS: 31 x IA). 2) The band 415–419.8/425–429.8 MHz for duplex mobile networks, channel separation 25 kHz, (415–419.8 MHz for MS: 22 x IA, 425–429.8 MHz for BS: 305 x IA). 3) (The band 430–430.45 MHz for remote control stations, used by industrial machines, operated on the basis of General Authorisation-licence exemption). 



Split into(if possible) 420-430 MHz(FB) Information is here above. 



440-450 MHz (total) 1) The band 442–442.4 MHz for simplex mobile networks, channel separation 25 kHz: 3 x IA. 2) The band 443.6–446 MHz for simplex mobile networks, channel separation 25 kHz,: 14 x IA. 3) The band 446–446.2 MHz for PMR446, operated on the basis of General Authorisation - licence exemption. 4) The band 446.2–447 MHz for simplex mobile networks, channel separation 25 kHz: 3 x IA. 5) The band 448–450 MHz for simplex mobile PMR/PAMR networks, channel separation 20 kHz: 255 x IA. 



450-470 MHz (total) Total: In the band 450–470 MHz: 352 x IA. 



Split into(if possible) 450-460 MHz(ML) 1) The band 450–451.3/460–461.3 MHz for duplex mobile PMR/PAMR networks, channel separation 20 kHz, (450–451.3 MHz - MS: 124 x IA, 460–461.3 MHz – BS: 88 x IA). 2) The band 455.74–457.38 MHz/465.74–467.38 MHz for duplex mobile networks, channel separation 20 kHz, (455.74–457.38 MHz – MS:15 x IA, 465.74–467.38 MHz – BS: 13 x IA). 3) The band 457.38–458.48/467.38–468.48 MHz for PMR/PAMR networks operated by railway transport, channel separation 25 kHz: 1 x IA. 4) The band 458.48–460/468.48–470 MHz for mobile PMR/PAMR, channel separation 12.5 kHz or 20 kHz or 25 kHz, (458.48–460 MHz - MS: 192 x IA, 468.48–470 MHz – BS: 163 x IA). 



Split into(if possible) 460-470 MHz(FB) Information is here above. 

		406.1-410 MHz (total) No. 



410-430 MHz (total) The band 410–413/420–423 MHz is designated for wideband digital technology (CDMA), width of radio channel >200 kHz: 1 x IA. This IA was issued on the basis of exclusive Right of Use in this band (block assignment). 



Split into(if possible) 410-420 MHz(ML) Information is here above. 



Split into(if possible) 420-430 MHz(FB) Information is here above. 



440-450 MHz (total) The band 442.4–443.6 MHz for simplex mobile wideband networks, channel separation 200 kHz, min. occupied band width =100 and max. 150 kHz: 1 x IA. 



450-470 MHz (total) The band 451.3–455.74/461.3–465.74 MHz for country wide mobile network, channel spacing >200 kHz: 1 x IA. This IA (for CDMA technology) was issued on the basis of exclusive Right of Use in this band (block assignment). 



Split into(if possible) 450-460 MHz(ML) Information is here above. 



Split into(if possible) 460-470 MHz(FB) Information is here above. 







Russian Federation:

Up to 10,000 licencees in all ranges. There are no broadband PMR/PAMR networks, except broadband CDMA cellular systems. The reply to this questionnaire has been prepared only for civil PMR/PAMR networks. PMR/PAMR networks within above frequency sub-bands use narrower sub-bands. The sub-bands within 400 MHz range are also used by stations of other services and information on that use is not provided in this reply. Approximate distribution of licences (permissions) within the sub-bands, taking into account that there are a number of sub-bands which cannot be used for PMR/PAMR, is following: • 406.1-410 MHz – 8-10% licencees; • 410-430 MHz: • 412-417/422-427 MHz - 45% • 420-422 MHz – 5% • 440-450 MHz – 20%; • 450-470 MHz: • 459-460/469-470 MHz – 1% • 453-457,4/463-467,4 MHz is used for CDMA450 cellular networks of several operators across the whole territory of the Russian Federation. The bands 450-453 MHz/460-463 MHz are used for public safety PMR. The information of licences in these bands is not provided in this reply. The broadband CDMA450 systems are implemented in the 400 MHz range but they operated as public cellular networks and not considered as PMR/PAMR. 

France:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) PMR limited to 406,1-408 MHz 1539 licences (October 2013) 



410-430 MHz (total) PMR limited to 414,5-420 MHz/424,5-430 MHz: 318 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) PMR limited to 444,5-447 MHz: 11785 



450-470 MHz (total) PMR limited to 453-460 MHz/463-470 MHz: 6144 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 0 



450-470 MHz (total) 0 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


Band 406,1 – 408 MHz and 444,5-447 MHz simplex operation 

United Kingdom:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) None 



410-430 MHz (total) Area Defined, 11 licences, 1.046875 MHz assigned;Tech Assigned, 1027 licences, 27.9125 MHz assigned 



Split into(if possible) 410-420 MHz(ML) 0 Area, defined licences; 3 Tech Assigned licences, 0.35 MHz assigned 



Split into(if possible) 420-430 MHz(FB) Area Defined, 11 licences, 1.046875 MHz assigned; Tech Assigned, 1026 licences, 27.5625 MHz assigned 



440-450 MHz (total) Area Defined, 11 licences, 1.18125 MHz assigned; Tech Assigned, 3319 licences, 75.0625 MHz assigned 



450-470 MHz (total) Area Defined, 64 licences; Tech Assigned, 12799 licences; Each channel is re-used around 20 times. 



Split into(if possible) 450-460 MHz(ML) Area Defined, 57 licences, 12.059375 MHz assigned; Tech Assigned, 9617 licences, 236.00625 MHz assigned 



Split into(if possible) 460-470 MHz(FB) Area Defined, 40 licences, 7.54375 MHz assigned; Tech Assigned, 7936 licences, 149.64375 MHz assigned 

		406.1-410 MHz (total) None 



410-430 MHz (total) None 



Split into(if possible) 410-420 MHz(ML) None 



Split into(if possible) 420-430 MHz(FB) None 



440-450 MHz (total) None 



450-470 MHz (total) None 



Split into(if possible) 450-460 MHz(ML) None 



Split into(if possible) 460-470 MHz(FB) None 





Remarks: 


Ofcom has provided both the number of licences and a sum of bandwidth used on the licences. Please note that for 420 – 430 MHz Ofcom uses this frequency range for mobile use (ML). 420 – 450 MHz only available in certain geographic areas – not national. Primary use is military. Ofcom has two licence products that utilise these frequency ranges, one based on frequency assignment by region (Area Defined (AD)) and one based on a site by site use (Technically Assigned (TA)). Ofcom does not store site details for Area Defined, instead the regions are recorded, i.e. England, UK, or a 100km map square covering London. Ofcom does not utilise frequencies greater than 25kHz in width but if required a licencee can obtain contiguous spectrum where they have a requirement of > 25 kHz. As of February 2014 no such system has been licenced. 

Belarus:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 600 (units 50) 



410-430 MHz (total) 430 



Split into(if possible) 410-420 MHz(ML) 300 (units 30) 



Split into(if possible) 420-430 MHz(FB) 130 (units 60) 



440-450 MHz (total) 1300 (units 2500) 



450-470 MHz (total) 3500 



Split into(if possible) 450-460 MHz(ML) 1900 (units 120) 



Split into(if possible) 460-470 MHz(FB) 1600 (units 140) 

		406.1-410 MHz (total) None 



410-430 MHz (total) None 



Split into(if possible) 410-420 MHz(ML) None 



Split into(if possible) 420-430 MHz(FB) None 



440-450 MHz (total) None 



450-470 MHz (total) None 



Split into(if possible) 450-460 MHz(ML) None 



Split into(if possible) 460-470 MHz(FB) None 







Poland:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 1 



410-430 MHz (total) 562 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 385 



450-470 MHz (total) 217 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 1 



Split into(if possible) 410-420 MHz(ML) 1 network (user equipment, 2x2,5 MHz spectrum in use) 



Split into(if possible) 420-430 MHz(FB) 1 network (683 base stations, 2x2,5 MHz spectrum in use) 



440-450 MHz (total) 0 



450-470 MHz (total) 1 



Split into(if possible) 450-460 MHz(ML) 1 network (user equipment, 2x4,5 MHz spectrum in use) 



Split into(if possible) 460-470 MHz(FB) 1 network (870 base stations, 2x4,5 MHz spectrum in use) 







Hungary:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) Non civil usage in the 406.1-410 MHz common band: 4 . 



410-430 MHz (total) In the non civil sub-band 410-417/420-427 MHz: 8 . In the civil sub-band 417-420/427-430 MHz: 96 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) In the non civil sub-band 440-442 MHz: 8 . In the civil sub-band 442-445/447-450 MHz: 405 . In the non civil sub-bands 445-446 MHz: 7; 446.1-447 MHz: 6 . 



450-470 MHz (total) The whole 450-460/460-470 MHz band is civil. In the PMR sub-band 457.38-460/467.38-470 MHz: 500 . 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) — 



410-430 MHz (total) — 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) — 



450-470 MHz (total) The whole 450-460/460-470 MHz band is civil. In the PAMR sub-band 450-457.38 /460-467.38 MHz: 1 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 




Bulgaria:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 45 licences (77 units) 



410-430 MHz (total) 25 licences (57 + 14(TETRA) units) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 59 licences (130 units) 



450-470 MHz (total) 36 licences (88 units) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 



410-430 MHz (total) 1 licence 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


ERC Recommendation T/R 25-08 is applied. 

Portugal:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) This spectrum is used by fixed service to support Link´s between repeaters for PAMR Networks. 



410-430 MHz (total) 02 Lic.(25 KHz) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 570 Lic (12,5 KHz) (simplex) 340 Lic (12,5 KHz) (duplex) 



450-470 MHz (total) 90 Lic (12,5 KHz) (simplex) 104 Lic (12,5 KHz) (duplex) 



Split into(if possible) 450-460 MHz(ML) 15 Lic (12,5 KHz) (simplex) 



Split into(if possible) 460-470 MHz(FB) 75 Lic (12,5 KHz) (simplex) 

		406.1-410 MHz (total) This spectrum is used by fixed service to support Link´s between repeaters for PAMR Networks. 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 0 



450-470 MHz (total) 0 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


In the Sub – Bands 440.00 MHz /450.00 MHz T/R 25-08 is not implemented 

Slovak Republic:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 71 licences / 1042 units 



410-430 MHz (total) 403 licences /1321 units 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 542 licences /1082 units 



450-470 MHz (total) 417 licences (20 kHz bandwidth) 



Split into(if possible) 450-460 MHz(ML) 417 licences (20 kHz bandwidth) 



Split into(if possible) 460-470 MHz(FB) 1391 transmitters 

		406.1-410 MHz (total) No licences. 



410-430 MHz (total) 92 licences 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 92 licences 



450-470 MHz (total) No licences 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


Frequency for railway transport in duplex frequency band 457.390 – 458.470 MHz/ 467.390 – 468.470 MHz with 25 kHz bandwidth. Frequency sub band 461,31 – 465,73 MHz/451,31 – 455,73 MHz is assigned for public cellular mobile network with 200 kHz, 1,25 MHz bandwidth (general licence for terminals). 

Bosnia Herzegovina:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 1 



410-430 MHz (total) 1 



Split into(if possible) 410-420 MHz(ML) - 



Split into(if possible) 420-430 MHz(FB) 1 



440-450 MHz (total) 36 



450-470 MHz (total) 27 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 2 



410-430 MHz (total) 



Split into(if possible) 410-420 MHz(ML) 410.20-412.70 MHz; 413.35-415.85 MHz 



Split into(if possible) 420-430 MHz(FB) 420.20-422.70 MHz; 423.35-425.85 MHz 



440-450 MHz (total) - 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Serbia:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) none 



410-430 MHz (total) none 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) See remarks 



450-470 MHz (total) See remarks 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) none 



410-430 MHz (total) none 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) none 



450-470 MHz (total) none 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


440-450 MHz (FB) paired with 450-460 MHz (ML): 107(FB/ML) + 165(Si) = 272 (758 units of use); 460-465 MHz (ML) paired with 465-470 MHz (FB): 132(FB/ML) + 197(Si)= 329 (922 units of use); According to the Serbian Frequency allocation plan ERC Recommendation T/R 25-08 will be implemented till 31.12.2020. 

Norway:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 549 licences 



410-430 MHz (total) 216 licences 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 172 licences 



450-470 MHz (total) 848 licences 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 



410-430 MHz (total) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


We have so far not isued any licences Wideband PMR/PAMR. 

Montenegro:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 0 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 10 (36 units, 25 kHz channel bandwidth) 



450-470 MHz (total) 28 (76 units, 25 kHz channel bandwidth) 



Split into(if possible) 450-460 MHz(ML) 6 (28 units, 25 kHz channel bandwidth) 



Split into(if possible) 460-470 MHz(FB) 22 (54 units, 25 kHz channel bandwidth) 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 2 (300 units, channel bandwidth is 1,25 MHz), 



Split into(if possible) 410-420 MHz(ML) 2 (300 units, channel bandwidth is 1,25 MHz), 



Split into(if possible) 420-430 MHz(FB) 2 (300 units, channel bandwidth is 1,25 MHz), 



440-450 MHz (total) 0 



450-470 MHz (total) 0 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


Montenegro implemented the ERC Recommendation T/R 25-08. Transition period from old channel arrangement to new channel arrangement (T/R 25-08) is in force. For old channel arrangement for duplex usage was in bands 460-465 MHz (FB) and 465-470 (ML). 

Sweden:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 127 licences 



410-430 MHz (total) 314 licences 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 1055 licences 



450-470 MHz (total) 280 licences 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 0 



450-470 MHz (total) 1 licence. Public Mobile Broadband, CDMA450 network. (462,5-467,5 / 452,5-457,5 MHz) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Netherlands:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 2 licences for simplex use (118 frequency x site x mobile combinations) 



410-430 MHz (total) 133 licences for simplex as well as duplex use (1787 frequency x site x mobile combinations) 



Split into(if possible) 410-420 MHz(ML) 51 (200 frequency x site x mobile combinations) 



Split into(if possible) 420-430 MHz(FB) 119 (1587 frequency x site x mobile combinations) 



440-450 MHz (total) 140 licences for simplex use (506 frequency x site x mobile combinations) 



450-470 MHz (total) 4861 licences for simplex as well as duplex use (16985 frequency x site x mobile combinations) 



Split into(if possible) 450-460 MHz(ML) 3221 (10449 frequency x site x mobile combinations) 



Split into(if possible) 460-470 MHz(FB) 2059 (6536 frequency x site x mobile combinations) 

		406.1-410 MHz (total) 0 



410-430 MHz (total) 0 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 0 



450-470 MHz (total) 1 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


The frequency range 406.1-410 MHz is only limited available for mobile use. This is because of use for radio astronomie in part of the Netherlands (Westerbork) and Germany (Effelsberg). This use is protected and therefore mobile use (with low power) is only possible in the southwest of the Netherlands. In the frequency ranges 410-430 MHz and 450-470 MHz we have a mix of simplex en duplex use. In the future (from 2015/2016) we will probably be planning only duplex use in those ranges. 

Lithuania:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) 9 licences, 11 units 



410-430 MHz (total) 86 licences, 9 units 



Split into(if possible) 410-420 MHz(ML) 86 licences (ML) 



Split into(if possible) 420-430 MHz(FB) 86 licences (FB) 



440-450 MHz (total) 361 licences, 444 units 



450-470 MHz (total) 29 licences, 47 units 



Split into(if possible) 450-460 MHz(ML) 29 licences (ML) 



Split into(if possible) 460-470 MHz(FB) 29 licences (FB) 

		406.1-410 MHz (total) 1 licence for 250 kHz band 



410-430 MHz (total) 1 licence for 250 kHz band 



Split into(if possible) 410-420 MHz(ML) 1 licence for 250 kHz band (ML) 



Split into(if possible) 420-430 MHz(FB) 1 licence for 250 kHz band (FB) 



440-450 MHz (total) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Germany:

		Narrowband PMR/PAMR licences with channel bandwidth up to 25 kHz (plus indication of units of use, if possible) 

		Wideband PMR/PAMR licences with channel bandwidth greater than 25 kHz (plus indication of units of use, if possible) 



		406.1-410 MHz (total) PPDR, 25 kHz DMO (TETRA) 



410-430 MHz (total) 332 licencees; 8019 transmitters; + 60 licencees (nationwide) 



Split into(if possible) 410-420 MHz(ML) No assignment procedures for Mobile terminals, therefore no information available 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 1240 licencees; 15305 transmitters 



450-470 MHz (total) 19472 licences; 317311 transmitters; + ca. 400 licencees (UIC railway communication) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 

		406.1-410 MHz (total) none 



410-430 MHz (total) None up to now. 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) None up to now. 



450-470 MHz (total) 2 licencees in the band 450-455,74 MHz/ 460-465,74 MHz; Net channel bandwith: 3 x 1,25 MHz; Gross channel bandwith: 3 x 1,5 MHz; 360 duplex channels/ transmitters 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


Licences can comprise a mixture of simplex and duplex channels. Mobile stations (ML) and base stations (FB) can appear on both parts of the splitting. 






Question 2: Indicate whether PMR/PAMR licences are network licences or as per individual transmitters

27 administrations issue network licences. 16 administrations issue individual transmitter licences (of which 6 countries provide only individual transmitter licences for PMR)

		Spain 

		PAMR/PMR licences are network licences 



		Greece

		PMR licences are network licences 



		Cyprus

		PMR network licences 



		Austria

		Depending on the case licences can be issued for both, networks as well as for individual transmitters 



		Slovenia

		PMR - licences mostly individual per transmitter; PAMR - licences per network 



		Switzerland

		most individual licences, some network licences 



		Latvia

		These are network permits (base station and/or mobile station in general). We issue also permits for individual transmitters except for terminals operating under the control of a network. 



		Denmark

		Individual licences 



		Croatia

		Network licences 



		Finland

		Network licences 



		Ireland

		PMR licences are issued on a “per PMR system” basis, with a charge for each item of equipment operating as part of that system. PAMR Licences are issued on a “per network” basis. Typical PAMR applications in Ireland include Community Repeaters and Third Party Business Radio. 



		Malta

		Each PMR user is issued with a single licence which authorises the use of individual transmitters. 



		Estonia

		Network licences 



		Luxembourg

		Network licences. 



		Czech Republic

		CTO does not issue network IA nor IA for individual transmitters. CTO issues IA for using of frequencies for two cases: 1) nationwide country usage of frequency, 2) territorial usage of frequency. 



		Russian Federation

		PMR/PAMR licences are network licences 



		France

		PMR/PAMR licences are network licences. 



		United Kingdom

		For PMR/PAMR a licence can have one or multiple transmitters as part of the licensing regime for Technically Assigned. For Area Defined assignments it is by region so no record of the number of transmitters used on the network. Licences are issued on a technology and use neutral basis . The Area Defined and Technically Assigned licence classes are tradable. 



		Belarus

		As per individual transmitters 



		Poland

		There are two types of licences: "general exclusive frequency licence" which specifies the frequency resources which remain at the disposal of the entity, to which the licence was granted and “radio licence” (“radio permission”) which is required in order to use radio equipment. In case of PMR one “radio licence” (permission) for one network is usually issued. In case of PAMR an operator has to obtain “general exclusive frequency licence” for a network and “radio licences” for each base station in the network. 



		Hungary

		Only PAMR and non civil PMR licences are network licences. 



		Bulgaria

		PMR/PAMR licences are network licences. 



		Portugal 

		PMR/PAMR licences are network licences 



		Slovak Republic

		PMR/PAMR licences are network licences under an individual authorisauthorisationauthorisation 



		Bosnia Herzegovina

		PMR/PAMR licences in BiH are issued per individual transmitters. 



		Serbia 

		PMR/PAMR licences are per individual transmitters 



		Norway

		Most licences are per individual transmitter, some are network licencens. 



		Montenegro 

		Both cases. 



		Sweden

		Can be networks with more than 100 base stations as well as single transmitter licences. 



		Netherlands 

		PMR/PAMR licences are network licences 



		Lithuania 

		PMR/PAMR licences are network licences 



		Germany

		Network and individual licences 












Question 3: Indicate the possible channel spacing for each frequency range / sub-frequency range. Remarks can also be added, if considered necessary. Please indicate whether certain frequency ranges are for digital and/or analogue PMR/PAMR usage (digital only, analogue only, both digital/analogue)

Question 3 confirms that the NB channel spacings of 12.5 kHz and 25 kHz are throughout Europe implemented. Not all administrations define also 6.25 kHz spacing (e.g. dPMR), some have still PMR frequencies with 20 kHz channel spacing (5). The WB PMR/PAMR frequency opportunities are limited (see question 1)

Spain :

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 12.5 kHz 



410-430 MHz (total) 12.5 kHz and 25 kHz 



Split into(if possible) 410-420 MHz(ML) 12.5 kHz and 25 kHz 



Split into(if possible) 420-430 MHz(FB) 12.5 kHz and 25 kHz 



440-450 MHz (total) 12.5 kHz and 25 kHz 



450-470 MHz (total) There are possible 12.5kHz, 25kHz and up to 5MHz in two limited sub bands (452.125-457.125MHz/462.125-467.125MHz) 



Split into(if possible) 450-460 MHz(ML) - 



Split into(if possible) 460-470 MHz(FB) - 







Greece:

407-410 MHz /417-420 MHz Duplex/Semiduplex/Simplex (both digital/ analogue) 6.25/12.5/25 kHz 410-411.75 MHz / 420-421.75 MHz Duplex /Semiduplex (both digital/ analogue) 6.25/12.5/25 kHz 411.75-415.75 MHz/ 421.75-425.75 MHz TETRA 415.75-417 MHz / 425.75-427 MHz Duplex/Semiduplex (both digital/ analogue) 6.25/12.5/25 kHz 427-430 MHz Simplex (both digital/ analogue) 6.25/12.5/25 kHz 450-451.5 MHz / 460-461.5 MHz Duplex (digital only) 12.5/25 kHz 453-460 MHz / 463-470 MHz Wideband digital 

Cyprus:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 12.5 kHz 



410-430 MHz (total) 12.5 kHz 



Split into(if possible) 410-420 MHz(ML) 12.5 kHz 



Split into(if possible) 420-430 MHz(FB) 12.5 kHz 



440-450 MHz (total) 12.5 kHz 



450-470 MHz (total) 12.5 kHz 



Split into(if possible) 450-460 MHz(ML) 12.5 kHz 



Split into(if possible) 460-470 MHz(FB) 12.5 kHz 







Austria:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 6.25 kHz; 12.5 kHz; 25 kHz 



410-430 MHz (total) 6.25 kHz; 12.5 kHz; 25 kHz 



Split into(if possible) 410-420 MHz(ML) 6.25 kHz; 12.5 kHz; 25 kHz 



Split into(if possible) 420-430 MHz(FB) 6.25 kHz; 12.5 kHz; 25 kHz 



440-450 MHz (total) 12.5 kHz 



450-470 MHz (total) 6.25 kHz; 12.5 kHz; 25 kHz 



Split into(if possible) 450-460 MHz(ML) 6.25 kHz; 12.5 kHz; 25 kHz 



Split into(if possible) 460-470 MHz(FB) 6.25 kHz; 12.5 kHz; 25 kHz 







Slovenia:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) - 



410-430 MHz (total) 25 kHz; analog 



Split into(if possible) 410-420 MHz(ML) 25 kHz; analog 



Split into(if possible) 420-430 MHz(FB) 25 kHz; analog 



440-450 MHz (total) 12.5 kHz and 25 kHz; analog and digital 



450-470 MHz (total) 12.5 kHz and 25 kHz; analog and digital 



Split into(if possible) 450-460 MHz(ML) - 



Split into(if possible) 460-470 MHz(FB) - 







Switzerland:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 6.25 kHz, 12.5 kHz 



410-430 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz 



Split into(if possible) 410-420 MHz(ML) 6.25 kHz, 12.5 kHz, 25 kHz 



Split into(if possible) 420-430 MHz(FB) 6.25 kHz, 12.5 kHz, 25 kHz 



440-450 MHz (total) 6.25 kHz, 12.5 kHz 



450-470 MHz (total) 6.25 kHz, 12.5 kHz 



Split into(if possible) 450-460 MHz(ML) 6.25 kHz, 12.5 kHz 



Split into(if possible) 460-470 MHz(FB) 6.25 kHz, 12.5 kHz 







Latvia:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 12.5 kHz; 25 kHz (both digital/analogue) 



410-430 MHz (total) 12.5 kHz; 25 kHz (both digital/analogue) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 12.5 kHz; 25 kHz (both digital/analogue) 



450-470 MHz (total) 12.5 kHz; 25 kHz; 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Remarks: 


457.5875-458.1125/467,5875-468.1125 MHz: 12.5 kHz; 25 kHz; 458.1125-460/468.1125- 470 MHz: 12.5 kHz; 25 kHz (digital). The 450-457.5 MHz / 460-467.5 MHz frequency band is allocated to IMT-2000 systems (nationwide CDMA2000 public mobile network). The 457.5125-458.1125/467,5125-468.1125 MHz frequency band is allocated to on-board communications.

Denmark:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz mixed analogue and digital. 



410-430 MHz (total) 25 kHz mixed analogue and digital. 



Split into(if possible) 410-420 MHz(ML) 25 kHz mixed analogue and digital. 



Split into(if possible) 420-430 MHz(FB) 25 kHz mixed analogue and digital. 



440-450 MHz (total) 25 kHz mixed analogue and digital. 



450-470 MHz (total) 25 kHz mixed analogue and digital. 



Split into(if possible) 450-460 MHz(ML) 25 kHz mixed analogue and digital. 



Split into(if possible) 460-470 MHz(FB) 25 kHz mixed analogue and digital. 







Croatia:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) not decided yet 



410-430 MHz (total) 12.5, 25, 50, 100, 150 kHz and 1.25 MHz 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 25 kHz 



450-470 MHz (total) 25 kHz 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Finland:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) Both digital/analogue. Channel widths 12.5 kHz, 25 kHz. 



410-430 MHz (total) see below 



Split into(if possible) 410-420 MHz(ML) Both digital/analogue. Channel widths 6.25 kHz, 12.5 kHz, 25 kHz. Digital only: 410.0125-410.8875 MHz and 419.55625-419.71875 MHz channel widths 6.25 kHz, 12.5 kHz. Digital only: 416.350-417.500 MHz channel widths from 6.25 kHz up to 200 kHz; 417.925-419.125 MHz channel widths from 25 kHz up to 200 kHz. 



Split into(if possible) 420-430 MHz(FB) Both digital/analogue. Channel widths 6.25 kHz, 12.5 kHz, 25 kHz. Digital only: 420.0125-420.8875 MHz and 429.55625-429.71875 MHz channel widths 6.25 kHz, 12.5 kHz. Digital only: 426.350-427.500 MHz channel widths from 6.25 kHz up to 200 kHz; 427.925-429.125 MHz channel widths from 25 kHz up to 200 kHz. 



440-450 MHz (total) Both digital/analogue. Channel widths 12.5 kHz, 25 kHz. Digital only: 446.100-446.200 MHz (PMR446) and 447.00625-447.29375 MHz channel widths 6.25 kHz, 12.5 kHz. 



450-470 MHz (total) see below 



Split into(if possible) 450-460 MHz(ML) Both digital/analogue. Channel widths mainly 25 kHz, 12.5 kHz in one sub-band. 



Split into(if possible) 460-470 MHz(FB) Both digital/analogue. Channel width 25 kHz. 





Remarks: 


Channel widths up to 200 kHz is allocated in some sub-bands but in practice there is no such use yet. 

Ireland:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz 



410-430 MHz (total) 12.5 kHz and 25 kHz 



Split into(if possible) 410-420 MHz(ML) For further information, please see "Remarks" in Q1 



Split into(if possible) 420-430 MHz(FB) For further information, please see "Remarks" in Q1 



440-450 MHz (total) 12.5 kHz and 6.25 kHz (for dPMR 446) 



450-470 MHz (total) 12.5 kHz and 25 kHz 



Split into(if possible) 450-460 MHz(ML) For further information, please see "Remarks" in Q1, and 'Remarks' below. 



Split into(if possible) 460-470 MHz(FB) For further information, please see "Remarks" in Q1, and 'Remarks' below. 





Remarks: 	


For the 450-470 MHz band, channel spacing is generally 12.5 kHz, although some legacy systems within this band also operate at 25 kHz channel spacing. Paging Permits have also been issued using 25 kHz channels. Of note, a PMR review for this spectrum is currently being conducted, with the potential to implement 6.5 kHz channels being considered as part of this review. 

Malta:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 12.5 kHz (digital/analogue) 



410-430 MHz (total) 



Split into(if possible) 410-420 MHz(ML) 12.5 kHz / 25 kHz (digital/analogue) 



Split into(if possible) 420-430 MHz(FB) 25 kHz (digital/analogue) 



440-450 MHz (total) 12.5 kHz (digital/analogue) 



450-470 MHz (total) 



Split into(if possible) 450-460 MHz(ML) 12.5 kHz / 25 kHz (digital/analogue) 



Split into(if possible) 460-470 MHz(FB) 12.5 kHz (digital/analogue) 







Estonia:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) both digital/analogue up to 12,5 kHz 



410-430 MHz (total) both digital/analogue up to 25 kHz 



Split into(if possible) 410-420 MHz(ML) both digital/analogue up to 25 kHz 



Split into(if possible) 420-430 MHz(FB) both digital/analogue up to 25 kHz 



440-450 MHz (total) both digital/analogue up to 25 kHz 



450-470 MHz (total) both digital/analogue up to 25 kHz (Up to 12,5 kHz in frequency range 458,1-459 / 468,1-469 MHz; 1,25 MHz in frequency range 453-457,475 / 463-467,475 MHz) 



Split into(if possible) 450-460 MHz(ML) both digital/analogue up to 25 kHz (Up to 12,5 kHz in frequency range 458,1-459 MHz; 1,25 MHz in frequency range 453-457,475 MHz) 



Split into(if possible) 460-470 MHz(FB) both digital/analogue up to 25 kHz (Up to 12,5 kHz in frequency range 468,1-469 MHz; 1,25 MHz in frequency range 463-467,475 MHz) 







Luxembourg:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz (analogue/digital) 



410-430 MHz (total) 12.5 kHz, 25 kHz (analogue/digital) 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz (analogue/digital) 



450-470 MHz (total) 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz (analogue/digital) 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Czech Republic:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 1) The band 406.1–410 MHz is designated for simplex mobile networks, channel separation 25 kHz, usage: both analogue/digital. 



410-430 MHz (total) 2) The bands 410–413/420–423 MHz are designated for public country wide mobile network with wideband digital technology, width of radio channel >200 kHz, usage: digital only. 



Split into(if possible) 410-420 MHz(ML) 3) The bands 413–415/423–425 MHz are designated for duplex mobile networks, channel separation 25 kHz. 4.1) The bands 415–419.8/425–429.8 MHz are for duplex mobile networks, channel separation 25 kHz, both analogue/digital. 4.2) The band 430–430.45 MHz is designated for SRD remote control stations, used by industrial machines, operated on the basis of General Authorisation, article 9, ref B (licence exemption).URL: http://www.ctu.eu/164/download/VOR/VO-R_10_04-2012-07_en.pdf 



Split into(if possible) 420-430 MHz(FB) Information is here above. 



440-450 MHz (total) 5) The band 442–442.4 MHz is designated for simplex mobile networks, channel separation 25 kHz, both analogue/digital. 6) The band 442.4–443.6 MHz is designated for simplex mobile wideband networks, channel separation 200 kHz, min. occupied band width is 100 kHz and max. 150 kHz, both digital/analogue. 7) The band 443.6–446 MHz is designated for simplex mobile networks, channel separation 25 kHz, both digital/analogue. 8) The band 446–446.2 MHz is designated for PMR446, the band 446–446.1 MHz for analogue devices with channel spacing 12.5 kHz, the band 446.1–446.2 MHz for digital devices with 6.25 kHz/12.5 kHz channel spacing. 9) The band 446.2–447 MHz is designated for simplex mobile networks, channel separation 25 kHz, both digital/analogue. 10) The band 448–450 MHz is designated for simplex mobile PMR/PAMR networks, channel separation 20 kHz, both digital/analogue. 11) On the frequencies 448.07 MHz and 448.17 MHz may be operated stations designated for non-voice transmission, bandwidth taken up for transmission is 14 kHz, (duty cycle is specified, radiated power limited), operated under General Authorisation (licence exemption) for the use of radio frequencies and for the operation of equipment jointly operated on predetermined radio frequencies in the 27 MHz to 450 MHz. URL: http://www.ctu.eu/164/download/VOR/VOR-16-08-2005-28-AN.pdf 12) On the frequencies 448.49 MHz, 448.57 MHz, 448.61 MHz, 449.77 MHz and 449.81 MHz, shall be operated as portable stations, bandwidth taken up for transmission is 14 kHz, (radiated power limited). operated under General Authorisation (licence exemption) for the use of radio frequencies and for the operation of equipment jointly operated on predetermined radio frequencies in the 27 MHz to 450 MHz. URL: http://www.ctu.eu/164/download/VOR/VOR-16-08-2005-28-AN.pdf 



450-470 MHz (total) 13) The bands 450–451.3/460–461.3 MHz are designated for duplex mobile PMR/PAMR networks, channel separation 20 kHz, both digital/analogue. 14) The bands 451.3–455.74/461.3–465.74 MHz are designated for country wide mobile network with wideband digital technology, channel spacing is greater than 200 kHz, digital only. 15) The bands 455.74–457.38 MHz/465.74–467.38 MHz are designated for duplex mobile networks, channel separation 20 kHz, both digital/analogue. 16) The bands 457.38–458.48/467.38–468.48 MHz are designated for PMR/PAMR networks operated by railway transport, channel separation 25 kHz, both digital/analogue. 17) The bands 458.48–460/468.48–470 MHz are designated for mobile PMR/PAMR networks, channel separation could be 12.5 kHz or 20 kHz or 25 kHz, (basic channel separation is 20 kHz), both digital/analogue. 



Split into(if possible) 450-460 MHz(ML) Information is here above. 



Split into(if possible) 460-470 MHz(FB) Information is here above. 







Russian Federation:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) Used by analog and digital devices with a bandwidth of 25 kHz and 12.5 kHz. 



410-430 MHz (total) Used by analog and digital devices with a bandwidth of 25 kHz and 12.5 kHz. 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Used by analog and digital devices with a bandwidth of 25 kHz and 12.5 kHz. 



450-470 MHz (total) Used by analog and digital devices with a bandwidth of 25 kHz and 12.5 kHz. 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







France:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz 



410-430 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz and up to 100 kHz 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz 



450-470 MHz (total) No channel bandwidth restriction 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







United Kingdom:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) Ofcom does not manage this spectrum 



410-430 MHz (total) 6.25 kHz, 12.5 kHz, 25kHz 



Split into(if possible) 410-420 MHz(ML) 6.25 kHz, 12.5 kHz, 25kHz 



Split into(if possible) 420-430 MHz(FB) 6.25 kHz, 12.5 kHz, 25kHz 



440-450 MHz (total) 6.25 kHz, 12.5 kHz, 25kHz 



450-470 MHz (total) 6.25 kHz, 12.5 kHz, 25kHz 



Split into(if possible) 450-460 MHz(ML) 6.25 kHz, 12.5 kHz, 25kHz 



Split into(if possible) 460-470 MHz(FB) 6.25 kHz, 12.5 kHz, 25kHz 





Remarks: 


420 – 450 MHz only available in certain geographic areas – not national. Primary use is military. 450-460 MHz (FB) (Not CEPT Channel Plan) 460-470 MHz (ML) (Not CEPT Channel Plan) 

Belarus:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 



410-430 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 



Split into(if possible) 410-420 MHz(ML) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 



Split into(if possible) 420-430 MHz(FB) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 



440-450 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 



450-470 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 



Split into(if possible) 450-460 MHz(ML) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 



Split into(if possible) 460-470 MHz(FB) 6.25 kHz, 12.5 kHz, 25 kHz digital/analogue 







Poland:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz (digital & analogue) 



410-430 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz (digital & analogue), 1.25 MHz (digital) 



Split into(if possible) 410-420 MHz(ML) 6.25 kHz, 12.5 kHz, 25 kHz (digital & analogue) 



Split into(if possible) 420-430 MHz(FB) 6.25 kHz, 12.5 kHz, 25 kHz (digital & analogue) 



440-450 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz (digital & analogue) 



450-470 MHz (total) 6.25 kHz, 12.5 kHz, 25 kHz (digital & analogue), 1.25 MHz (digital) 



Split into(if possible) 450-460 MHz(ML) 6.25 kHz, 12.5 kHz, 25 kHz (digital & analogue) 



Split into(if possible) 460-470 MHz(FB) 6.25 kHz, 12.5 kHz, 25 kHz (digital & analogue) 







Hungary:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) Non civil usage in the 406.1-410 MHz common-band: both digital/analogue (25 kHz). 



410-430 MHz (total) In the non civil sub-band 410-417/420-427 MHz: analogue only (12.5, 25 kHz). In the civil sub-band 417-420/427-430 MHz: digital only, (12.5, 25 kHz). 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) In the non civil sub-band 440-442 MHz: analogue only (12.5, 25 kHz). In the civil sub-band 442-445/447-450 MHz: analogue only (12.5 kHz). In the non civil sub-bands 445-446 MHz: analogue only (12.5, 25 kHz); 446.1-447 MHz: analogue only (12.5, 25 kHz). 



450-470 MHz (total) In the civil sub-band 450-457.38 /460-467.38 MHz: only digital PAMR with the possibility of providing public service (min 25 kHz). In the civil sub-band 457.38-460/467.38-470 MHz: analogue only (12.5, 25 kHz). 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Bulgaria:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) PMR - 12.5 kHz 



410-430 MHz (total) PMR - 12.5 kHz, TETRA - from 25 kHz to 200 kHz 



Split into(if possible) 410-420 MHz(ML) PMR - 12.5 kHz, TETRA and PAMR – from 25 kHz to 200 kHz 



Split into(if possible) 420-430 MHz(FB) PMR - 12.5 kHz, TETRA and PAMR – from 25 kHz to 200 kHz 



440-450 MHz (total) PMR - 12.5 kHz 



450-470 MHz (total) PMR - 12.5 kHz 



Split into(if possible) 450-460 MHz(ML) PMR - 12.5 kHz 



Split into(if possible) 460-470 MHz(FB) PMR - 12.5 kHz 







Portugal:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) This spectrum is assigned to fixed service 



410-430 MHz (total) 25 kHz Only Digital 



Split into(if possible) 410-420 MHz(ML) 25 kHz 



Split into(if possible) 420-430 MHz(FB) 25 kHz 



440-450 MHz (total) 12,5 kHz Analogue / Digital 



450-470 MHz (total) 12,5 kHz Analogue / Digital 



Split into(if possible) 450-460 MHz(ML) 12,5 kHz 



Split into(if possible) 460-470 MHz(FB) 12,5 kHz 





Slovak Republic:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz 



410-430 MHz (total) 12.5 kHz 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 12.5 kHz, 20 kHz 



450-470 MHz (total) 12.5 kHz, 20 kHz, 25 kHz 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Bosnia Herzegovina:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz 



410-430 MHz (total) 25 kHz (Mixed - Analogue / Digital); PAMR: 410.00-415.85/420.00-425.85 MHz 



Split into(if possible) 410-420 MHz(ML) 25 kHz (Mixed Analogue / Digital); PAMR: 410.00-415.85 MHz 



Split into(if possible) 420-430 MHz(FB) 25 kHz (Mixed - Analogue / Digital); PAMR: 420.00-425.85 MHz 



440-450 MHz (total) 12.5 kHz / 25 kHz (Mixed - Analogue / Digital) 



450-470 MHz (total) 12.5 kHz / 25 kHz (Mixed - Analogue / Digital) 



Split into(if possible) 450-460 MHz(ML) 12.5 kHz / 25 kHz (Mixed - Analogue / Digital) 



Split into(if possible) 460-470 MHz(FB) 12.5 kHz / 25 kHz (Mixed - Analogue / Digital) 







Serbia:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz 



410-430 MHz (total) 25 kHz 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 25 kHz 



450-470 MHz (total) 25 kHz 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Norway:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz, Analogue 



410-430 MHz (total) 25 kHz, 410-417 and 420-427 are for digital. 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 25 kHz, Analogue 



450-470 MHz (total) 25 kHz, Analogue 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 





Montenegro:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 25 kHz (analogue only) 



410-430 MHz (total) 1,25 MHz (digital only) 



Split into(if possible) 410-420 MHz(ML) 1,25 MHz (digital only) 



Split into(if possible) 420-430 MHz(FB) 1,25 MHz (digital only) 



440-450 MHz (total) 25 kHz (analogue only) 



450-470 MHz (total) 25 kHz (analogue only) 



Split into(if possible) 450-460 MHz(ML) 25 kHz (analogue only) 



Split into(if possible) 460-470 MHz(FB) 25 kHz (analogue only) 





Remarks: 


In band 410-430 MHz is CDMA digital technology in use. 

Sweden:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) Both digital/analogue. 6.25 kHz, 12.5 kHz, 25 kHz (25 kHz only TETRA). 



410-430 MHz (total) Both digital/analogue. 6.25 kHz, 12.5 kHz, 25 kHz (25 kHz only TETRA, i.e. digital TDMA). 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Both digital/analogue. 6.25 kHz, 12.5 kHz, 25 kHz. 



450-470 MHz (total) Both digital/analogue. 25 kHz PMR. 1 licence for CDMA450 network. (462,5-467,5 / 452,5-457,5 MHz). 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Netherlands:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) All channel spacing between 0 and 25 kHz are possible e.g. 6.25 , 12.5, 20 and 25 KHz. Both digital/analogue possible. 



410-430 MHz (total) All channel spacing between 0 and 25 kHz are possible e.g. 6.25 , 12.5, 20 and 25 KHz. Both digital/analogue possible. In the future 20 KHz will not be available anymore. 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) All channel spacing between 0 and 25 kHz are possible e.g. 6.25 , 12.5, 20 and 25 KHz (in practice: mainly 12,5 KHz and some 25 KHz for medical use). Both digital/analogue possible. In the future 20 KHz will not be available anymore. 



450-470 MHz (total) All channel spacing between 0 and 25 kHz are possible e.g. 6.25 , 12.5, 20 and 25 KHz. Both digital/analogue possible. In the future 20 KHz will not be available anymore. 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Lithuania:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) 12.5 kHz and 25 kHz 



410-430 MHz (total) 12.5 kHz and 25 kHz 



Split into(if possible) 410-420 MHz(ML) 12.5 kHz and 25 kHz 



Split into(if possible) 420-430 MHz(FB) 12.5 kHz and 25 kHz 



440-450 MHz (total) 12.5 kHz and 25 kHz 



450-470 MHz (total) 12.5 kHz and 25 kHz in 450-451.325/460-461,325 MHz sub-band 



Split into(if possible) 450-460 MHz(ML) 12.5 kHz and 25 kHz in 450-451.325 MHz sub-band 



Split into(if possible) 460-470 MHz(FB) 12.5 kHz and 25 kHz in 460-461,325 MHz sub-band 







Germany:

		Possible channel spacing/channel bandwidth (e.g. 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz, or more) 



		406.1-410 MHz (total) PPDR, 25 kHz DMO (TETRA) 



410-430 MHz (total) analogue and digital frequency use with channel bandwidths of 12.5 kHz, 20 kHz, 25 kHz and 50 kHz (new), duplex spacing of 5 and 10 MHz 



Split into(if possible) 410-420 MHz(ML) 



Split into(if possible) 420-430 MHz(FB) 



440-450 MHz (total) analogue and digital frequency use with channel bandwidths of 12.5 kHz, 20 kHz, 25 kHz duplex spacing of 5 MHz 



450-470 MHz (total) 450-455,74 MHz/ 460-465,74 MHz: digital wideband applications with channel bandwidths of 1,25 MHz, duplex spacing of 10 MHz; otherwise 6.25 kHz, 12.5 kHz, 20 kHz, 25 kHz 



Split into(if possible) 450-460 MHz(ML) 



Split into(if possible) 460-470 MHz(FB) 







Question 4: For the existing population of PMR/PAMR radios/licences which technology is in use, i.e. either analogue or digital? If digital, please indicate the technology to the extent possible (e.g. TETRA, TETRA TEDS, TETRAPOL, DMR, dPMR, other). If possible, please indicate the approximate percentage of analogue and digital usage. 

Many administrations could not precisely answer this question. It seems clear that digitization takes place slowly but steadily in the 400 MHz PMR/PAMR frequencies. The digital technologies with the most mentioning are DMR (17 times) and TETRA (16 times) and dPMR (7 times). Other mentioned technologies are TETRAPOL, CDMA, NXDN. 

		Spain 

		It is not possible to give this information 



		Greece

		The digital technology is mainly DMR. There is also one TETRA national licence. On average, the approximate percentage of digital usage is 10%. 



		Cyprus

		100% analogue technology in use 



		Austria

		Analogue and digital technology is in use; Majority of licencees use analogue modulation; Occupied bandwidth and class of modulation are part of the licence; Detailed information of used technology is not available. 



		Slovenia

		70% Analog and 30% Digital (DMR) 



		Switzerland

		both analogue and digital (TETRA, Tetrapol, DMR) 



		Latvia 

		Analogue technology is in use in most of the PMR/PAMR networks. The 450-457.5 MHz / 460-467.5 MHz frequency band is allocated to IMT-2000 systems (nationwide CDMA2000 public mobile network). 



		Denmark

		Mixed analog and digital. Information about the technology in use is not available. 



		Croatia

		95 percent of existing PMR licences are analogue. For digital technologies mostly DMR are used. We assigned 385-390/395-400 MHz for private TETRA networks. 



		Finland

		Analogue and digital (TETRA, DMR, dPMR). Approx. 98 % is analog and 2 % is digital. 



		Ireland

		For commercial business radio PMR applications, both analogue and digital technology (dPMR and DMR) are permitted for use. For Trunked Radio, both analogue and digital systems are permitted for use, although digital systems are only permitted for on-site trunking. Both analogue and digital systems are also permitted for PAMR applications. 



		Malta

		Analogue (81.5%) technology: EN 300 086, Digital (13.6%) technology: other, TETRA (4.9%) technology: ETSI EN 300-394-1, EN 303 035-1, EN 303 035-2 



		Estonia

		Analogue/digital. Technologically neutral 



		Luxembourg

		Analogue / TETRA / DMR (Digital licences: approximately 20 %) 



		Czech Republic

		Classification of use PMR/PAMR according to digital/analogue technology: 1) 406,1–410 MHz: 83% digital, 17% analogue, 2) 410–413/420–423 MHz: 100% digital, ( CDMA), 3) 413–415/423–425 MHz: 81% digital (TETRA), 19% analogue, 4) 415–419.8/425–429.8 MHz: (415–419.8 MHz: 98% digital (TETRA), 2% analogue, 425–429.8 MHz: 84% digital (TETRA), 16% analogue), 5) 442–442.4 MHz: 3% digital, 97% analogue, 6) 442.4–443.6 MHz: 100% analogue, 7) 443.6–446 MHz: 2% digital, 98% analogue, 8) 446–446.2 MHz: General Authorisation (licence exemption) for the use of radio frequencies and the operation of PMR 446 equipment, URL: http://www.ctu.eu/164/download/VOR/VOR-03-07-2007-13-AN.pdf 9) 446.2–447 MHz: 100% analog, 10) 448–450 MHz: 12% digital, 88% analogue, 11) 450–451.3/460–461.3 MHz: (450–451.3 MHz: 15% digital, 85% analogue, 460–461.3 MHz: 7% digital, 93% analogue), 12) 451.3–455.74/461.3–465.74 MHz: CDMA. Composite system with tree digital WB channels, 13) ) 455.74–457.38 MHz/465.74–467.38 MHz: (455.74–457.38 MHz: 100% analogue, 465.74–467.38 MHz : 100% analogue), 14) 457.38–458.48/467.38–468.48 MHz: (457.38–458.48 MHz: 100% analogue, 467.38–468.48 MHz: 100% analogue), 15) 458.48–460/468.48–470 MHz: ( 458.48–460 MHz: 46% digital, 54% analogue, 468.48–470 MHz : 41% digital, 59% analogue). 



		Russian Federation 

		Analog and digital. Digital (TETRA and DMR) - up to 10%. The digital APCO25 systems may also be used. 



		France

		both analogue and digital technologies (those listed above) are in use. analogue PMR 95%; digital PMR 5% 



		United Kingdom

		Ofcom caters for all available technologies within the civil bands available for licensing, these are: Analogue, MPT1327, DPMR, DMR, NXDN, TETRA. As part of the application process we ask whether the proposed system is analogue or digital, Ofcom does not ask what type of technology is in use but plans to do so as part of the licensing process 



		Belarus

		analogue and digital (TETRA, DMR) 



		Poland

		Information is not available because Polish PMR/PAMR licences do not specify technologies which should be used. 



		Hungary

		Analogue, TETRA, DMR, dPMR; In the band 450-457.38 /460-467.38 MHz any technology may be used (e.g. CDMA, LTE) with the stipulation that stations using the technology chosen must not cause interference into neighbouring networks. 



		Bulgaria

		Both technologies, analogue and digital, are in use. 



		Portugal

		95% analogue and 5% digital (TETRA, DMR and DPMR) 



		Slovak Republic

		analogue and digital ( TETRA, TETRAPOL, DMR) 



		Bosnia Herzegovina

		For the existing population of PMR/PAMR licences in BIH both, analogue and digital, technologies are in use. 



		Serbia

		Both analogue and digital(DMR) technologies are in use (97.5% analogue and 2.5% digital usage) 



		Norway

		Both analogue and digital technology is in use. Digital technology include TETRA,DMR, dPMR. The prosentage of analogue and digital usage is 6 % digital and 94 % analogue 



		Montenegro

		Band 406.1-460 MHz: Band occupation analogue/digital: 1.4 MHz / 3.75 MHz; 2.6% / 7% 



		Sweden

		Analogue and digital (TETRA, DMR). 



		Netherlands

		Both digital/analogue systems are possible. Licences are technical neutral. Therefore we can give no indication of the used technology or the approximate percentage of analogue and digital usage. 



		Lithuania

		TETRA and NEXEDGE in 410-420 MHz (ML) and 420-430 MHz (FB) frequency bands. In the rest part of spectrum – analogue technologies 



		Germany

		parts of 410-430 MHz: analogue 22%, MPT1327 (analogue PAMR); digital 78% TETRA/TETRAPOL , in future also TETRA TEDS, DMR Tier III; parts of 450-470 MHz: Analogue and digital. Technologies for digital: DMR, dPMR, others (For PMR for voice and data transmission DMR and dPMR account for about 6% of the total of existing licences. (Further differentiation is impossible due to the principle of technology neutrality which is applied in the licensing process) 












Question 5: For new PMR/PAMR radios/licences added in the last 12 months which technology is in use, i.e. either analogue or digital? If digital, please indicate the technology to the extent possible (e.g. TETRA, TETRA TEDS, TETRAPOL, DMR, dPMR, other). If possible, please indicate the approximate percentage of analogue and digital usage.

The situation varies from country to country. On one hand, there are countries with 100% analogue usage. On the other hand, there are countries with a high percentage of digital PMR. Possible reasons may need to be investigated (e.g. lack of opportunity or incentives for digital PMR in some countries?). 

		Spain 

		It is not possible to give this information 



		Greece

		Most of the licences added the last 12 months are analogue. The approximate percentage of digital usage is 10%. 



		Cyprus

		100% analogue technology in use 



		Austria

		See question 4 



		Slovenia

		Analog and Digital (DMR), 50% / 50% 



		Switzerland

		there's a trend towards DMR, but there are still some requests for analogue use (fifty/fifty) 



		Latvia 

		Approximately 80% analogue and 20% digital. 



		Denmark

		Mixed analog and digital. Information about the technology in use is not available as many licences are tehnology neutral. 



		Croatia

		40 percent of new licences use digital technologies, mostly DMR. 



		Finland

		Analogue and digital (TETRA, DMR, dPMR). Approx. 94 % of licences is analog and 6 % is digital. 



		Ireland

		For commercial PMR applications, both analogue and digital technology (DMR and dPMR) systems have been licenced in the past 12 months. At present, a percentage of analogue and digital usage cannot be provided, although ComReg would hope to have this information in the near future. 



		Malta

		Analogue (100%) 



		Estonia

		Analogue/digital. Technologically neutral 



		Luxembourg

		Analogue / TETRA / DMR 



		Czech Republic

		Proportion of issued or renewed Individual Authorisations (IAs) in the last 12 months is approximately in the same relation as in “Classification of use PMR/PAMR according to technology” given in Question 4. (In the Czech Republic TETRAPOL technology is used in the bands 380–385/390–395 MHz only). 



		Russian Federation 

		Analog and digital. Digital (TETRA and DMR) - 10-15%. 



		France

		analogue PMR 90%; digital PMR 10% 



		United Kingdom

		Ofcom does not track the penetration into markets of technologies as we have adopted a technology neutral approach. However, using the analogue/digital flag for Technically Assigned licences, for calendar year 2013 we have figures of 1692 for analogue and 759 for digital. Please note that where a customer migrates their radio equipment from analogue to digital in the majority of cases they do not inform Ofcom as there is no requirement for them to do so as the change in technology is not regarded as a licence variation. Industry estimates provided to Ofcom are that digital use will exceed analogue use by 2017. This is supported by the IMS market surveillance data. 



		Belarus

		analogue 70 % and digital 30 % (TETRA 10 %, DMR 20 %) 



		Poland

		Information is not available because Polish PMR/PAMR licences do not specify technologies which should be used. 



		Hungary

		Analogue, TETRA, DMR, dPMR. 



		Bulgaria

		: For new PMR/PAMR licences issued in the last 12 months the analogue technology is in use. 



		Portugal

		40% analogue and 60% digital (TETRA, DMR and DPMR) 



		Slovak Republic

		In the last 12 months were issued analogue licences only. 



		Bosnia Herzegovina

		For new of PMR/PAMR licences added in the last 12 months in BIH both, analogue and digital, technologies are in use. 



		Serbia

		Both analogue and digital(DMR) technologies are in use in the last 12 months (70% analogue and 30% digital usage) 



		Norway

		Both analogue and digital technology is in use. Digital technology include TETRA,DMR, dPMR. 



		Montenegro

		All new recent systems have been analogue 



		Sweden

		Approx. 40% analogue, 40 % DMR, 20% TETRA. 



		Netherlands

		Both digital/analogue systems are possible. Licences are technical neutral. Therefore we can give no indication of the used technology or the approximate percentage of analogue and digital usage. 



		Lithuania

		TETRA and NEXEDGE in 410-420 MHz (ML) and 420-430 MHz (FB) frequency bands. In the rest part of spectrum – analogue technologies mainly 



		Germany

		parts of 410-430 MHz: analogue: 15% (extensions or modifications, no new licencees); digital: 85%. TETRA, TETRAPOL; parts of 450-470 MHz: analogue: -4,1 % of all analogue licences, digital (DMR, dPMR): + 72% of all digital licences 












Question 6: Please indicate the change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. Responses should be made for each frequency band. 



14 countries report either a slight increase or bigger increase of the NB PMR/PAMR usage in the 400 MHz frequencies. 14 countries report stagnation/constant numbers of licences and overall usage. Some countries report a reduction. It may be a point for investigation in FM54 to find out possible reasons for increase or reductions.

Spain :

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Reduction 48% over the last 5 years of narrowband PMR/PAMR individual licences 



410-430 MHz (total) Reduction 43% over the last 5 years of narrowband PMR/PAMR individual licences 



Split(if possible) 410-420 MHz(ML) - 



Split(if possible) 420-430 MHz(FB) - 



440-450 MHz (total) Reduction 52% over the last 5 years of narrowband PMR/PAMR individual licences 



450-470 MHz (total) Reduction 38% over the last 5 years of narrowband PMR/PAMR individual licences 



Split(if possible) 450-460 MHz(ML) - 



Split(if possible) 460-470 MHz(FB) - 





Remarks: 


There are not any wideband PMR/PAMR individual licences in these bands 

Greece:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Stagnation 



410-430 MHz (total) Increase for digital 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Stagnation 



450-470 MHz (total) Stagnation 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Cyprus:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) 1 authorisation granted in 2013 



410-430 MHz (total) 1 authorisation granted in 2009, 2 authorisations granted in 2010, 3 authorisations granted in 2011, 1 authorisation granted in 2012 and 5 authorisations granted in 2013. 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 3 authorisations granted in 2009, 1 authorisation granted in 2010, 1 authorisation granted in 2011, 3 authorisations granted in 2012 and 3 authorisations granted in 2013. 



450-470 MHz (total) no authorisations granted in 2009, 1 authorisation granted in 2010, no authorisation granted in 2011, 1 authorisation granted in 2012 and 4 authorisations granted in 2013. 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Austria:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Licences a) 147 b)135 



410-430 MHz (total) Licences a) 191 b) 192 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Licences a) 1346 b) 1350 



450-470 MHz (total) Licences a) 230 b) 224 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 





Remarks: 


Only the number of licences of April 2014 (a) and January 2013 (b) are available. 

Slovenia:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) - 



410-430 MHz (total) stagnation 



Split(if possible) 410-420 MHz(ML) - 



Split(if possible) 420-430 MHz(FB) - 



440-450 MHz (total) stagnation 



450-470 MHz (total) reduction for 5% 



Split(if possible) 450-460 MHz(ML) - 



Split(if possible) 460-470 MHz(FB) - 







Switzerland:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) no change 



410-430 MHz (total) no change 



Split(if possible) 410-420 MHz(ML) no change 



Split(if possible) 420-430 MHz(FB) no change 



440-450 MHz (total) => DMR 



450-470 MHz (total) => DMR 



Split(if possible) 450-460 MHz(ML) => DMR 



Split(if possible) 460-470 MHz(FB) => DMR 







Latvia:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Narrowband: stagnation. Wideband: not issued. 



410-430 MHz (total) Narrowband: stagnation. Wideband: not issued. 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Narrowband: increase. Wideband: not issued. 



450-470 MHz (total) Narrowband: stagnation. 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 





Remarks: 


The 450-457.5 MHz / 460-467.5 MHz frequency band is allocated to IMT-2000 systems (nationwide CDMA2000 public mobile network). 

Denmark:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) 9 % decrease 



410-430 MHz (total) 17 % decrease 



Split(if possible) 410-420 MHz(ML) 1 % increase 



Split(if possible) 420-430 MHz(FB) 18 % decrease 



440-450 MHz (total) 2 % increase 



450-470 MHz (total) 11 % decrease 



Split(if possible) 450-460 MHz(ML) 5 % decrease 



Split(if possible) 460-470 MHz(FB) 5 % decrease 







Croatia:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) 0 



410-430 MHz (total) Expected increase in broadband PMR 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Slight increase 



450-470 MHz (total) Slight increase 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Finland:

The overall tendency of change is clearly increasing. It is not possible to provide the requested information for each frequency band or by different channel widths without major efforts. 

Ireland:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) n/a - please see answer to Q1. 



410-430 MHz (total) No significant change. 



Split(if possible) 410-420 MHz(ML) n/a 



Split(if possible) 420-430 MHz(FB) n/a 



440-450 MHz (total) This information is not available for Temporary Business Radio or PMR/dPMR 446. 



450-470 MHz (total) A drop from approximately 2000 licenced Units to 886 Units has been observed in this band for PMR Business Radio Systems, representing a drop of around 56%. No Significant change has been noted for PAMR systems. 



Split(if possible) 450-460 MHz(ML) See 'Remarks' to Q1 



Split(if possible) 460-470 MHz(FB) See 'Remarks' to Q1 





Remarks: 


The decrease in the number of commercial PMR licences in the 450 - 470 MHz band may in part be due to economic conditions coupled with the increased use of mobile telephony for commercial applications over the last 5 years. Further, many Emergency services have in the past 5 years migrated their Business Radio systems to TETRA operation, which may also account for a significant decrease in these figures also. 

Malta:

 Decrease in the number of licences in all bands. 

Estonia:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Increase ~10% 



410-430 MHz (total) Increase ~10% 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Increase ~10% 



450-470 MHz (total) Increase ~10% 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Luxembourg:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Stagnation 



410-430 MHz (total) Stagnation 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Stagnation 



450-470 MHz (total) Stagnation 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Czech Republic:

The Czech Telecommunication Office (CTU) did not officially observe statistical data on issued number of narrowband and wideband individual licences (i.e. IAs) in terms of increase/reduction/stagnation. However, the relation of issued wideband and narrowband IAs have not been changed significantly in favor of wideband in the last years. 

Russian Federation:

Increase of about 20 %. 

France:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Only narrowband PMR 



410-430 MHz (total) Only narrowband PMR 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Only narrowband PMR 



450-470 MHz (total) Only narrowband PMR 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







United Kingdom:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Not applicable, no PMR spectrum in this range 



410-430 MHz (total) Area Defined figure first then Technically Assigned (2013->2009): 9 / 999, 7 / 890, 2 / 760, 1 / 634, 1 / 539 



Split(if possible) 410-420 MHz(ML) Area Defined figure first then Technically Assigned (2013->2009): 0 / 3, 0 / 0, 0 / 0, 0 / 0, 0 / 0 



Split(if possible) 420-430 MHz(FB) Area Defined figure first then Technically Assigned (2013->2009): 9 / 996, 7 / 890, 2 / 760, 1 / 634, 1 / 539 



440-450 MHz (total) Area Defined figure first then Technically Assigned (2013->2009): 9 / 3237, 7 / 2958, 5 / 2676, 4 / 2396, 4 / 2142 



450-470 MHz (total) Area Defined figure first then Technically Assigned (2013->2009): 61 / 12414, 53 / 11089, 46 / 9836, 35 / 8723, 33 / 7905 



Split(if possible) 450-460 MHz(ML) Area Defined figure first then Technically Assigned (2013->2009): 54 / 9288, 48 / 5160, 42 / 7165, 33 / 6276, 31 / 5631 



Split(if possible) 460-470 MHz(FB) Area Defined figure first then Technically Assigned (2013->2009): 38 / 7780, 35 / 7100, 34 / 6384, 28 / 5713, 28 / 5191 







Belarus:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Increase 20 % 



410-430 MHz (total) Increase 50 % 



Split(if possible) 410-420 MHz(ML) Increase 50 % 



Split(if possible) 420-430 MHz(FB) Increase 50 % 



440-450 MHz (total) Increase 80 % 



450-470 MHz (total) stagnation 



Split(if possible) 450-460 MHz(ML) stagnation 



Split(if possible) 460-470 MHz(FB) stagnation 







Poland:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) tendency cannot be estimated since the band is mainly used for governmental purposes 



410-430 MHz (total) PMR: + 7%; PAMR: +620% 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) PRM: + 83%; PAMR: +72% 



450-470 MHz (total) PMR: -35% 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Hungary:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Non civil usage in the 406.1-410 MHz common-band: Increase, 100 % . 



410-430 MHz (total) In the non civil sub-band 410-417/420-427 MHz: Increase, 100 % . In the civil sub-band 417-420/427-430 MHz: Increase, 100 % (PMR), because this band has been used since 2008. 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) In the non civil sub-band 440-442 MHz: Increase, 14 % . In the civil sub-band 442-445/447-450 MHz: stagnation (PMR). In the non civil sub-bands 445-446 MHz: Increase, 133 %;446.1-447 MHz: Increase 20 % . 



450-470 MHz (total) In the civil sub-band 457.38-460/467.38-470 MHz MHz: stagnation (PMR). In the civil sub-band 450-457.38 /460-467.38 MHz: Increase, 100% (PAMR). A new licence has been won for 10 years. 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Bulgaria:

The demand trend remains constant. 

Portugal:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) No individual licences. This spectrum is assigned to fixed service. 



410-430 MHz (total) stagnation, over the last 5 years 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) increase, of 8% over the last 5 years 



450-470 MHz (total) reduction, of 5% over the last 5 years 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Slovak Republic:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Stagnation narrowband analogue 



410-430 MHz (total) Slight increase narrowband digital 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) 20% Increase narrowband analogue/digital 



450-470 MHz (total) Stagnation analogue narrowband 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Bosnia Herzegovina:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) stagnation 



410-430 MHz (total) increase (first licences issued) 



Split(if possible) 410-420 MHz(ML) increase (first licences issued) 



Split(if possible) 420-430 MHz(FB) increase (first licences issued) 



440-450 MHz (total) increase 20% 



450-470 MHz (total) increase 10% 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Serbia:

440-450 MHz (FB) paired with 450-460 MHz (ML): Overall number of narrowband PMR/PAMR individual licences over the last 5 years is nearly stagnant (±10%); 460-465 MHz (ML) paired with 465-470 MHz (FB): Overall number of narrowband PMR/PAMR individual licences over the last 5 years is nearly stagnant (±5%) 

Norway:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Over the last five years we see an increase in number of new licencelicence at approximately 55 %. 



410-430 MHz (total) Over the last five years we see an increase in number of new licencelicence at approximately 95 %. 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Over the last five years we see an increase in number of new licencelicence at approximately 35 %. 



450-470 MHz (total) Over the last five years we see an increase in number of new licencelicence at approximately 55 %. 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Montenegro:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) n.a. 



410-430 MHz (total) Possible increase for wideband PMR/PAMR. 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) In the band 440-460 MHz is tendency of small increase of narrowband PAMR/PMR. 



450-470 MHz (total) In the band 440-460 MHz is tendency of small increase of narrowband PAMR/PMR.g 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Sweden:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Approx. 5 % increase every year the last 5 years. 



410-430 MHz (total) Approx. 5 % increase every year the last 5 years. 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Stagnation. 



450-470 MHz (total) Approx. 5 % reduction every year the last 5 years. 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Netherlands:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Stagnation (almost no use) 



410-430 MHz (total) Stagnation 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) Stagnation 



450-470 MHz (total) Stagnation 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 







Lithuania:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) Stagnation 



410-430 MHz (total) Increase in 418.8-420/428.6-430 MHz sub-band while stagnation in the rest part of the band 



Split(if possible) 410-420 MHz(ML) Increase in 418.8-420 MHz sub-band while stagnation in the rest part of the band 



Split(if possible) 420-430 MHz(FB) Increase in 428.6-430 MHz sub-band while stagnation in the rest part of the band 



440-450 MHz (total) Increase 



450-470 MHz (total) Stagnation 



Split(if possible) 450-460 MHz(ML) Stagnation 



Split(if possible) 460-470 MHz(FB) Stagnation 







Germany:

		Change/tendency of change of the overall number of narrowband and wideband PMR/PAMR individual licences (increase/reduction/stagnation, estimate in %) over the last 5 years. 



		406.1-410 MHz (total) 



410-430 MHz (total) Number of licences: -2,4%, rising demand for wideband PAMR applications 



Split(if possible) 410-420 MHz(ML) 



Split(if possible) 420-430 MHz(FB) 



440-450 MHz (total) no broadband applications; Number of licences +45,7% 



450-470 MHz (total) Number of transmitters +26,5% (number of licences is -8,6% but this figure cannot be used as an estimate for the tendency of change due to a change of administrative systematics within the last 5 years) 



Split(if possible) 450-460 MHz(ML) 



Split(if possible) 460-470 MHz(FB) 












Question 7: Please indicate the demand trend, e.g. increase of digital PMR/PAMR, e.g. as a percentage of all new licences in the last year or increasing percentage over the last years. In addition, please indicate whether you see increasing demand for wideband/broadband PMR/PAMR applications. 



An increase of demand for digital PMR/PAMR has been reported by about half of the responding countries. Increasing/New demand for wideband/broadband PMR/PAMR has been reported by 5 countries (Denmark, France, Germany, Poland and Luxembourg), however without quantifying this demand. 



		Spain 

		There are not any wideband/broadband PMR/PAMR individual licences in these bands 



		Greece

		Most of the licences added the last 12 months are analogue. The approximate percentage of digital usage is 10%. There is no demand for wideband applications the last 12 months. 



		Cyprus

		Demand only for 100% analogue technology 



		Austria

		The demand trend for PMR/PAMR is digital; For wideband applications there is currently no increase in demand. 



		Slovenia

		increase of digital PMR for 30 % for new industrial applications 



		Switzerland

		50 % of the new requests for DMR the other 50% for analog devices 



		Latvia 

		Only a few new licences of digital PMR/PAMR over the last years but with tendency to increase. We do not issue licences for wideband/broadband PMR/PAMR applications in the 400 MHz PMR/PAMR frequencies and do not see increasing demand. 



		Denmark

		Small rise in demand for broadband PAMR applications. 



		Croatia

		There is significant increase in demand of digital PMR during last year compering to previous years. There is no much demand for wideband PMR. 



		Finland

		No aggregate percentage available, but there is clear trend of increase in demand of digital PMR/PAMR. 



		Ireland

		Although no exact figures numbers are available at present, ComReg currently permits the licensing of digital PMR systems alongside analogue PMR systems, within the main commercial PMR band (i.e., 450 - 470 MHz). This is also the case for Temporary Business Radio systems. However, although definite numbers are not currently available, there has been a notable increase in the number of licence applicationsfor dPMR/DMR systems in recent years. Of note, ComReg is currently conducting a Business Radio Review for the 450 -470 Mhz band, a part of which will take into account digital/analogue PMR licensing. After conclusion of this review, it is anticipated that a more accurate overview of digital/analogue use within this band will be available. To date, no significant demand for wideband/broadband PMR/PAMR has been noted. 



		Malta

		Demand Trend: During 2013 the Authority has issued 11 new PMR licences and cancelled 56 licences. These figures relate to all the PMR bands, i.e. both VHF and UHF. Therefore a decrease in the total number of PMR licences was registered. 



		Estonia

		~5% / no notable demand for wideband/broadband PMR/PAMR applications 



		Luxembourg

		Increase of digital PMR/PAMR requests(30%). Wideband (1.125 MHz) was requested but not possible (please see reply to Q11) 



		Czech Republic

		The Czech Telecommunication Office (CTU) did not officially observe statistical data on trends of digital PMR/PAMR. According to CTUs´ experience the demand for broadband PMR/PAMR networks was not recognized in the 400 MHz band. 



		Russian Federation 

		Increase of about 20 %. See questions before. 



		France

		At the end of 2012, ARCEP ran a public consultation on the future of PMR and on spectrum requirements in particular in the context of the evolution of networks for high data rate. This consultation was responded to by many very large industry players which triggered our attention. The consultation underlined the importance to have sufficient spectrum resources, in particular to satisfy future needs for broadband PMR : new uses of data transmissions, as for example the transmission of videos, the acquisition of data of industrial systems or means of transportation (trains, planes), the real time division(sharing) of files and the management of crisis situations. LTE technology is identified to satisfy their future needs for broadband PMR in additional frequency bands. The evolution of technologies is expected to follow the general evolution in the radio communication sector. In general, there is a trend toward mobile usage of services that require access to data high or very high speed, driven by increased use of services image and video applications to consume more bandwidth, such as video surveillance, real-time video, fast exchange of large files (including the exchange of medical information for remote intervention) and access to databases. The consultation underlined the fact that in France these bands are intensively used by analog or digital narrowband PMR networks, and thus reducing the immediate availability of deploying broadband PMR networks with bandwidths up to 5 MHz 



		United Kingdom

		The penetration of digital into the PMR/PAMR market place is difficult to quantify as Ofcom does not take detailed investigations into market research (for these classes of licence) but based on feedback from dealers and manufacturers the current split between analogue and digital is 60 /: 40 with the take up of digital leading to a prediction that digital will comprise the majority of the market by 2017, however, there will always be customers who prefer an analogue radio and there is also the question of frequency ranges such as 55 to 68 MHz or 177 to 191 MHz which are not supported by manufacturers in producing digital radios therefore it is predicted that radio use in these ranges will remain analogue. PMR use is increasing in the UK with equipment sales according to industry feedback to Ofcom said to be increasing on average 10% per annum. Figures below are for PMR against Maritime which is the closest sector in terms of the typical radio use, question the relevance of comparing PMR licence numbers to cellular or broadcasting. To illustrate this point please see figures below for live licences: (Customers/Licences): Fixed Links 336/31543; PMR 26392/49572; Maritime 1252/2007; Non Operational 351/634 



		Belarus

		increase of digital and analogue PMR/PAMR 



		Poland

		Statistics for digital PMR/PAMR cannot be given since information concerning type of communication (analog or digital) is not collected. The demand for wideband/broadband applications has grown in last years - currently there are two operators which operate in whole country and a few companies are interested in deploying new wideband networks (because of scarcity of spectrum resources licences cannot be issued for these new operators). 



		Hungary

		In general, demands have not been recorded. If there is frequency, licences are granted. If not, for instance, solution is sought in other frequency bands. See also the answers at Question 13. 



		Bulgaria

		The demand trend remains constant. 



		Portugal

		In the last year there are 60% of digital PMR/PAMR licences. Currently we don’t see evidence of demand for wideband/broadband PMR/PAMR applications. 



		Slovak Republic

		increase digital PMR 10%, we don’t see increasing demand for wideband/broadband PMR applications 



		Bosnia Herzegovina

		Up to 5% increase of PMR/PAMR licences per year. 



		Serbia

		There is increase of digital PMR/PAMR but there is no demand for wideband/broadband PMR/PAMR applications 



		Norway

		In 2012 25 % of all new licences was digital, and in 2013 40 % of all new licences was digital. No change in the demand for wideband/broadband PMR/PAMR applications 



		Montenegro

		Requests for authorisauthorisationauthorisation does not show an upward trend. 



		Sweden

		Approx. 5-10 % increase of digital licences. Limited demand for wideband/broadband PMR/PAMR applications. 



		Netherlands

		Licences are technology neutral. Therefore we can give no indication of the used technology (analogue/digital). There is no increasing demand for wideband/broadband PMR/PAMR applications. 



		Lithuania

		Increasing demand for digital PAMR in 410-420/420-430 MHz band is expected 



		Germany

		100% of all new networks are narrowband digital PAMR networks; +73% increase of digital licences within the last year. Parts of the industry indicate a future demand for broadband PMR for some particular applications. 










Question 8: Is there complementary licence information available or to be taken into account? E.g. a link to PMR/PAMR licensing information on your webpages or a master document describing PMR/PAMR spectrum opportunities in your country. 



The complementary licence information can be used (together with national contact information) to set up a PMR/PAMR information website on the ECC website (similar to other applications such as PMSE, satellite services etc.)



		Spain 

		It is not possible to link our webpages database from outside Spanish Administration to obtain these data 



		Greece

		All the necessary information is provided at Hellenic Telecommunications and Post Commission’s website (www.eett.gr) 



		Cyprus

		http://www.mcw.gov.cy/dec 



		Austria

		Further information is published at the Private Mobile Radio ordinance (only in German; see http://www.bmvit.gv.at/telekommunikation/recht/aut/verordnungen/bfv.html) 



		Slovenia

		http://www.akos-rs.si/frequencies 



		Switzerland

		There is some information on the OFCOM Website for all our customers available. e.g. Radio Interface Regulations, Info-Mail, application forms,market access of telecommunication equipment, non compliant equipment. All informations will be regularly updated 



		Latvia 

		No, there is not available such an information. 



		Denmark

		Yes. Radio interfaces describe the allowed use of the bands to which they apply. 



		Croatia

		No 



		Finland

		Yes: https://www.viestintavirasto.fi/en/spectrum/radiolicences/radionetworksfortradeandindustry.html 



		Ireland

		Weblink to the various licensing types available within Ireland, including Business Radio (PMR, dPMR, DMR), Community Repeaters, Mobile Radio Systems (including Trunked Radio), Paging, Temporary Business Radio, and Third Party Business Radio: http://www.comreg.ie/radio_spectrum/licence_types.541.874.rslicensing.html. 



		Malta

		No specific guidance document is available. 



		Estonia

		Estonian National Frequency Plan; Licences are publicly available at Register of Economic Activities 



		Luxembourg

		Please see our reply to Q14. 



		Czech Republic

		Complementary licence information is not available on public website of the Czech Telecommunication Office (CTU). The “master document” which includes conditions of the use of PMR/PAMR is available on web site CTU. It is Part No. PV-P/15/02.2009-4 of the Radio Spectrum Utilization Plan for the frequency band 380–470 MHz. URL: http://www.ctu.eu/164/download/Measures/General_Nature/RSUP/CZE_RSUP-P-15-02-2009-04_eng.pdf 



		Russian Federation 

		No 



		France

		http://www.arcep.fr/index.php?id=11723 ; http://www.anfr.fr/fr/autorisations-certificats/frequences-pmr-ou-temporaires.html 



		United Kingdom

		Wireless Telegraphy Act Register http://spectruminfo.ofcom.org.uk/spectrumInfo/licences 



		Belarus

		No 



		Poland

		none 



		Hungary

		Yes: http://nmhh.hu/cikk/264/Tajekoztato_az_URH_foldi_mozgoszolgalat_es_allandohelyu_szolgalat_allomasainak_engedelyezeserol 



		Bulgaria

		There are Technical requirements for operation of mobile radio service and land mobile networks and related equipment, which describe the operating conditions of these networks. The updated version of these documents are available only in Bulgarian and you can find them at the following links: http://www.crc.bg/files/_bg/Technicheski_iziskvania_podvijna_radioslujba.pdf (Technical requirements for operation of mobile radio service and related equipment) Public registers (available only in Bulgarian): http://crc.bg:8080/dpls/apex/f?p=923:1:1554936853162406:EXPAND,90 



		Portugal

		Yes. There is licence information available for PMR on ANACOM website. 



		Slovak Republic

		No 



		Bosnia Herzegovina

		http://spektar.rak.ba/en/Pocetna.aspx one can search entire NFTA including PMR/PAMR 



		Serbia

		Licence information can be found in the document “Guidelines with elements of technical solution depending on the nature of radiocommunication service” (http://ratel.rs/instructions_and_forms/radio_station.150.html) while information on availability of frequency bands for PMR/PAMR can be found on http://www.efis.dk/ 



		Norway

		PMR licensing information: http://eng.npt.no/technical/mobile-communication/private-mobile-radio/professional-mobile-radio-pmr 



		Montenegro

		n.a. 



		Sweden

		http://www.pts.se/upload/Ovrigt/Radio/Radiotillstand/Lmr-frekvenser-jan-2014.pdf 



		Netherlands

		On our website there is just some global information on licensing and PMR use. This contains no specifications on frequencies, bandwidth etc. We have a master document ‘the national frequency plan’ which describes the possible use per frequency range. The actual use is registered in ‘the national frequency register’. 



		Lithuania

		On our webpage for PAMR only 



		Germany

		http://www.bundesnetzagentur.de/cln_1411/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenzen/Firmennetze/Buendelfunk/buendelfunk-node.html; http://www.bundesnetzagentur.de/cln_1411/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenzen/OeffentlicheNetze/RegionaleNetze/Z_FrequenzenBereich450%C2%A0MHz.html?nn=268136; http://www.bundesnetzagentur.de/cln_1411/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenzen/Grundlagen/Verwaltungsvorschriften/verwaltungsvorschriften-node.html; and also: www.bundesnetzagentur.de -> search for „Betriebsfunk“ 












Question 9: Please describe the main technical attributes of “normal” PMR licences (such as typical coverage radius/area); local, regional/ nationwide use). (If necessary, divided by frequency range) 



Most administrations provide local, regional and nationwide PMR/PAMR authorisations (there are not so many administrations who do not issue national wide coverage, if so demanded). Local coverage definitions (possible radius) vary country-to-country. 



		Spain

		PMR licences in these bands are local and have a coverage radius less than 20 km 



		Greece

		There is one TETRA licence for nationwide use in this band. Almost 40% of the licences concern local use (up to 2 km from the base station) and the rest concern regional use. 



		Cyprus

		Two types of coverage, either regional (i.e. 30Km radius coverage) or pancyprian national coverage. 



		Austria

		Approximately 80 % local, 15 % regional, 5 % nationwide 



		Slovenia

		local and nationwide use 



		Switzerland

		all is possible, local, regional and nationwide use 



		Latvia 

		406-410 MHz: typical coverage radius 10-25 km around base station or local use. 410-430 MHz: nationwide use (PPDR). 440-450 MHz: typical coverage radius 5 km from the centre of transmitting area. 458,5875-458,1125/468,5875-468,1125 MHz: nationwide use (railway applications). 



		Denmark

		406.1-410 MHz: 25 kHz, fixed basestations or mobiles of up to 25 W or 5 W respectively. 410-430 MHZ: 25 kHz, fixed duplex operation, basestations and mobiles of up to 25 W or 5 W respectively technology neutral 440-450 MHz: 25 kHz, regional simplex operation, primarily mobiles of 5 W. 450-453 MHz and 460-463 MHz: 25 kHz, fixed duplex operation, basestations and mobiles of up to 25 W or 5 W respectively technology neutral. 



		Croatia

		Normal PMR licence considers network that uses 1 base station, several fixed stations and many mobile stations. Typical coverage radius is 25 km  



		Finland

		ML: 5 W…15 W, local use/nationwide use.; FB: 25 W, local use; FX: 2 W, local use. 



		Ireland

		Typical Coverage for PMR licences: UHF Local Area PMR: 15 – 20 km (Base Station ERP operating to a group of Mobile Stations 25W, Base Station ERP operating to a group of Portable Stations 10W, Mobile Station Max ERP = 10W, Portable Station ERP 5W). UHF On-site PMR. 1 – 2 km (Base Station ERP used for on-site communications = 2 – 5W, Mobile or Portable Station ERP operating to a Base Station used for on-siteCommunications = 1-2W) 



		Malta

		Due to the size of Malta PMR licences are not limited to be used at a particular area / region. 



		Estonia

		Local, regional, nationwide use- all are represented. (Tecnical data for base station normally: 25 W, 3 dBd, 25-50 m height, ND, V) 



		Luxembourg

		Typical normal PMR: Local coverage, < 10 km coverage radius 



		Czech Republic

		The bands 410-413/420–423 MHz and 451.3–455.74/461.3–465.74 MHz are designated for operation of countrywide mobile networks of electronic communications (on the basis of exclusive rights of use, block assignment) using wideband digital technology. The other described bands are used for the operation of local or regional networks. Typical radius coverage depends mainly on propagation conditions. In rural areas is not exceptional cell coverage of tens of square kilometres, typically 10-25 km2, in urban areas the coverage descends to a few kilometres, typically from 1 to 5 km2. 



		Russian Federation 

		Depending on network purpose various restrictions of the use of frequencies can be specified, for example: On the territory of 30 km radius from the point with specific coordinates; the city or enterprise; On the territory of the federal subject. 



		France

		Wide area, encompassing systems with a range of more than 1 km to regional or national coverage On-site (single, two and/or multi-frequency systems) systems for voice, voice and data or data only. 



		United Kingdom

		For Area Defined the technical conditions consist of the frequency and regions licenced, for example the region can be a 100km map square, region such as England or it can be UK wide. For Technically Assigned Ofcom requires location details such as address and location, antenna details such as type, effective radiated power, height and if applicable azimuth, gain and tilt. Spectrum use details include frequency range from which a channel is to be selected, frequency width, mobile effective radiated power, CTCSS/DCS tones or channel access code depending on whether the system is analogue or digital. 



		Belarus

		typical coverage radius – 10-15 км, local use 



		Poland

		typical PMR: regional use, coverage radius - 406.1-410MHz: 10 km (median), 10 km (average); 410-430MHz: 10 km (median), 11.3 km (average); 440-450MHz: 5 km (median), 6.8 km(average); 450-470MHz: 10 km (median), 11.6 km(average); typical PAMR: two nationwide networks, 410-430 MHz: more than 95% coverage of the Polish territory, typical base station's coverage radius 8 km (median), 11,8 (average); 45-470 MHz: more than 87% territory coverage, typical base station's coverage radius: 20 km (median); 20 km (average) 



		Hungary

		In general the usage is two-frequency simplex and local or regional. The average coverage radius is about 15-20 km. In the civil 442-445/447-450 MHz sub-band majority of the systems are P-P and P-MP with 5-20 km links. In the UIC sub-band not only railway but also other PMR systems have been operated. In the 450-457.38 /460-467.38 MHz sub-band a new nationwide tender has been issued and probably CDMA technology will be used (anyway, the regulation is technologically neutral). 



		Bulgaria

		The main technical attributes of “normal” PMR licences are: coverage of 1 km, 10 km, 25 km radius and national coverage; local and nationwide licences; maximum output power (erp) – up to 10W; coordinates and location information for base stations. 



		Portugal

		Coverage radius: 15 Km and 30 Km; Area: regional and nationwide. 



		Slovak Republic

		frequency, designation of emission, power, code of antenna, location 



		Bosnia Herzegovina

		Main technical attributes of “normal” PMR licences are: Coverage radius/area: Municipality, Use: Local, Output power (W): 25W for FB/FL and 5W for ML, Bandwidth: 12.5 / 25 kHz, Manufacturer and model of Equipment: Motorola GR 500 for FB, Motorola GP 340 for ML 



		Serbia

		Typical coverage radius of 30km, local use, effective radiated power of 10W 



		Norway

		No typical coverage radius/area. Coverage depending on terrain. Most local, some regional and some nationwide. 



		Montenegro

		In band 440-460 MHz are typically local use (one or two municipality). In band 410-430 MHz (CDMA PAMR) is for nationwide use e.g. approval on an exclusive basis. 



		Sweden

		Typical coverage area approx. 5 km but also several licences have larger areas up to 40 km. Mainly local licences but in some cases also regional/ nationwide use. 



		Netherlands

		Coverage area (local, regional or nationwide), nature of use, antenna height, frequencies, power. 



		Lithuania

		Coverage area (municipality(ies) or nationwide), location of stationary station, antenna high, e.r.p, bandwidth, terms of usage 



		Germany

		PAMR-Frequencies are only licenced on a local or regional basis but there is no nationwide usage. 












Question 10: Please indicate the main market sectors (as a rough %, e.g. how many PMR/PAMR licences are in the transportation field, industrial field or other market sectors) 



The industrial sector, transportation sector (including airports and railways) and governmental sector (blue light forces, but also e.g. embassies) are the most important market sectors in general in Europe. Other mentioned sectors are the energy/utilities sector (smart metering/smart grids), hotels/tourism sector, financial sector, and agriculture and forestry sector, retail sector.



		Spain 

		Industrial sector (31%), Administration (27%), Security sector (11%) and Transport sector (8%) 



		Greece

		Almost 30% of the PMR licences are related to transportation activities. Almost 10% concern public networks. 



		Cyprus

		75% government use (e.g. defence, police, health, local authorities), 7% tourism services/hotel industry, 5% port/airport services and 13% Other (e.g. telecom operators, embassies, UN) 



		Austria

		railways: 30 %; energy-services: 20 %; safety-services (police, fire-brigades, rescue-services): 10 % industry: 15 % private: 25 % 



		Slovenia

		mostly industrial field 



		Switzerland

		a.) non productive services e.g. financial, transportation public and private, governement b.) chemical industry food industry and others c.) agriculture and forestry 



		Latvia 

		Railways: 25; Public security services: 35; industrial 15; Other: 25. 



		Denmark

		Information not available 



		Croatia

		There are 60 percent of licences in industrial field and 20 percent in transportation field. 



		Finland

		Transportation, industrial and other: 70 %; Utilities (e.g. electricity works, waterworks): 30 %. 



		Ireland

		Security - 24%, Taxi Services - 13.5%, Hospital/Emergency/Health Services - 5.5 % ,Construction - 3 %, Agricultrural - 1.5 %, Aviation Industry - 1.5 %, Courier/Delivery services - 1.5 %, Other (General Industrial, local businesses, miscellaneous) - 47.5% 



		Malta

		Transportation: 21%, Health: 20%, Security: 11.5% Accommodation: 9.8%, others: 37.7% 



		Estonia

		No info 



		Luxembourg

		Transport: 8 %, Industry: 30 % , public services: 13 %, others: 49 % 



		Czech Republic

		CTU did not officially observe statistical data on market sectors connected with the PMR/PAMR applications. 



		Russian Federation 

		Industrial sector - about 80%, others - 20%. 



		France

		security field (no PPDR) 27¨% administration field 10% industrial field 12% These % correspond to PMR/PAMR licences and not to frequency attributions 



		United Kingdom

		Difficult to answer as Ofcom does not store industry sector codes as part of the licence, however, the main industries include, transport (rail, bus, tram, tube), utilities, water industry, retail, security, farming, manufacturing. 



		Belarus

		Production, transport and distribution of energy (electricity, gas, water) – 60 %, Other private multiple-use networks – 30 %, industrial field – 10 %. 



		Poland

		information concerning market sector are not collected 



		Hungary

		We have no data about that. 



		Bulgaria

		The main market sectors are: security (approximately 40 %), transportation (approximately 40 %), and industrial (approximately 20 %). 



		Portugal

		10% Transportation, 45% Industrial, 40% Security and Surveillance, 5% Others 



		Slovak Republic

		30% Industry, 25% transportation sector, 25% production transport and distribution of energy, other sectors e.g. public security etc. 



		Bosnia Herzegovina

		Production, transport and distribution of energy (electricity, gas, water) 57%, airport services 9%, PPDR 4.5%, rescue services 5.5%, industrial 5%, taxi 4%, diplomatic, railways, public transport 



		Serbia

		35.3% industrial companies, 26.5% public transportation companies (taxi), 22% production, transport and distribution of electricity, 9.2% railway company, 7% security companies 



		Norway

		25% transportation, 25% industry, 25% offshore oil industry, 25% other market sectors 



		Montenegro

		Industry 10%, transportation 75%, telecommunication 7%, security company 4% and other 4% 



		Sweden

		Approx. 25% transportation, 50% Industrial field and 25% other. 



		Netherlands

		We can give no indication 



		Lithuania

		No information available 



		Germany

		For PAMR: industry 30%, transport companies 25%, Public operators 30%, airports / docks 10%, other 5%; For analogue PMR (for voice communication): industrial field and public transportation 30%, taxis/rental cars 3,53%, road maintenance 2,18% 












Question 10: Do you experience usage congestion situations in e.g. metropolitan areas in your country, where you find it difficult to provide additional PMR/PAMR licences in the 400 MHz frequencies? Which frequency management solutions do you foresee or apply in such situations? 



A considerable number of administrations (12) report congestion situations in mostly metropolitan areas in the 400 MHz PMR/PAMR frequencies. Outside the major cities, problems do also exist in border areas (due to cross-border coordination?).

These congestion situations make it also difficult to get frequencies for wideband/broadband PMR/PAMR in the 400 MHz range.

Outside the major metropolitan areas and some border areas, there are no reports about congestion situations. Many administrations (21) reported no problems with congestion situations at all. 



		Spain

		We assign shared frequencies/channels in these PMR/PAMR licences 



		Greece

		For the moment, no usage congestion is noticed. 



		Cyprus

		No. 



		Austria

		Reduction of channel-spacing and occupied bandwidth; Usage of same frequencies for different users on a shared basis. 



		Slovenia

		no problem 



		Switzerland

		There are some problems in big cities beside national border, e.g. Genava and Basel. We try to fulfil all needs. 



		Latvia 

		No. 



		Denmark

		450-470 MHz is congested in the Copenhagen area. Switching to 12.5 kHz channels would improve this. Referring new applicants to 410-430 MHz could also be a solution. 



		Croatia

		Still there is no any congestion situation in our country, even not in the capital city. 



		Finland

		In the Helsinki metropolitan area the 400 MHz frequency range is congested. One solution is to try to use as narrow channel widths and low radiated power as possible in order to use the spectrum efficiently. 



		Ireland

		Usage congestion is currently not problematic in Ireland where PMR/PAMR systems are concerned . 



		Malta

		No. 



		Estonia

		There is a demand for Du channels in frequency range 450-470 MHz in capital city ehere we have difficulties finding new channels 



		Luxembourg

		Up to now no congestion for narrowband applications (<= 25 kHz). Assignments for wideband applications are difficult or even impossible throughout the country. This is partly due to border coordination agreements and the respective organisation of preferential frequency blocks. 



		Czech Republic

		CTU has no information on “congestion situations” in networks of electronic communications. CTU has no problem with issue additional PMR/PAMR licences in the “400 MHz band”. 



		Russian Federation 

		Yes, we experience. Change of the basic network parameters such as decrease of network energetic parameters, restrictions on territory of use, transition to other frequency sub-bands (within 400 MHz band) and to other bands (e.g. 160 MHz). 



		France

		the frequency bands 410-430 MHz and 450-470 MHz are intensively used by analog or digital narrowband PMR networks (cf. answer of France to “FM49 questionnaire to CEPT administrations on the European availability of the 400 MHz range for broadband PPDR LTE networks”). Closed from congestion situations in metropolitan areas and in border area 



		United Kingdom

		Most spectrum is assigned in UHF in major conurbations, also in the range 165 – 173 MHz. Between 55 and 165 MHz there is available spectrum in conurbations. The lack of available UHF spectrum precludes Ofcom offering dedicated TETRA spectrum as the traditional channel width has been 12.5 kHz. The primary user of 420 to 450 MHz is Military, however there are certain geographic areas available for civil through agreement. 



		Belarus

		No 



		Poland

		Currently available resources are not sufficient to issue new licences for wideband countrywide PAMR networks. No solution has been found yet. There is no congestion in area of local and regional narrowband networks. 



		Hungary

		Yes: There is frequency congestion: in and around the capital Budapest, in some border areas such as AUT-SVK-HUN. Frequencies can be assigned after some negotiations, or by imposing limits on radiation parameters or by choosing frequencies in the lower frequency bands (e.g. 160 MHz). 



		Bulgaria

		So far we have not experienced congestion situations to provide additional licences in the 400 MHz. 



		Portugal

		We don’t experience situations of usage congestion. For usage congestion situations we foresee the use of CTCSS and temporization. 



		Slovak Republic

		No 



		Bosnia Herzegovina

		No, in BiH we do not experience usage congestion situations and we have no difficulties to provide additional PMR/PAMR licences in the 400 MHz frequencies. 



		Serbia

		There is higher demand in metropolitan areas but still no congestion 



		Norway

		Some difficulties in metropolitan areas such as Oslo. Still manageable, but in the future it might be necessary to reduce channel spacing in some band. 



		Montenegro

		No, we have not this kind of experience. 



		Sweden

		In some cases sharing has been used to a large extent. Most problematic area is border towards Denmark. 



		Netherlands

		We experience usage congestion in metropolitan areas. We try to solve this by shared use and only allowing small band (<25 kHz) systems. 



		Lithuania

		No 



		Germany

		Ensuring an efficient and interference-free frequency use must be given under the Telecommunications Act to obtain a right of a frequency licence. On the basis of the law regulations and administrative provisions have been established to meet this demand. To this end, conditions were developed, which can be deduced (see link above) from the trunked radio administrative regulation. Usage congestion situations appear particularly in Berlin and Hamburg. These situations are tackled by tailored individual solutions enabled by flexibilized frequency assignment procedures. 












Question 11: What is the typical PMR/PAMR licence duration? 



With some simplification, where the licence duration can be between 1 to 5 years, licence durations vary from 1 day to 15 years. Most administrations provide normally (standard) licences for either 1 year (6), 5 years (13), 10 years (10) or even 15 years (2).

		Spain 

		The initial PMR/PAMR licence duration is five years, but it is possible to renew for similar periods 



		Greece

		Typical licence duration is 10 years. 



		Cyprus

		All authorisations end on 31/12 every year with the right of renewal. 



		Austria

		10 years for licences since 1997; without any limitation in time before 1997 



		Slovenia

		10 years 



		Switzerland

		The vailidity of the licence is limited to the end of the calendar year. If the holder does not revoke the licence before the end of the term, the licence is automatically extended for another calendar year. 



		Latvia 

		4-5 years. 



		Denmark

		15 years, automatically renewed upon on time payment. 



		Croatia

		10 years 



		Finland

		A typical licence is valid for 5 years but will be renewed automatically. 



		Ireland

		Annually renewable licences. For the Third Party Business Radio Licensing scheme, which has not licenced since 2011, licence durations of a maximum period 5 years were granted, after which they will expire. 



		Malta

		1 Year, renewable annually. 



		Estonia

		All frequency licences in Estonia valid 1 year (licence is extendable) 



		Luxembourg

		10 years. 



		Czech Republic

		The typical licence duration is 5 years. 



		Russian Federation 

		10 years 



		France

		5 years 



		United Kingdom

		Technically Assigned and Area Defined are considered to be issued in perpetuity providing they are renewed on an annual basis although licencees can also ask for a fixed term licence which can have a duration of 1 to 364 days. Ofcom has a policy of giving 5 years notice if licences are to be withdrawn. 



		Belarus

		2-5 years 



		Poland

		10 years 



		Hungary

		In the civil frequency bands: PMR: in general 5 years, PAMR: a licence has been granted for 5 years in the 450-457.38 /460-467.38 MHz sub-band. In the non civil frequency bands: PMR: in general 10 years. 



		Bulgaria

		The typical licence duration is 15 years. After this period expires the licence could be extended. 



		Portugal

		Five Years 



		Slovak Republic

		5 years 



		Bosnia Herzegovina

		Duration of typical PMR/PAMR licence duration is 5 years. 



		Serbia

		PMR/PAMR licence duration is 10 years 



		Norway

		A typical PMR/PAMR licence has no expire date. For licences for exclusive channels the licence is valid for typical 10 to 15 years. 



		Montenegro

		In line with Law on Electronic communications typical duration PMR/PAMR licence is 5 years. 



		Sweden

		Normally 5-10 years duration and then automatic renewal for up to 5 years each time. 



		Netherlands

		The typical licence duration is 5 years. After 5 years the licence will be automatically renewed. 



		Lithuania

		Up to 10 years 



		Germany

		PAMR: 31.12.2025; PMR: Since 2004 the typical licence duration is 10 years, before 2004 licences were usually unlimited. 












Question 12: Do you have any plans for providing spectrum in 400 MHz range for wideband (or even broadband) PMR/PAMR (e.g. dedicated sub-bands for narrowband PMR/PAMR and wideband/broadband PMR/PAMR)? 



The situation differs greatly from country-to-country. For both the 410-430 MHz band and the 450-470 MHz band, opportunities for wideband/broadband PMR/PAMR exist in more than 10 countries respectively. Some countries indicate current investigations to find new opportunities for wideband/broadband PMR/PAMR or PPDR. Some other countries find it difficult to accommodate wideband/broadband PMR/PAMR in the 400 MHz frequency band. Some countries see no WB/BB demand.

		Spain 

		Yes, we have planned to assign a duplex band into 450-470MHz to wideband/broadband PMR/PAMR 



		Greece

		The zones 450-451.5 MHz / 460-461.5 MHz and 453-460 MHz / 463-470 MHz are allocated to narrowband and broadband PMR. There is no plan for future zone allocations. 



		Cyprus

		Yes. We are ready to grant such authorisations when we receive applications. However there is no market demand for wideband/broadband PMR/PAMR. 



		Austria

		Yes, the frequency-range 451.300 – 455.740 MHz/ 461,300 – 465.740 MHz has been licenced for wideband usage by a tendering process last year (08/2013). 



		Slovenia

		we have plan for wideband/broadband PMR/PAMR on band 410 - 430 MHz 



		Switzerland

		not foreseen at the moment, all bands are crowded with narrowband Systems. 



		Latvia 

		Not for the time being. 



		Denmark

		A licence of about 2x3.6 MHz in the frequency band 410-430 MHz and a licence of about 2x3.3 MHz in the frequency band 450-470 MHz have already been issued. 



		Croatia

		We have already allocated 410-430 MHz range for wideband PMR. 



		Finland

		There are already sub-bands for wideband PMR (channel widths up to 200 kHz) as stated in the Question 3. At the moment there are no plans to open more frequency bands for wideband PMR. 



		Ireland

		No plans at present. 



		Malta

		No plans are currently in place to make the 400MHz band available for other usage. 



		Estonia

		Future of frequency band 410-430 MHz is under consideration 



		Luxembourg

		Please see our reply to Q 11. 



		Czech Republic

		CTU allows deployment of wideband technology in relevant sub-bands of “400 MHz band”, see please, the articles 5 and 6 of the Part No. PV-P/15/02.2009-4 of the Radio Spectrum Utilization Plan for the frequency band 380–470 MHz. URL: http://www.ctu.eu/164/download/Measures/General_Nature/RSUP/CZE_RSUP-P-15-02-2009-04_eng.pdf The use of broadband technology is not assumed at this time. 



		Russian Federation 

		This issue is studied at the moment. 



		France

		In France, the frequency bands 410-430 MHz and 450-470 MHz are highly used by existing communication networks and other applications. Parts of the frequencies are allocated to governmental usage (PMR and several defence systems), and parts are dedicated to “civilian” PMR networks authorised by ARCEP. The feasibility of a refarming for bands 410-430 MHz and 450-470 MHz will be subject to further investigation at a national level, taking into account the current use of spectrum and future needs for PPDR/PMR including broadband LTE networks. 



		United Kingdom

		There are no plans to offer spectrum for wideband services within the current civil allocations as there is insufficient spectrum. We are currently undertaking a strategic review of 420 to 470 MHz and this review will consider if a re-alignment to CEPT TR 25-08 would be beneficial and if there may be the possibility of dedicated spectrum to meet emerging requirements. 



		Belarus

		Yes 



		Poland

		currently no such plans 



		Hungary

		In the civil bands the sub-band 450-457.38 /460-467.38 MHz has already been allocated for wide band or even broadband applications and for the time being there is no more plan. The band 410-415/420-425 MHz is planned on a primary basis in the non-civil land mobile service for wideband and broadband digital PPDR systems. The band 415-417/425-427 MHz is the primary future PPDR extension band. 



		Bulgaria

		The following frequency sub-bands are already made available for wideband PMR/PAMR (see Technical requirements for operation of land mobile networks and related equipment): 411-414 MHz/421-424 MHz in 420 MHz band; 452,7-457,4 MHz/462,7-467,4 in 460 MHz band. 



		Portugal

		Not for the moment. We didn’t receive any requests for such applications. 



		Slovak Republic

		Throughout the 400 MHz band are using mostly for analogue narrowband) PMR/PAMR systems in SVK. Therefore, there aren’t enough the capacity to apply wideband or broadband PMR/PAMR systems in this band (sub band 461,31 – 465,73 MHz/451,31 – 455,73 MHz is assigned for public cellular mobile network), we have no other plans for providing spectrum in 400 MHz for broadband PMR/PAMR at the present. 



		Bosnia Herzegovina

		We already have broadband (BWA) implemented in 410 – 430 MHz. 



		Serbia

		There are no plans for providing spectrum in 400 MHz range for wideband PMR/PAMR 



		Norway

		No. 



		Montenegro

		It is under study. 



		Sweden

		No. Reason: 1) Industry has shown little interest to develop this kind of equipment. 2) PMR wideband usage would need large frequency resources for a limited number of users which would not be very spectrum efficient. One existing licence for Public Mobile Broadband, CDMA450 network. (462,5-467,5 / 452,5-457,5 MHz). 



		Netherlands

		There are no plans for wideband systems. 



		Lithuania

		The duplex band 451.325-460/461.325-470 MHz is considered for wideband systems 



		Germany

		We are considering options for PPDR in accordance with the results of FMPT49. 












Question 13: Link to designated contacts in CEPT administrations with respect to PMR/PAMR. In order to set up a website with the list of contacts points in CEPT administrations concerning PMR/PAMR related activities, it might be helpful to provide links to national websites and a central contact point for enquiries. 



The complementary licence information can be used (together with national contact information) to set up a PMR/PAMR information website on the ECC website (similar to other applications such as PMSE, satellite services etc.)



		 

		Links: 

		Contact point(s): 



		Spain

		http://www.minetur.gob.es/telecomunicaciones/es-ES/Paginas/index.aspx 

		SGPGER@minetur.es 



		Greece

		http://www.eett.gr/opencms/opencms/EETT_EN/Electronic_Communications/Radio_Communications/Rigths_Of_Use/licences_for_private_mobile_radio_networks.html 

		Mrs. Maria Koletta 
Hellenic Communications and Post Commision 
Spectrum Directorate 
Spectrum Management Department 
mkoletta@eett.gr 



		Cyprus

		http://www.mcw.gov.cy/dec 

		Director Department of Electronic Communications (info.dec@mcw.gov.cy) 



		Austria

		Mr. Florian Cziczatka (florian.cziczatka@bmvit.gv.at): for regulatory matters and international frequency-management 
Mr. Günter Kramreither (Guenter.kramreither@bmvit.gv.at): for frequency assignment and frequency-coordination 

		Federal Ministry for Transport, Innovation and Technologie 
Department III / PT3 – Technical Affairs of Telecommunications 
email: pt3@bmvit.gv.at 



		Slovenia

		http://www.akos-rs.si/mobile-connections 
http://www.akos-rs.si/frequently-asked-questions 

		Marjan Trdin 
Martin Očko 



		Switzerland

		www.bakom.admin.ch 

		licensing: fnkfunk@bakom.admin.ch or andreas.hager@bakom.admin.ch 
frequency management: franz.baumann@bakom.admin.ch 



		Latvia 

		National website: www.vases.lv 

		Viesturs Kalnietis 
e-mail: viesturs.kalnietis@vases.lv 
Phone: +371 67333034 



		Denmark

		http://danishbusinessauthority.dk/telecom-and-spectrum 

		Dennis Lykke Nielsen, denlyk@erst.dk 



		Croatia

		www.hakom.hr 

		alen.stefanac@hakom.hr 



		Finland

		https://www.viestintavirasto.fi/en/ourservices/contactus.html 

		Finnish Communications Regulatory Authority - Contact us 



		Ireland

		Weblink to the various licensing types available within Ireland, including Business Radio (PMR, dPMR, DMR), Community Repeaters, Mobile Radio Systems (including Trunked Radio), Paging, Temporary Business Radio, and Third Party Business Radio: http://www.comreg.ie/radio_spectrum/licence_types.541.874.rslicensing.html. 

		kenneth.concannon@comreg.ie 
margaret.osullivan@comreg.ie 
tara.kavanagh@comreg.ie 



		Malta

		https://www.mca.org.mt 

		Adrian Galea (adrian.c.galea@mca.org.mt) 



		Estonia

		http://www.tja.ee/frequency-authorisation 

		Kristiina Repp (kristiina.repp@tja.ee) 



		Luxembourg

		ILR web page: http://www.ilr.public.lu/ 
R&TTE informations : http://www.ilr.public.lu/services_frequences/RTTE/index.html 
Application forms: http://www.ilr.public.lu/services_frequences/formulaires/index.html 
Assignment database: http://frequences.ilr.public.lu/ 

		Mr Marc WEBER (e-mail: marc.weber@ilr.lu) 
Mr Jean GOMPELMANN (e-mail: jean.gompelmann@ilr.lu) 



		Czech Republic

		URL: podatelna@ctu.cz 

		Czech Telecommunication Office, P.O.Box 02, 225 02, Prague 025, Czech Republic. 



		United Kingdom

		Links: http://www.ofcom.org.uk/ 

Email: Spectrum.Licensing@ofcom.org.uk 

		Paul Jarvis, Kevin Delaney and Malika Greene



		Belarus

		: www.mpt.gov.by, www.belgie.by 

		Nick Shpak, Pavel Baltsevich 



		Poland

		Office of Electronic Communications 
18/20 Kasprzaka Str., 
01-211Warsaw 
Poland 
www.uke.gov.pl 

		uke@uke.gov.pl 



		Hungary

		http://english.nmhh.hu/ 

		civil bands: József BUGYI, bugyi@nmhh.hu 
non-civil bands: László KORONCZ, narfahu@nmhh.hu 



		Bulgaria

		The Communications Regulation Commission website is www.crc.bg 

		e-mail info@crc.bg 



		Portugal

		http://www.anacom.pt/ 

		Paulo Freire (paulo.freire@anacom.pt) 



		Slovak Republic

		www.teleoff.gov.sk 

		frequency@teleoff.gov.sk , patrik.jakabovic@teleoff.gov.sk 



		Bosnia Herzegovina

		http://www.rak.ba/eng/ and http://spektar.rak.ba/en/Pocetna.aspx 

		Enisa Dobrić edobric@rak.ba 



		Serbia

		http://www.ratel.rs/ 

		Dragan Vetnić, dragan.vetnic@ratel.rs 



		Norway

		Norwegian Post and Telecommunication Authority: www.npt.no 

		Trond Jensen: tje@npt.no 
Bent André Støyva: bst@npt.no 



		Montenegro

		- 

		boris.jevric@ekip.me; Boris Jevrić 



		Sweden

		http://www.pts.se/sv/Bransch/Radio/Radiotillstand/Landmobil-radio/ 

		Spectrum Department, Section for Spectrum Licensing, Tomas Jelder. 



		Netherlands

		www.agentschaptelecom.nl 

		E: info@agentschaptelecom.nl 
T: +31 (50) 587 74 44 



		Lithuania

		http://www.rrt.lt/lt/verslui/istekliai/radijo-dazniai/dazniu-valdymas.html 

		rrt@rrt.lt 



		Germany

		see question 8 

		For PAMR: 
215.postfach@bnetza.de 

For PMR (excluding TETRA): 
For licensing: Please contact closest regional office “Außenstelle”: http://www.bundesnetzagentur.de/cln_1432/DE/Allgemeines/DieBundesnetzagentur/UeberdieAgentur/Aussenstellen/aussenstellen.html?nn=267856 ->”Frequenzzuteilung” 
For general information (e.g. frequency management principles): 225.Postfach@bnetzA.de 












Question 14: Considering analogue PMR/PAMR, do you assign nationwide exclusive channels (i.e. not allowed for shared use). If yes, please indicate the percentage of exclusive and shared channels. For shared PMR channels what kind of radio planning (e.g. CTCSS, maximum allowed number of equipment in the same channel) is used? 





CTCSS used by some administrations (10) for sharing, DCS and CCIR or even measurement of spectrum occupancy also mentioned for sharing. The percentage of exclusive channels and the possibility of assignment of exclusive (nationwide) channels differ from country-to-country. The existing radio planning approaches seem to apply to some extent also on simple geographical separation. A question can therefore be, to consider how the efficient use of the PMR/PAMR spectrum could be increased by allowing more sharing. (see also question 15 about digital-analogue co-existence)



		 

		Percentage of exclusive and shared channels: 

		Radio planning: 



		Spain

		Exclusive channels is 13% and shared channels is 87% 

		We use CTCSS system and the maximum number of equipment in the same channel is sixty 



		Greece

		There are 7 licences for exclusive use (4% of the total licences) and one for exclusive nationwide TETRA use. 

		CTCSS is used for radio planning. 



		Cyprus

		100% exclusive use of channels. 

		Two types of coverage, either regional (i.e. 30Km radius coverage) or pancyprian national coverage – 12,5 kHz channel b/w. 



		Austria

		3 % common channels; 97 % exclusive channels 

		The most users apply CTCSS, but it is not mandatory for getting the licence. 
100 transmitters on a shared frequency is the limit of the maximum allowed number of equipment’s. After reaching this value, measurements of the channel-occupation were arranged. Further assignments on this shared frequency depend of the results of these measurements. 



		Slovenia

		30% for exclusive channels and 70% for shared channels 

		T/R 25-08, where is possible (exYUG particularities) 



		Switzerland

		no exclusive channels. 
for shared channels we use measurement of spectrum occupancy 

		



		Latvia 

		Yes, we assign nationwide exclusive channels. 
95 % exclusive and 5% shared channels. 

		Selective calling codes, e.g. CTCSS, DCS. 



		Denmark

		13 % exclusive nationwide channels, estimated 15 % shared nationwide channels 

		None 



		Croatia

		We only assign simplex nationwide exclusive channels. 

		



		Finland

		Nationwide exclusive channels are possible but very rarely assigned. 

		Sharing of local frequencies is possible by re-using the frequency typically in 80 km (FB). In mobile use the same frequency can be re-used more densely. Sharing typically avoided in the same municipality when possible. Sharing of common nationwide frequencies is not restricted by radio planning. 



		Ireland

		ComReg does not currently assign nationwide exclusive channels. However, in 2005, 2006, and most recently 2010/11, ComReg opened a Third Party Business Radio Licensing Scheme, which assigned UHF spectrum on an exclusive, nationwide basis to a number of users. This licence can be traded or transferred by the licencee to third parties, subject to prior agreement by ComReg. The TPBR licensing scheme which opened in December 2010 was closed on 31 December 2011. All licences were granted for a maximum period of 5 years, after which they are due to expire. 

		Aside from there existing standard regulatory limits such as maximum EIRP (and possible restrictions close to border areas), the TPBR licencee must manage the sharing arrangements for any third parties that may be utilising their assigned spectrum. 



		Malta

		Percentage of exclusive and shared channels: No exclusive channels are assigned. 

		Radio planning: Not regulated, but normally CTCSS is used. 



		Estonia

		~1 % 

		Not defined 



		Luxembourg

		It is possible to request the exclusive use of channels. The annual fees are doubled. Up to now this has not been requested. 

		



		Czech Republic

		Percentage of exclusive and shared channels: No answer. 
CTU allows on territory of the Czech Republic to use the frequencies 448.49 MHz, 448.57 MHz, 448.61 MHz, 449.77 MHz and 449.81 MHz for operation of portable stations only which shall not be used as fixed in a building and/or vehicles. The bandwidth taken up for transmission is 14 kHz, radiated power is limited and stations are operated under General Authorisation (licence exemption) for the use of radio frequencies and for the operation of equipment jointly operated on predetermined radio frequencies in the 27 MHz to 450 MHz. URL: 
http://www.ctu.eu/164/download/VOR/VOR-16-08-2005-28-AN.pdf 

		CTU did not use any radio planning for “radio channels” operated on the frequencies 448.49 MHz, 448.57 MHz, 448.61 MHz, 449.77 MHz and 449.81 MHz. 



		Russian Federation 

		Nationwide exclusive channels are not assigned. 

		



		France

		

		



		United Kingdom

		Area Defined Channels are Exclusive but can be traded. Technically Assigned channels are generally shared in order to meet the demand. 

		We use ITU-R P1546-3 for coverage planning and a proprietary algorithm to assess the Quality of service users can expect on shared channels. Ofcom uses a bespoke frequency coordination tool (known as MASTS) that enables assignments to be made based on analysing the coverage (wanted) and interference (unwanted) field strengths in addition to considering the assessment of potential traffic sharing in the interfering areas through a Quality of Service metric. Area Defined licences are by definition licenced on an exclusive basis. For Technically Assigned the licencee can apply for either shared or exclusive access to a frequency. The reference data spectrum is not defined as shared or exclusive, the assignment is on a case by case basis. 



		Belarus

		Percentage of exclusive channels: 0 % 

		



		Poland

		exclusive channels: about 60%; shared channels: about 40% 

		CTCSS, maximum number of radio equipment allowed in the channel 



		Hungary

		

• There is no exclusive nationwide channel in the 417-420/427-430 MHz sub-band. 
• There are exclusive nationwide channels in the 457.38-460/467.38-470 MHz sub-band and the exclusive nationwide channel usage account for 46% of the total usage. 

• All channels assigned are nationwide exclusive. 

		





		Bulgaria

		The sharing use of a channel from several undertakings for the same territorial coverage is possible when the applicants declare that they are agree to share that channel. That way shared use is possible even for nationwide channels. 

		Has to be taken into account that the network planning including radio planning for the shared channels is obligation of the undertakings based on agreements between them. 



		Portugal

		35% of the channels are exclusive and 65% are shared. 

		CTCSS and maximum allowed number of equipment in the same channel are used. 



		Slovak Republic

		10% (of what?)

		



		Bosnia Herzegovina

		We do not assign nationwide exclusive channels for PMR/PAMR in BIH. 

		n/a 



		Serbia

		There are some nationwide exclusive channels depending on demand (less than 1%) but channels are mainly shared on geographical basis (there are no channels shared by different users in the same area) 

		CTCSS is used to minimize co-channel interference 



		Norway

		Approximately 40% of the available channels in the 400 MHz range are exclusive. 

		Normally no requirement for CTCSS. As a rule of thumb maximum 50 mobile equipment in the same channel in the same area (for simplex use). 



		Montenegro

		Only for CDMA PAMR on nationwide exclusive use. 

		- 



		Sweden

		Very few analogue nationwide exclusive channels. Probably less than 1 %. 

		CTCSS or CCIR is used in most licences and also the number of equipment in the same channel is in most cases limited. In reality also quite often carrier controlled squelch is used. 



		Netherlands

		The use of nationwide exclusive channels is rare. Therefore the percentage is very small. 

		The licences are technical neutral. For the radio planning we use foremost priority (interference limited, estimated use). We try to avoid as much as possible that a channel is used by different users in the same area. Besides that, the licence holder has the obligation to take care that he does not disturb other frequency users. 



		Lithuania

		All assigned channels are exclusive 

		



		Germany

		In mentioned frequency sub-ranges, the frequencies are allocated 100% exclusively. Trunked radio technologies such as MPT1327, TETRA, TETRA TEDS and TETRAPOL require this. 
The need for this exclusivity distinguishes the use of the Trunked Radio (PAMR) the private mobile radio (PMR) which allows collaborative use. The number of terminals does not determine conclusively how many channels are allocated, but the actual frequency utilization. 

		No nationwide exclusive channels. 












Question 15: Today PMR/PAMR equipment can be digital but also significant numbers of them are still using analogue transmission which can be less efficient in terms of spectrum usage. Some equipment in the market can use both analogue and digital technologies. Please consider two PMR/PAMR scenarios: analogue vs digital shared environment and digital vs digital shared environment. 



Some administrations permit digital and analogue PMR in the same channel, others do not. This has also to be seen from the perspective of technology neutral authorisations (applied by some administrations) and the fact that some technologies allow for co-existence of analogue and digital equipment, also in support of digitization of the PMR population at a specific frequency.  The answer may indicate that increased sharing may be possible?



		 

		a) Concerning the migration from analogue to digital do you allow both digital and analogue PMR to coexist in the same channel, i.e. a channel shared by different users in the same area? If yes, for which modes of operation (simplex, duplex) and channel spacing/bandwidth? 

		b) For the digital only scenario (for exclusive or shared channels), what kind of radio planning (e.g. Colour Code) is used in your administration? 



		Spain 

		No, we do not allow it. 

		We use Colour Code 



		Greece

		No 

		At the moment no radio planning is used. Color code is considered. 



		Cyprus

		N.A. 

		N.A. 



		Austria

		Yes, for both modes and max. bandwidth of 16 kHz for analogue signals or 20 kHz for digital signals in a 25 kHz-channel. 

		The calculation-method of the HCM-Agreement is used. 



		Slovenia

		no, analog and digital equipments used different channels 

		T/R 25-08 



		Switzerland

		no, we don't mix different users with analogue and digital PMR in the same area. 

		nothing. 



		Latvia 

		No. 

		Frequency reuse, geographical separation, frequency separation 



		Denmark

		yes, both simplex and duplex, 25 kHz channel spacing, 25 kHz bandwidth. 

		None 



		Croatia

		We allow usage of both analogue and digital PMR in the same channel. Users usually work on duplex channels with both technologies. 

		



		Finland

		We try to avoid several users at the same frequency by frequency planning. If it is necessary to share the same frequency between different users in the same geocraphical area we either allow analog or digital modulation but not both. Moreover, typically channels shared between different users are simplex mode channels. Between same channel duplex mode channels we always try to maintain an adequate separation distance. 

		Currently there are no differences in the frequency planning methods between analog and digital networks. 



		Ireland

		When licensing a particular PMR system, ComReg takes into account whether that system is either digital or analogue, and makes efforts to assign channels so as to avoid co-existence of these systems on the same channel insofar as is practical. 

		Tone control assigned as standard. 



		Malta

		Currently, no channel is shared between analogue and digital PMR and this situation is not expected to happen due to the trend in PMR usage. However, in principle we would have no difficulty to share the same channel between both technologies if it is established that no harmful interference problems will take place. 

		n.a. 



		Estonia

		No 

		Channel spacing/bandwidth 



		Luxembourg

		No up to now we try to avoid the mixed use of channels. 

		



		Czech Republic

		Analogue or digital PMR devices may be operated according to Radio Spectrum Utilisation Plan of the Part No. PV-P/15/02.2009-4 of the Radio Spectrum Utilization Plan for the frequency band 380–470 MHz. URL: http://www.ctu.eu/164/download/Measures/General_Nature/RSUP/CZE_RSUP-P-15-02-2009-04_eng.pdf. Anytime applies that the equipment shall be operated under condition which will not cause harmful interference to other radiocommunication services, technologies and applications which are in the band or in adjacent bands. 

		For the digital only scenario CTO does not use any specific radio planning tool. 



		Russian Federation 

		Such coexistence can be considered. Simplex and duplex modes with a bandwidth of 25 kHz and 12.5 kHz are used. Operators can switch from analog to digital technologies under the licence conditions regarding compatibility with other systems. 

		- 



		FranceFrance

		PMR licences are granted on the principle of technology neutrality 

		



		United Kingdom

		Ofcom does allow analogue and digital use to co-exist on the same channel, frequency assignments are made using simplex or duplex channel plans dependent on the application. Ofcom does not have dedicated analogue or digital spectrum. 

		As part of the assignment process Ofcom does not consider use of colour codes within the proposed service area as the colour code scheme is dependent on the technology used. DMR has a different numbering scheme to DPMR which uses proprietary numbering schemes. If Ofcom records the technology used for an application then it will be possible to incorporate the DPMR and DMR ETSI numbering schemes into the application process. 



		Belarus

		No 

		Frequency-territorial planning principle 



		Poland

		

		



		Hungary

		
For the time being the analogue and digital frequency sub-bands have been separated. However, there is a growing demand for changing this, and it is planned that, for the future, both digital and analogue technologies will be allowed in the same band. 




		Civil PMR: 




		Bulgaria

		The use of digital and/or analogue PMR is a matter of choice of the undertakings and they could use both technologies in the same channel.- 

		- 



		Portugal

		No, we don´t allow coexistence in the same channel of digital and analogue PMR. The question is under study. 

		Digital networks use colour codes. Other kind of radio planning is under study. 



		Slovak Republic

		no 

		no 



		Bosnia Herzegovina

		We do not allow both digital and analogue PMR to coexist in the same channel. 

		We do not use any specific radio planning method, because we have a lot of free channels in UHF band. 



		Serbia

		Both digital and analogue PMR can coexist in the same channel but channels are shared on geographical basis (there are no channels shared by different users in the same area) 

		useful signal level protection 



		Norway

		Yes, for simplex mode and the channel spacing is 25 kHz. 

		At the present we are doing the radio planning for this scenario in the same way as for an analog scenario. 



		Montenegro

		It is under study. 

		It is under study. 



		Sweden

		In general we try to only share analogue with analogue and digital with digital. 

		Generally planning is made by means of fixed frequency reuse distances. 



		gNetherlands

		Licences are technology neutral. We allow both digital and analogue PMR to coexist in the same channel. For all modes. 

		For the radio planning we use foremost priority (interference limited). In our planning we try to avoid as much as possible that a channel is used by different users in the same area. 



		Lithuania

		Both digital and analogue PMR can coexist in the same channel used by the same user 

		



		Germany

		Independent of the technology, adjacent channels can only be used when compatibility is ensured. The compatibility check depends on the technical parameters used. Whether and to what extent the compatibility is given, is provided by an IT-based compatibility tool. 

		In connection to the addressed "Colour Code" I would like to refer on the appropriate link of the Federal Network Agency:http://www.bundesnetzagentur.de/cln_1411/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Nummerierung/Technische%20Nummern/technischeNummern_node.html 
System codes according to ETSI TS 102 361, Part 1 (Colour Code 0 to 15) and ETSI TS 102 658 (RAN - Radio Access Number 0 to 63) 












Short summary of the questions to industry

Questions to industry such as PMR/PAMR equipment manufacturers (e.g. organised in ETSI ERM TG DMR, TC TCCE). This part also includes questions on the 4m- and 2m- band demands as experienced by industry.

What is your activity in wireless domain? (multiple choice possible) 

		Maxxwave

		Radio manufacturer
End product manufacturer
PAMR Operator 



		JRC Ltd  

		User
Consultant
JRC uses PMR radios to demonstrate systems and for its own use.

JRC is a spectrum manager for UK utilities



		RADMOR S.A. 

		Radio manufacturer
End product manufacturer
Radio systems integrator (system deployment)



		Selex

		Radio manufacturer 



		Telecommunications Association of the UK Water Industry 

		User 

Telecommunications Association of UK Water Industry



		Airbus Defence and Space (Cassidian) 

		Radio manufacturer
End product manufacturer 



		ANITEC

		Industry Association



		Thales - RCP 

		Radio manufacturer 



		TETRA and Critical Communication Association

		Association of users and manufacturers 



		Sepura plc 

		Radio manufacturer
End product manufacturer 



		FCS

		The Federation of Communication Services (The Federation) is the UK Trade Association for the communications services industry representing businesses delivering products and services to customers by radio, mobile, fixed and IP telephony. The Federation was established in 1981 and is the stable force at the heart of the competitive and liberalised industry providing a voice for the competitive companies that deliver innovation into the UK market. The Federation membership (together) is responsible for the vast majority of all PMR/PAMR and related operations’ economic activity in the UK.



		Motorola

		Radio manufacturer
End product manufacturer 



		Motorola MSI Dealers

		Motorola - MSI Dealers



		ETSI ERM TG DMR

		ETSI Committee ERM TG DMR
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What is your function in your company? 
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		Maxxwave

		Designer
Marketing
Compliance and Quality 



		JRC Ltd  

		Spectrum Manager and radio consultancy adviser 



		RADMOR S.A. 

		System Expertise Division Manager 



		Selex

		CTO Security & Smart Systems Division – Regulatory Matters 



		Telecommunications Association of the UK Water Industry 

		Support contractor to Telecommunications Association of UK Water Industry 



		Airbus Defence and Space (Cassidian) 

		Radio regulation 



		Thales - RCP 

		Designer 



		ANITEC

		Director 



		TETRA and Critical Communication Association

		Management 



		Sepura plc 

		Consultant 



		FCS

		Head of Business Radio Affairs for the Federation of Communication Services. 



		Motorola

		Spectrum and standards planning. 



		ETSI ERM TG DMR

		ETSI Committee ERM TG DMR - Standardisation







Please describe the applications/devices with wireless Interfaces (e.g. customisation for specific market sectors / trunked systems/ base station – mobile station systems / peer-to-peer systems) 

		Maxxwave

		PAMR Trunked Operator 



		JRC Ltd  

		All types and uses of radio systems in VHF & UHF: mainly large networks, but also some on site systems 



		RADMOR S.A. 

		Trunked system deployment (TETRA, DMR, still someMPT 1327 systems, plans for proffesional LTE) 



		Selex

		TETRA systems: base stations & mobile stations; DMR conventional and trunked systems : base stations & mobile stations; Analogue PMR conventional systems : base stations & mobile stations; GSM-R : mobile stations; Heterogeneous wireless networks integrating LTE technology. 



		Telecommunications Association of the UK Water Industry 

		UHF Scanning Telemetry ( Data) / PMR 



		Airbus Defence and Space (Cassidian) 

		Trunked radio systems and terminals for global markets 



		ANITEC

		Our members develop and distribute PMR systems base stations & mobile stations in all the technologies, digital (TETRA, DMR, dPMR, GSM-R), analogue PMR conventional systems. 



		Thales - RCP 

		Trunked TETRA radios, Peer-to-peer mobile and vehicle mounted radios. Commercial and Military markets 



		Sepura plc 

		Trunked terminals and base stations with applications for public safety, transport, utilities, industrial, oil and gas 



		FCS

		The membership of the Federation of Communication Services is involved with all aspects of the supply, sourcing, distribution, installation at site or in vehicle. The membership includes users of radio equipment operating in the PMR/PAMR bands. In addition, the membership is involved in a wide variety of other service provision. The activities include PMR/PAMR applications, scanning telemetry, emergency services and other critical national infrastructure, paging and licence-exempt use whether for permanent installations of short-term use. These include small installations through to major wide-area schemes. Control rooms and hosted systems are also provided, commissioned and maintained by members. The membership is also involved with the sourcing and development of applications software for use as hosted apps through to ancillary systems for control. The schemes include all types of analogue and digital modulation technology, site-to-site links and land communications (involving, for example, the development of extensive mission-critical, IP-based circuitry) and interfacing with other information systems. The membership is heavily involved with regulatory matters in relation to the radio spectrum. This extends to some members having in-house expertise in spectrum planning matters even to the extent that some members have obligations (under the overall control of Ofcom) for some degree of self management. This information is available from individual members to whom this questionnaire has also been addressed.The Federation does not provide information that could be subject to commercial confidentiality for individual members. 



		Motorola

		Equipment and end-to-end solutions for the Government, Emergency Services and Vital professional Communications 







Please indicate the approximate number of wireless PMR/PAMR devices sold/bought annually in Europe 

		Maxxwave

		<100 000 



		RADMOR S.A. 

		<1 000 



		Selex

		<100 000 



		Airbus Defence and Space (Cassidian) 

		<100 000 



		Thales - RCP 

		<100 000 



		TETRA and Critical Communication Association

		<1M 



		Sepura plc 

		<1M 



		Motorola

		<1M 



		Nigel Wilson, ERM TG DMR Chairman 

		>1M 
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Is there a person responsible for the compliance of wireless products to the relevant framework in the company? 

		JRC Ltd  

		A number of people fulfil this role 



		RADMOR S.A. 

		We've got a team responsible for the wireless products quality including the general compliance tests 



		Selex

		The Homeland Security & Critical Infrastructure Line of Business Mgr is in charge of the compliance of PMR/PAMR wireless products to the relevant regulatory framework, supported in this duty by the other organizational functions, mainly CTO and Quality Departments. 



		Telecommunications Association of the UK Water Industry 

		No, however TAUWI members are kept fully aware of compliance requirements 



		Airbus Defence and Space (Cassidian) 

		Several people in multiple countries. 



		ANITEC

		n.a. 



		Thales - RCP 

		Yes. Name available on request. 



		TETRA and Critical Communication Association

		Not applicable. That is an individual manufacturer responsibility. 



		Sepura plc 

		Yes 



		FCS

		As a trade association, the Federation cannot perform compliance projects relating to individual products. However, members are kept fully aware of the compliance obligations as they exist today under the full portfolio of relevant Directives (including environmental legislation and automotive Directives for example), and how the compliance is to be conducted. This also includes of course recent changes that are being introduced and issuing guidance on how this will affect the membership. 



		Motorola

		Yes 



		ETSI ERM TG DMR

		n.a.










Question 1: After reading the introduction, do you understand the aim of the questionnaire? 



All 14 responders from industries and users answered with YES.



Question 2. Have you already designed or integrated digital PMR/PAMR devices into modules or end products? 



146-174 MHz: 11 YES and 3 N=; 68-87.5 MHz: 9 YES and 3 NO. I.e.  there are also digital PMR/PAMR products for the 2m-band and the 4m-band.



		 

		406.1-470 MHz? 

		146-174 MHz? 

		68-87.5 MHz? 



		Maxxwave

		Yes 

		Yes 

		Yes 



		JRC Ltd  

		Yes 

		Yes 

		No 



		RADMOR S.A. 

		Yes 

		Yes 

		Yes 



		Selex

		Yes 

		Yes 

		Yes 



		Telecommunications Association of the UK Water Industry 

		Yes 

		No 

		No 



		Airbus Defence and Space (Cassidian) 

		Yes 

		No 

		Yes 



		ANITEC

		Yes 

		Yes 

		Yes 



		Thales - RCP 

		Yes 

		Yes 

		Yes 



		TETRA and Critical Communication Association

		Yes 

		No 

		No 



		Sepura plc 

		Yes 

		Yes 

		No 



		FCS

		Yes 

		Yes 

		Yes 



		Motorola

		Yes 

		Yes 

		No 



		Motorola MSI Dealers

		Yes 

		Yes 

		Yes 



		ETSI ERM TG DMR

		Yes 

		Yes 

		Yes 





 








Question 3. If yes (Q23), for what kind of PMR/PAMR application or portion of the 68-87.5, 146-174 MHz, 406.1-470 MHz band? 

		 

		PMR/PAMR application: 

		Frequency(ies) 

		Bandwidth used Wideband [BW>25kHz] or Narrowband [BW≤25kHz] 

		Broadband PMR/PAMR (e.g. LTE PMR) products? Please describe 

		In case of wideband system what is the modulation bandwidth? 

		In case of frequency agile device, how many channels are used in total? 



		Maxxwave

		Wide-area PAMR radio networks, PMR data systems 

		64-88 MHz, 156-196 MHz, 420-470 MHz 

		25kHz BW for PMR data 
12.5kHz for Voice/PAMR 

		

		

		PAMR trunked network covering around 700 possible channels in 64-88 MHz band 



		JRC Ltd  

		Simple on site FM PMR, trunked MPT1327, MPT1411, DMR, dPMR, Tetra, MiMoMax and proprietary packet and mesh radio systems 

		JRC operates systems mainly in 139-140 MHz paired with 148-149 MHz and 450-470 MHz bands. 

		JRC's main use is 12.5 kHz bandwidth systems, although some systems use 25 kHz or 6.25 kHz. 

		JRC facilities some MiMoMax systems in UHF, but WiMax systems have to use 1400 MHz. 

		25 kHz 

		Not applicable 



		RADMOR S.A. 

		TETRA terminals for voice communication on Airports, Police radiocommunication systems, Military radio Systems (not exactly PMR systems) 

		410-430 MHz 
136-174 MHz 
30-88 MHz 

		Narrowband 

		We are going to deploy and integrate LTE systems for PMR market in cooperation with one of the biggest LTE device vendor. We're waiting for appropriate local frequency regulations. 

		3MHz / 5MHz / 10 MHz / 20 MHz 

		- 



		Selex

		TETRA trunked systems for plant, utilities, transport, infrastructure and institutional organizations services 
DMR conventional (Tier II) and trunked (Tier III) systems for plant, utilities, transport, infrastructure and institutional organizations services 
Analogue conventional systems for plant, utilities, transport, infrastructure and institutional organizations services 

		TETRA 380-470 MHz, 136-174 MHz (planned) 
DMR: 400-470 MHz, 450-526 MHz, 136-174 MHz, 66-88 MHz 
Analogue: 400-470 MHz, 450-526 MHz, 136-174 MHz, 66-88 MHz 

		TETRA: 25 kHz NB and 50 kHz WB 
DMR: 12.5 kHz 
Analogue: 12.5 kHz, 20 kHz, 25 kHz 

		- 

		TETRA: 50 kHz 

		- 



		Telecommunications Association of the UK Water Industry 

		

		457.5 - 458.5 paired with 463.0 to 464.0 MHZ for Scanning Telemetry Systems 
68-87.5MHz for Wide Area Technically assigned PMR systems 

		Narrowband 

		

		

		24 channels for UHF Scanning Telemetry 
20 Channels for Wide Area PMR 



		Airbus Defence and Space (Cassidian) 

		TETRA systems and terminals 
Tetrapol systems and terminals 
LTE trial systems for defence and public safety 

		TETRA 380 - 400, 410 - 430, 450 - 470 MHz for Europe (+ other bands for Region 2 & 3) 
Tetrapol 80 MHz, 380 - 400, 410 - 430, 450 - 470 MHz 
LTE 380 - 400, 410 - 430 MHz 

		TETRA: NB 25 kHz + TEDS WB 50 kHz 
Tetrapol: NB 12.5 and 10 kHz 

		LTE trial systems for defence and public safety, 1.4 MHz, 3 MHz, 5 MHz bandwidth 

		TETRA TEDS 50 kHz 

		? 



		ANITEC

		TETRA trunked systems for plant, utilities, transport, infrastructure and institutional organizations services 
DMR conventional (Tier II) and trunked (Tier III) systems for plant, utilities, transport, infrastructure and institutional organizations services 
Analogue conventional systems for plant, utilities, transport, infrastructure and institutional organizations services 

		TETRA: 380-470 MHz, 136-174 MHz (planned) 
DMR: 400-470 MHz, 450-526 MHz, 136-174 MHz, 66-88 MHz 
Analogue: 400-470 MHz, 450-526 MHz, 136-174 MHz, 66-88 MHz 

		TETRA: Wideband: 50 kHz, 100 kHz and Narrowband 25 kHz 
DMR: 12.5 kHz 
Analogue: 12.5 kHz, 20 kHz and 25 kHz 

		

		TETRA 50 kHz and 100 kHz 

		



		Thales - RCP 

		1. TETRA. Direct and Trunked Modes of operation (DMO & TMO) 
2. Direct mode peer-to -peer 
3. PMR & Tactical Radio. Frequency hopping and fixed frequency secure radios. Voice and data. 
4. Multiband & multirole V/UHF radios, peer-to-peer secure vocie and data. 

		1. 380 to 430 MHz (TETRA) 
2. 130 to 170 MHz 
3. 30 to 88 MHz 
4. 30 to 512 MHz. 

		Narrow band 

		

		

		3. 30 to 88 MHz 2032 channels, 780 across 68 to 87.5 MHz band. 



		TETRA and Critical Communication Association

		Trunked radio systems for airports, public transportation, Oil&gas, utilities (production and distribution), manufacturing, mining and other critical communication sectors. Same products used also for PPDR, in Europe mainly at 380 – 400 MHz. 

		410-430 and 450-470. 

		NB – 6,25 kHz equivalent (TETRA 25 kHz) 

		There is a known need for high speed data in utility, transport etc sectors. Up to each manufacturer to comment possible product plans. There is however no PMR functions yet in the LTE standard. 

		TETRA Rel 2 TEDS (50 kHz , 100 kHz and 150 kHz). Current products for max 50 kHz due to lack of wider channels. 

		Depend on manufacturers specification. TETRA stadards scale up to high capacities. 



		Sepura plc 

		Police, Fire, Ambulance, Transport, Utilities, Industry, mining, Oil & Gas 

		380-430MHz; 407-463MHz; 146-174MHz 

		25 kHz (6.25kHz equivalence); 12.5 kHz 

		

		

		



		FCS

		Sales figures available indicate that digital radio sales remain very strong in the UK. Currently, the 20%+ Compound Annual Growth Rate (CAGR) reports from the supply sector appear set to continue without evidence of slowing. Total sales to the early part of the value chain may be difficult to evidence throughout the entire chain. Members of the Federation report that sales in the later stages of the supply chain retain the traditional erratic behaviour over time. Nevertheless, overall, the trend reported by supply sector sales appears to be matched throughout. Thus the Federation understands that digital sales remain very strong. Furthermore, the industry expects this to continue into the foreseeable future. 

		68-87.5MHz Band: In the UK, these bands have hitherto been only lightly used. Furthermore, today there is some evidence that EMC levels have started to raise the noise floor considerably.This band currently supports significant PAMR mobile services that are growing in magnitude. At least one national network is being rolled out in this band. {Note also, the band 55-68MHz is also relevant in this context.}Furthermore, some members have indicated that the band may also be suitable for certain types of digital technology to support operational data systems. This technological development is still at an early stage. Thus the 68-8MHz band is expected to continue in importance for the foreseeable future..148-174MHz Band: This is a standard band for the deployment of digital systems in the UK. It is relatively heavily used for digital systems of many kinds.The membership of the Federation is responsible for a large proportion of all deployed digital PMR use in the band.It is understood that the band is heavily used in urban areas though not yet to total saturation (see below). Nevertheless, members remain confident that the current 20%+ CAGR growth in digital sales will continue. In the UK that effectively implies that this band will have to be even more heavily occupied in the future because other bands such as UHF2 will saturate.406.1-470MHz In common with the 148-174MHZ band, the membership of the Federation is responsible for a large proportion of all deployed digital PMR use in the band.This is broken into two quite separate bands in the UK.UHF 1: 425.00625MHz to 449.49375MHz and UHF 2: 453.00625MHz to 466.0625MHz The spectrum management regulation could hardly be more different in terms of the ability of the industry to deploy systems and this has resulted in an extreme difference in market potential between the bands. UHF1: In the UK this band is subject to exclusion regulation arising from military usage of the band that makes it very difficult to utilise. The industry would very much welcome relaxation of these regulations so deployment could proceed in the band. However, there appears little prospect of this in the foreseeable future.The geographical restrictions make the band unsuitable for nationwide operational PAMR services.Nevertheless, there are a number of geographically limited schemes of high operational importance. This band therefore remains centrally important to the UK.Figures for occupancy are, as a result, fairly meaningless under the current regulatory regime.UHF2: This is a very popular band in the UK. All types of PMR systems are currently located in this band. Congestion is fast becoming a major issue in an increasing number of locations. Noting the projected sales figures (above) which are effectively based on the members’ estimation of unaddressed user demand, the existing levels of congestion represent a major issue.It is well understood that Ofcom are undertaking action to improve the congestion issue and industry welcomes any moves in this direction. The Federation is grateful for these efforts by the Ofcom team. The band is very fragmented. Apart from digital PMR, it supports legacy analogue PMR and a number of other services. Management of this band is complex, presenting Ofcom with a number of very difficult issues. Additional PAMR services are currently under consideration for deployment in this band. This is at an early stage. Whilst spectrum remains congested, the UK spectrum trading environment may provide the necessary opportunity to acquire spectrum access. 

		

		

		

		



		Motorola

		YES 

		UHF+VHF 

		TETRA TEDS 50 – 100 – 150 kHz 

		No 

		TETRA TEDS apply an advanced dynamic modulation scheme, such that at close proximity to the BS, 64QAM is automatically selected to supply higher bit-rates. As distance grows, the mod goes to 16QAM and further down. Fully dynamicly. 

		Example: In 410 – 430 the TETRA products span the entire band 



		ERM TG DMR

		DMR, dPMR, TETRAPOL, Proprietary data links etc. 

		Considering all members of ERM TGDMR: all 3 mentioned frequency ranges. 

		6.25 kHz, 10 kHz, 12.5 kHz, 20 kHz, 25 kHz 

		No. 

		n.a. 

		n.a. 



		Motorola MSI Dealers

		

		MSI Dealer Portugal: 100% of our digital radio sales are VHF and UHF bands and we have customers using the 68-87.5 MHz band, so we will use it for digital as soon as we have digital radios in that band. 
MSI dealer Sweden, Poland: All bands are used today 
MSI dealer Finland: 68-87 MHz band is no longer so important, some business on mobile radios are still there. 
MSI dealer France 1: Yes in UHF and VHF. No in 68/87.5 Mhz. 
MSI dealer France 2: Migration of existing radio park, and new digital projects in the UHF & VHF bands. 
MSI dealers Belarus, Uzbekistan, Czech Republic, Estonia, Ireland, Russia: YES for 146-174 MHz, or 440-470 MHz 
Russia: Some part of Russian users use analog radios Motorola and Vertex Standard in LowBand (30-50MHz) and like to have in future also digital ones 

		

		

		

		










Question 4: If the answer for Q2 is ‘no’ for 68-87.5 MHz or 146-174 MHz, are you planning to use these bands in the future for digital PMR/PAMR? 



5 responders consider the 68-87.5 MHz band as not suitable for digital PMR/PAMR. Stated reasons are insufficient demand, cannot provide the required availability, equipment size to big, suffers from over range characteristics. 2 providers which have so far no digital products in the 146-174 MHz indicated to have plans for the future for digital equipment operating in the band.



		 

		Yes? 

		No? 

		Why? 

		For which application? If possible please fill out Question 24 



		Maxxwave

		No 

		NO 

		Our customers prefer the audio quality and cost savings available from analog products. We use MPT1327 signalling which gives us all of the main advantages of digital without the huge costs or audio quality issues. 

		PAMR 



		JRC Ltd  

		JRC already uses 140/150 MHz spectrum extensively 

		Low band - 68-87.5 MHz cannot provide the required availability. 

		Low band - 68-87.5 MHz cannot provide the required availability. 

		140/150 MHz is used intensively for trunked MPT 1327 PMR systems and packet radio systems 



		Selex

		TETRA: 136-174 MHz (planned) 

		

		

		



		Telecommunications Association of the UK Water Industry 

		Yes 

		

		Our members who currently operate analogue trunk radio systems between 68-87.5MHz may decide to upgrade them to a DMR trunked radio system in time. 

		



		Airbus Defence and Space (Cassidian) 

		80 MHz is used in France for public safety (Tetrapol) 

		No plans for 146 - 174 MHz currently 

		VHF bands are not considered to offer volume market in Europe. 

		



		TETRA and Critical Communication Association

		Digital products in future also expected in 146-174 MHz 

		

		TETRA has recently been standardised in 146-174 as well. 

		Due to spectrum shortage in 400 MHz frequencies. 



		Sepura plc 

		

		Insufficient demand for 68-87.5 MHz 

		

		



		FCS

		The answer to question 23 was “yes”. Nevertheless, the Federation takes this opportunity to stress that the bands will remain in use to an increasing degree for the foreseeable future. 

		

		

		



		Motorola

		146-174 MHz 

		68-87.5 MHz 

		4 m band does not fit the market requirements for wearable equipment and suffer from over range characteristics 

		Mission Critical professional communications, Utilities, Protection of Vital Infrastructure etc 












Question 5: Do the existing PMR/PAMR regulations in the three aforementioned bands suit your application(s)? Why? 



The majority considers the existing regulations to suit their PMR/PAMR applications, including ETSI. However, challenges are reported for the VHF frequency ranges (high noise floor, not enough power permitted in some regulations, lack of harmonization (or even misalignment of CEPT regulatory approaches) in details in the regulatory approaches amongst countries. Less (or even insufficient) availability of spectrum in UHF for WB and BB  PMR/PAMR applications mentioned by several responders.



		Maxxwave

		No 

		Below 88 MH there is poor co-ordination with our neighbours meaning that we cannot get allocations in the 68-88 MHz band in the South of the UK. Therefore we are using 64-68 MHz band to get around this. However due to the high noise floor in built up areas the current base TX power is insufficient to achieve reciprocity and so mobiles can often be heard by the base and not the other way around. 



		JRC Ltd  

		Yes 

		JRC is permitted a large amount of flexibility in the way in which PMR bands are deployed.



		RADMOR S.A. 

		No 

		Because there are no local regulations for using LTE systems in 406.1-470 MHz and new TETRA systems in 146-174 MHz (according to latest ETSI standards from 2013)



		Selex

		Yes 

		Partly, depending on the implementation of PMR/PAMR regulations in the member states. The 410-470 MHz frequency range is mainly allocated in the CEPT countries to PMR/PAMR systems, including PPDR applications for institutional organizations/ public utilities/ critical infrastructures and health emergency. The PMR/PAMR regulations from CEPT mainly suit our applications. The PMR/PAMR regulations implemented at national level in member states have in general a number of limitations: poor information on the existing systems; Misalignment with the CEPT regulations; Excessive burden to get licences/authorizations to use frequencies.



		Airbus Defence and Space (Cassidian)

		Yes and No

		For narrowband no major CEPT wide problem in 400 MHz bands. Mission critical and other professional users need also WB and BB access and that requires regulatory actions. VHF bands do not currently offer harmonised market access.



		Thales - RCP

		Yes

		In the main, yes, but within the licensed or license free ISM bands, it is difficult find spectrum for wider bandwidth bespoke radio solutions



		Telecommunications Association of the UK Water Industry 

		Yes 

		



		ANITEC

		Partly 

		Partly, depending on the implementation of PMR/PAMR regulations in the member states. The 410-470 MHz frequency range is mainly allocated in the CEPT countries to PMR/PAMR systems, including PPDR applications for institutional organizations/ public utilities/ critical infrastructures and health emergency. The PMR/PAMR regulations from CEPT mainly suit the applications of our members. The PMR/PAMR regulations implemented at national level in member states have in general a number of limitations: Poor information on the existing systems, Misalignment with the CEPT regulations, Excessive burden to get licences/authorizations to use frequencies.



		TETRA and Critical Communication Association

		Yes 

		Individual members may comment their reasons. Generally high speed data support and VHF harmonisation seem to areas requiring attention.



		Sepura plc 

		Yes 

		Public safety frequencies harmonised in Europe. Co-existence satisfactory.



		FCS

		Yes 

		See above. Note that the current spectrum arrangements make the deployment of wideband mission-critical solutions very difficult except for short message services. This is because the channels are narrow and concatenating them is difficult in congested assignment conditions.



		Motorola

		Yes 

		Partly. The 12.5 kHz raster available in CEPT is generally well suited to legacy analogue and lower tier 12.5 kHz digital solutions. There is little availability of 25 kHz channels in some markets for TETRA e.g. UK and less availability of higher bandwidth channels for TEDS deployments



		Motorola MSI Dealers 

		Yes 

		MSI Dealers Sweden, Finland, France 1, Belarus, Uzbekistan, Poland, Estonia, Ireland, Russia: Yes



MSI dealer Portugal: Our actual needs are covered but in the near future we will need more bandwidth, for video applications. 



		ETSI ERM TG DMR

		Yes

		





 






Question 6: Do you have knowledge of situations where the normal operation of your PMR/PAMR application/device is affected by congestion of the spectrum or harmful interference? (If necessary please multiply table below) 



Industries and users report about congestion of the spectrum or harmful interference cases, mainly in the UHF PMR/PAMR frequencies and in metropolitan areas. A number of suggestions are made such as improved radio planning, additional frequencies, improved harmonisation, foster VHF use, or reduce radiated power in UHF.



		 

		Yes? 

		No? 

		Description of the situation 

		How often does the problem occur? 

		Was the interference evaluated? Please explain. 

		Possible remedies? 



		Maxxwave

		UHF is particularly congested in the UK and we would like to use this for handportable type applications. 

However much of the UHF bands in the UK are congested with wide area mobile type applications that, in our opinion, should be migrated to VHF bands. This means that we cannot operate UHF handportable networks interlinked with our VHF-low mobile networks 

		

		UHF is particularly congested in the UK and we would like to use this for handportable type applications. 

However much of the UHF bands in the UK are congested with wide area mobile type applications that, in our opinion, should be migrated to VHF bands. This means that we cannot operate UHF handportable networks interlinked with our VHF-low mobile networks 

		All the time - there are no UHF Allocations available in the UK in major conurbations 

		Ofcom advised 

		Enforce low transmit power from mobiles on UHF (2.5W ERP) which would force new installations for mobile use to use VHF bands and would leave UHF free for handportable type applications 



		JRC Ltd  

		JRC finds it very hard to obtain sufficient spectrum in both VHF and UHF to meet its needs. 
UHF spectrum suffers interference from mainland Europe because of the differing frequency plans 

		

		1. JRC cannot obtain clear channels for wide-area trunked operation. 
2. JRC cannot obtain wideband channels for CDMA, WiMax or LTE operations. 
3. UK high-sited receivers are interfered with by mainland Europe during periods of high pressure. 

		Frequently 

		Ofcom evaluates the interference problem regularly. 

		UK changes to CEPT band plans and makes available more spectrum for PMR 



		RADMOR S.A. 

		Yes 

		

		We had a serious problem in Poland where our TETRA system (410-430 MHz) was being periodically disrupted in the certain area. 

		Almost all the time, but only in some specific areas 

		Commercial CDMA systems operating in the neighbourhood supposed to be working on frequency 200 kHz next to ours. It turned out that CDMA base station was discalibrated and was working on frequency closer (less then 5 kHz) to ours. 

		More detailed controls provided by the regulator. In our case the reason of the problem seems to be inproper maintanance or poor quality of that CDMA base station. 



		Selex

		Yes 

		

		We experienced congestion of PMR frequencies, in particular the 410-470 MHz band, in a number of areas in different member states having high industrial /commercial/ people density; in these cases the frequency plans have to be accurately coordinated in order to avoid harmful interference. On the other side this is a strong signal that the 410-470 MHz band is a vital and crucial resource for the PMR/PAMR market. 

		Around 60% of the frequency plans have to be reworked. 

		The radio coverage project of a PMR/PAMR system uses a radio simulation tool; the resulting frequency plan has the lower interference probability depending from the available data.Following the frequency plan is verified on the field with measurement campaigns. 

		The availability of the data of the existing licences from the National Regulation Authority NRA competent for a PMR/PAMR network could enable a better simulation of the radio coverage and the frequency planning, reducing the costs and the waste of time of the measurement campaigns. 



		Telecommunications Association of the UK Water Industry 

		UHF Scanning Telemetry Base Station Interference from continental systems during periods of high atmospheric presssure 

		

		Levels of Interference received at Base Station sites during periods of very high pressure causes loss of data from remote sites. 

		Variable,during summer months. Mainly on East and South East Coast of England 

		Yes. Suspect CDMA450 

		Increase level of wanted signal at Receiver. 



		Airbus Defence and Space (Cassidian) 

		Planning and deployment of new systems is affected. 

		

		Congestion limits new digital network deployments e.g. in Paris, London, Moscow regions and multi-country coordination cases such as Benelux-German border areas. 

		This seems to be permanent. 

		- 

		Refarming/defragmentation, better coordination, more spectrum... 



		ANITEC

		Yes 

		

		Our members experienced congestion of PMR frequencies, in particular the 410-470 MHz band, in many areas of CEPT member states with high industrial /commercial/ people density; in these cases the frequency plans have to be accurately coordinated in order to avoid 
harmful interference. On the other side this is a strong signal that the 410-470 MHz band is a 
vital and crucial resource for the PMR/PAMR market. 

		Our members experienced that around 50-60% of the frequency plans have to be reworked. 

		In general the radio coverage project of a PMR/PAMR system uses a radio simulation tool; the resulting frequency plan has the lower interference probability depending from the available data. 
Following the frequency plan is verified on the field with measurement 
campaigns. 

		The availability of the data of the existing licences from the relevant National Regulation Authority NRA could enable a better simulation of the radio coverage and the frequency planning, reducing the costs and the waste of time of the measurement campaigns. 



		Thales - RCP 

		Yes 

		

		TETRA trunked mode deployed network based radios, supporting large number of users. Interference between the TETRA mobile radios 

		

		Engineering staff were sent to investigate user reported problem at specifc locations. 

		Better frequency planning. 



		TETRA and Critical Communication Association

		

		

		Hopefully our manufacturer and end user members will flag their local issues. 

		

		

		



		Sepura plc 

		Yes 

		

		Congestion reported at major events and in major cities 

		Weekly 

		

		Additional base stations (e.g. London Olympics), operational workarounds 



		FCS

		In UHF2 (see above), there is certainly congestion already with congestion likely in all other bands over time. In London there have been many incidents of radio spectrum licences being refused on grounds of congestion. This is spreading to other urban areas and may already have reached critical levels in several other locations. Incidents of harmful interference caused by congestion are either already present or expected soon in all bands. In short, the UK market remains vibrant subject to congestion eventually choking it off. Industry has a multi-faceted view of congestion in these bands in the UK. The discussion is not restricted to digital technology although many of the possible solutions are far more likely to be possible on a digital platform than on legacy equipment for both technical and commercial reasons. There are issues of scale economies in this context that are discussed further below. There is a significant difference between congestion reported by the licensing regime (assignment congestion) and congestion in the field (actual congestion). The UK licence assignment system currently places maximums on the number of concurrent users the spectrum can support. Ofcom recognise that this is a coarse strategy that may be capable of refinement to permit greater levels of sharing and so ease the assignment congestion issue. The congestion experienced in the field (actual assignment) is likely to manifest itself in complex call failure modes when digital systems are used. Even when a circuit is established, some digital schemes may be relatively unprotected once the signalling has established the communication circuit. Either way, the level of interference of this nature arising from increased congestion is difficult to accurately assess. In general, the membership of the Federation is concerned by the potential for this interference to start to impact the users to levels that impinge on operational success and so may be considered “Harmful Interference” under the Directive. This is already a major issue in the UK. 

		

		

		

		

		The members of the Federation who operate in the supply sector all agree that international harmonisation is vital for the success of any product. It is worth noting that the Federation acknowledges that the level of the achieved scale economy that constitutes a success can be far lower in PMR than in public mobile telephony. There are several critical factors that also impinge on cost models in professional radiocommunications that are simply not present in public mobile telephony. Product cost profiles are therefore not totally dictated by the air-protocol chip set. There are other factors such as the device mechanics necessary to support use by users wearing heavy gloves, very high mechanical reliability, antenna arrangements implicit in operation at lower frequencies and even the environment the device is designed to operate in where additional hazards may exist. Thus, whilst scale economies are essential for success, they are not always entirely associated with the protocol chip set. In terms of the future growth of the sector, there will be a need for technology-based solutions to the congestion issues. There are several possibilities to consider in this arena. To ensure this is effective, high levels of regulatory harmonisation will be required in the region. 



		Motorola

		Partly 

		

		A number of issues are cited by MSI’s users/dealers as causes of interference: Congestion of spectrum in dense urban areas, international co-ordination issues and illegal use of radios. 
Lack of spectrum is an issue in dense urban conurbations as demand for PMR is growing in many markets. 

		Varies from case to case. 

		No information available 

		Improved spectrum management techniques. 



		Motorola MSI Dealers

		MSI dealers Portugal, Finland, France2, Czech Republic: Yes, France 2: Facing the strong need for frequency (simplex or semi-duplex), the allocations may be made in sub-range/half-bands non-compatible with the radios we can deliver. The colors codes of the "digital" networks that allow regional or local partitioning shares of frequencies are in short supply. Interference between different users are still possible. There are some interferences specially when the user uses both analogue and digital communication (transition period) 
MSI dealer Ireland: Intermod problems with MPT 1327 10-channel system 

		MSI dealers Sweden, France 1, Belarus, Uzbekistan, Poland, Estonia, Russia 1/2: No 

		MSI dealer Portugal: In very populated areas and in some places used as telecommunications sites it is easy to have the spectrum very congested. 
MSI dealer Sweden: Our ( Sweden) biggest problem is that very often is in the problem that we must check the frequencies with other countries. 
MSI dealer Finland: Russian trucks on Finnish roads use “illegal” radios which in some cases are on same frequencies with our customers legal and licensed systems. 
MSI dealer France 2: it may become common in large cities (eg Paris). 

		MSI dealer Portugal: frequently 
MSI dealer Finland: once a month 
MSI dealer Czech Republic: it happened a few times 

		MSI dealer Portugal, France2, Czech Republic, Ireland: Yes 

		MSI dealer Portugal: Filters, band changes 
MSI dealer France 2: Increase the number of system color codes available 
MSI dealer Czech Republic: Separation of frequencies and/or antennas 
MSI dealer Ireland: use of different frequencies 



		ERM TG DMR 

		Yes. 

		

		An issue is high noise floors on radio sites (base station installations). The improved sensitivity of new digital equipment cannot always be made best use of because of this. Issues are encountered with the illegal use of equipment, for example, the continued use of equipment when crossing borders which is correctly licensed in the originating jurisdiction but not in the entered jurisdiction. Interference can also be experienced from illegal equipment for example equipment imported without proper CE assessment (both radio and other electrical equipment). 

For certain installations problems can be frequent but the increased flexibility of digital equipment also enables mitigation of interference issues.

For the noise floor issues sites with a noise floor of -100 dBm have been measured. This means that it is not possible to make use of digital receivers with performance down to circa 117 dBm.

Mechanisms to promote better radio site engineering and assessment of ancillary equipment such as power supplies and IT equipment (e.g. industry training and accreditation schemes). Promotion of ETSI TR 100 053 is recommended for good practice. Monitoring and surveillance of licence conditions needs to be vigilant and enforcement actions used where necessary. Market surveillance needs to be continued. 












Question 7: If you are producing products for the world market, how important is harmonisation between the different regions to you? 



11 answers received. 8 consider it as very important to have a worldwide single product. 3 consider this as not important, it is necessary to make regional variants anyway. ETSI stressed under question 6 the increased flexibility of digital PMR products.





		Maxxwave

		Not important, it is necessary to make regional variants anyway 



		RADMOR S.A. 

		Not important, it is necessary to make regional variants anyway 



		Selex

		Very important, a worldwide single product is essential 



		Airbus Defence and Space (Cassidian) 

		Very important, a worldwide single product is essential 



		ANITEC

		Very important, a worldwide single product is essential 



		Thales - RCP 

		Very important, a worldwide single product is essential 



		TETRA and Critical Communication Association

		Very important, a worldwide single product is essential 



		Sepura plc 

		Not important, it is necessary to make regional variants anyway 



		FCS

		Very important, a worldwide single product is essential 



		Motorola

		Very important, a worldwide single product is essential 



		ETSI ERM TG DMR

		Very important, a worldwide single product is essential
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Question 8: Do you feel it is possible to enhance the existing PMR/PAMR band regulations? (For example reducing further band segmentation, increase flexibility etc…). If yes, please specify your suggestion. 



Possible enhancements are seen in the following areas (inter-alia): 

-	Consider how VHF use could be fostered;

-	Increased shared use of PMR/PAMR frequencies should be fostered;

-	Regulation in some countries still have to follow the digitization of the PMR/PAMR market (in other words: increase the frequency opportunities for digital use);

-	Achieve more contiguous band segments for wide area systems;

-	Consider most flexible approaches for licensing







		Maxxwave

		Yes 

		Consider allowing greater TX power on VHF-low from base to overcome noise Consider reducing max TX power on UHF from mobiles to discourage mobile use (handportable only)



		JRC Ltd  

		Yes 

		Don't permit individual on-site assignments to sterilise complete wide-area channels



		RADMOR S.A. 

		Yes 

		There are still some gaps in frequency in local regulations. We feel that regulations don't follow technology quickly enough.



		Selex

		Yes 

		The present CEPT regulations already adopt a flexible approach, allowing the coexistence of different PMR/PAMR technologies on the same bands; some band segmentations if duly applied by NRA to address specific/strategic market demands can enable a more efficient use of the spectrum. For example PPDR institutional organization can benefit of dedicated spectrum segments.



		Telecommunications Association of the UK Water Industry 

		Yes 

		



		Airbus Defence and Space (Cassidian) 

		Yes 

		Refarming/defragmentation towards contiguous band segments for wide area systems, and funding to cover the refarming cost to affected existing systems.



		ANITEC

		Yes 

		The present CEPT regulations already adopt a flexible approach, allowing the coexistence of different PMR/PAMR technologies on the same bands; some band segmentations if duly applied by NRA to address specific/strategic market demands can enable a more efficient use of the spectrum. For example PPDR institutional organization can benefit of dedicated spectrum segments.



		TETRA and Critical Communication Association

		Yes

		For globally operating industry worldwide harmonisation is naturally very essential. We however realise that 400 MHz harmonisation with e.g. Region 2 will neither be easy nor happen soon. No consolidated Association view defined, but individual manufacturers likely have views. TCCA has traditionally promoted shared multi-user networks for better use of spectrum and money.



		Sepura plc 

		No 

		



		FCS

		Yes 

		The Federation very much supports the projects currently in progress within Ofcom to improve the level of utilisation possible for PMR/PAMR in the band in the UK. 1. Increased shared use, 2. Better prediction tools, 3.Encourage spectrum trading and leasing. Additionally, the Federation remains conscious that the potential of UHF1 is currently very much limited by the exclusion regulation. Were this limitation to be removed, a vital resource could be made much more available for use in the UK.



		Motorola

		Yes 

		Seek adoption of appropriate ECC Decisions, which depicts preferred band, channelling arrangements and radio standards across all signatories within CEPT



		Motorola MSI Dealers

		Yes and No 

		MSI dealer Portugal: By reducing the permissions for networks using analogue modulation and making digital mandatory. 

MSI dealer Sweden: Reduce the distance where you can use the same frequency again regarding to Power output 

MSI dealer Finland: By moving more into digital systems. But in Finland (except Helsinki area) there is not really need because the country is relatively thinly populated. 

MSI dealer France1, Poland, Belarus, Estonia: No 

MSI dealer Ireland: Yes, COMREG need to be flexible in their approach to licensing. OFCOM is a good example of this flexible approach. 

MSI dealer France 2: Keep the frequencies currently allocated or new frequencies allocations compatible with DIGITAL radio systems. In UHF several manufacturers have products available in UHF2 sub-band (470-527MHZ.) This band should be allocated in places where high congestion can be seen. 





 






Question 9: Are there emerging market needs or requirements for your business applications that would fall in any portion of the three aforementioned PMR/PAMR bands? If yes, may they be fitted in the present regulations? 



Several responses suggest in general terms that more spectrum may be needed for wideband and broadband applications in the future. LTE as a possible technology for PMR/PAMR in the future in UHF has also been mentioned. Remote CCTV has been mentioned as a possible PMR application. At the same time, commenters emphasise the lack of enough spectrum for wideband PMR/PAMR applications. The lack of detail in the description of WB/BB PPDR requirements or application mentioning may suggest that this emerging market need is not so obvious. Two commenters refer to existing market analysis for up to 2020 and beyond would demonstrate that the requirement for broadband PMR/PAMR (LTE PMR) is not a priority for the industrial/commercial users. ETSI ERM TG DMR does also not see additional spectrum needs.



		 

		Yes? 

		No? 

		Please specify 

		Should these be treated differently from normal PMR/PAMR regulations) or as a specific type? 



		JRC Ltd  

		JRC would like access to 2 x 3 MHz of UHF spectrum for wide-band data systems on a wide area basis. 

		JRC would like access to 2 x 3 MHz of UHF spectrum for wide-band data systems on a wide area basis. 

		JRC would like access to 2 x 3 MHz of UHF spectrum for wide-band data systems on a wide area basis. 

		



		RADMOR S.A.  

		Yes 

		

		Regulations for LTE systems in 406.1-470 MHz, 800 MHz and new TETRA systems in 146-174 MHz (according to the latest ETSI standards from 2013). 
It is also very important to distinguish regulations in the same frequency band between commercial use (commercial operator) and PMR use (e.g. eLTE on 800 MHz). It is almost impossible to afford commercial (very expensive) license by the proffessional organisation which needs PMR system for its own needs in the same frequency band. 

		No 



		Selex

		

		No 

		All the market analysis from here to 2020 and beyond demonstrate that the requirement for broadband PMR/PAMR (LTE PMR) is not a priority for the industrial/commercial users. However the LTE PMR cannot fit in the present in the 400 MHz PMR/PAMR bands, already well consolidated for the NB &WB market sector. The PMR systems have stringent unwanted emissions requirements in the relevant harmonised ETSI standards, and the channel spacing ranges from 6.25 kHz to 25 kHz for the NB, and - typical - to 50 kHz for the WB. The introduction of broadband technology (e.g. LTE) into adjacent or shared spectrum would cause significant interference. However Selex ES, when required, can provide alternative solutions for broadband PMR services, implementing PMR heterogeneous networks integrating TETRA/DMR digital systems through dedicated or commercial LTE systems operating in frequency bands different from 400 MHz range, available “on case by case” & “country by country” basis.This results into an integrated PMR ecosystem sharing PMR services. 

		No 



		Telecommunications Association of the UK Water Industry 

		

		

		Whilst these telemetry systems can be supported by relatively low speed data links, in line with other Utilities, the water industry is witnessing an increasing requirement to provide greater levels of security at their operational sites. As a consequence, remote CCTV is becoming commonplace and new applications such as IP telephony, remote access control and SCADA upgrades providing enhanced levels of remote monitoring and control will demand substantial increases to current data bandwidths 

		



		Airbus Defence and Space (Cassidian) 

		Yes 

		

		Spectrum for WB and BB deployments, both for PPDR and PMR 

		PPDR is currently treated as separate application, and that is good for PPDR. Technology is likely the same for both. BB PMR regulation needs to be included in PMR/PPDR regulation. 



		ANITEC

		

		No 

		All the market analysis from here to 2020 and beyond demonstrate that the requirement for broadband PMR/PAMR (LTE PMR) is not a priority for the industrial/commercial users. 
The LTE PMR cannot fit in the present in the 400 MHz PMR/PAMR bands, already well consolidated for the NB &WB market sector. The PMR systems have stringent unwanted emissions requirements in the relevant harmonised ETSI standards, and the channel spacing 
ranges from 6.25 kHz to 25 kHz for the NB, and - typical - to 50 kHz for the WB. The introduction of broadband technology (e.g. LTE) into adjacent or shared spectrum would cause significant interference. 

		No 



		Thales - RCP 

		Yes 

		

		431 to 470 MHz band for bespoke waveforms, aimed at short and medium range communications. Allowed frequency allocation would depend on end user, i.e. commercial, government or military use. 

		Unlikely to comply with a specific type of radio regulation. 



		TETRA and Critical Communication Association

		Yes 

		

		TEDS requires 50, 100 or 150 kHz channels and they are normally not available. 

		Currently wideband PMR/PAMR is covered by separate ECC Decisions. The real problem is not however in “treatment” but lack of wideband channels in real life. 



		Sepura plc 

		Yes 

		

		Further customisation to support markets 

		Specific type Broadband data needs cannot be met in these frequencies 



		FCS

		Although in a very early stage, it is already clear that the requirement for mission-critical, business-critical or even safety-related wideband data is growing. At present, this is very difficult to satisfy beyond what can be achieved using very simple short signalling. To obtain the full user-value very different spectrum channel arrangements will be required. 

		

		

		



		Motorola

		Yes 

		

		Important to seek CEPT influence through ECP’s and more activity in the WP 5A / SG5 for the entire Region 1 

		Regulations should stimulate the free circulation of PMR radio equipment as far as possible. 



		ETSI ERM TG DMR 

		

		No. 

		DMR (TS 102 361) and dPMR (TS 102 490 / TS 102 658) are both digital technologies that have emerged recently and between them they completely meet the needs of PMR/PAMR customers. 

		No, they should be treated in the normal way. 







Question 10: Do you agree with the principle of “application and technology neutrality”?



		Maxxwave

		No. Some segmentation by PMR/PAMR application should be retained 



UHF is particularly good for handportable type usages. Mobile use is better suited for many reasons to VHF bands. Every effort should be made to discourage the usage of the precious UHF bands by mobile systems which sterilise huge service areas. This could be achieved, for example, by limiting the handheld ERP (2.5W is the typical ERP from a handheld unit on UHF)



		JRC Ltd  

		No. Some segmentation by PMR/PAMR application should be retained 



Although 'technology neutrality' is a virtuous goal, there are significant practical difficulties. The major problem JRC has found trying to mix 6.25 kHz, 12.5 kHz and 25 kHz systems in the same spectrum is adjacent channel protection. In addition, different technologies have different co-channel protection requirements.



		RADMOR S.A. 

		No. Some segmentation by PMR/PAMR application should be retained 



		Selex

		Yes, partly, see answer question 8.



		Telecommunications Association of the UK Water Industry 

		No. Some segmentation by PMR/PAMR application should be retained 



		Airbus Defence and Space (Cassidian) 

		No. Some segmentation by PMR/PAMR application should be retained 



Current split between PMR and PPDR does not need change. Technology neutrality is widely accepted in Europe and no problem as long as the needed interoperability is in place. Application neutrality when talking about one application like PMR is meaningless.



		ANITEC

		Yes, see response to point 8.



		Thales - RCP 

		Yes 



Application and technology neutrality allows greater flexibility in offering innovative solutions and examples are seen in the ISM bands.



		TETRA and Critical Communication Association

		No. Some segmentation by PMR/PAMR application should be retained 



PMR regulation can be technology neutral as long as the needed interoperability to users is in place and technology specific channel widths are handled effectively. Application neutrality when talking about single application like PMR is rather meaningless.



		Sepura plc 

		No. Some segmentation by PMR/PAMR application should be retained 



		FCS

		No. Some segmentation by PMR/PAMR application should be retained 



In the UK the principle of technology neutrality has proved beyond any reasonable doubt to have caused serious problems to Ofcom spectrum managers. There is a critical need for the spectrum manager to have available a much higher level of information than the current interpretation of the principle of Technology neutrality permits. This must change. In consequence, the Federation takes the position that the principle of Technology Neutrality must not be allowed to impinge on market growth through introducing serious inefficiency in assignment in conditions of congestion. The Federation further believes that the Principle only requires that regulators do not effectively pick technology winners. However, we note that on a global scale and for excellent reasons, regulators all over the world are configuring bands specifically arranged for the deployment of LTE. Before that, bands were configured for 3G and before that GSM. The Federation therefore notes that technology neutrality means different things in different bands to the same regulator. This seems an inconsistent position.



		Motorola

		No. Some segmentation by PMR/PAMR application should be retained 



Technology Neutrality is in conflict with free circulation and operation across multiple countries. But common standards as far as possible.



		Motorola MSI Dealers

		MSI Dealers in  Czech Republic, France 2, Poland, Estonia, Uzbekistan, Ireland, Russia1: Yes 

MSI Dealers Sweden, Finland, Belarus, France 1: No because lack of compatibility with all technologies 



		ETSI ERM TG DMR

		Yes - We agree with technology neutrality as long as the technologies are compatible and co-exist. For example studies show LTE interferes with other PMR technologies so is not viewed as compatible.









 

Question 11: Any other suggestion? 



A number of suggestions have been made by industry, associations and users. These suggestions should be discussed by PT FM54. 

The opinions concerning LTE in the 400 MHz vary. On one hand, it’s a technology option for the future for WB/BB PMR/PAMR applications, on the other hand there are concerns about the lack of spectrum in UHF in metropolitan areas and border areas as well as concerns about interference triggered by the unwanted emissions from WB/BB systems into NB PMR/PAMR. One suggestion is to look closer to the successful regulatory approach applied in the United Kingdom (considerable PMR/PAMR market growth in the UK in recent years vs stagnation or even reduction in many others).  ECO suggests the new PT FM54 would look a bit closer to this detailed regulatory approach and OFCOM UK to provide a presentation in PT FM54.



		JRC Ltd  

		Small users must not be squeezed out by allocating all available spectrum to public mobile operators. Public mobile operators cannot meet every need, and spectrum must continue to be available for other uses. Administrations must also observe that 'digital' systems are not always more spectrally efficient than 'analogue'. JRC operates large numbers of MPT1411 systems which achieve 9.6 kbits/sec in 12.5 kHz channels. This spectrum efficiency cannot be matched by dPMR, DMR, Tetra or even LTE! 



		Selex

		The PMR NB & WB market sector covers a wide range of users/services: from institutional users/organizations for PPDR applications with hundreds (even thousands, depending from the geographical extension) of terminals, to the operation/ security / maintenance services for business/ commercial application with hundreds of terminals, through to the plant radios (i.e. industrial site) with a dozen of terminals. For all these users the radio as a strategic tool : it has an associated cost, but it is essential to operations – for example, to guarantee the timely presence of the ambulance in case of accident, or, on a metro line if the radio is not working the train may well have to be taken out of service – and confers benefit on the business. It can also provide a safer environment for the workers, such as a lone worker in an oil depot. The PMR NB & WB market sector is vital and is well growing demand for the new digital technologies, as TETRA and DMR, providing messaging and data applications alongside voice.While there is a limited number of users, mainly PPDR, who would require broadband data services, there are still most of business radio users who – while wanting some data capability – have a need for voice communications. The increase of spectrum efficiency due to “analogue to digital transition” is balanced by the increase of traffic demand both for voice and data.Spectrum is a scarce resource, and in the CEPT countries the 400 MHz band is a crucial resource already well consolidated for the NB &WB market sector: this band cannot fit suggestive proposal for LTE PMR .The PMR technologies have stringent unwanted emissions requirements in the relevant harmonised ETSI standards, and the channel spacing ranges from 6.25 kHz to 25 kHz for the NB, and - typical - to 50 kHz for WB. The introduction of a broadband technology (e.g. LTE) into adjacent or shared spectrum would cause significant interference. 



		Airbus Defence and Space (Cassidian) 

		Shared multi-user networks should be encouraged to help PPDR and PMR spectrum efficiency. 



		ANITEC

		The PMR NB & WB market sector covers a wide range of users/services: from institutional users/organizations for PPDR applications with hundreds (even thousands, depending from the geographical extension) of terminals, to the operation/ security / maintenance services for business/commercial application with hundreds of terminals, through to the plant radios (i.e. industrial site) with a dozen of terminals. For all these users the radio as a strategic tool: it has an associated cost, but it is essential to operations. The PMR NB & WB market sector is vital and is well growing demand for the new digital technologies, as TETRA and DMR, providing messaging and data applications alongside voice. While there is a limited number of users, mainly PPDR, who would require broadband data services, there are still most of business radio users who – while wanting some data capability – have a need for voice communications. The increase of spectrum efficiency due to “analogue to digital transition” is balanced by the increase of traffic demand both for voice and data. Spectrum is a scarce resource, and in the CEPT countries the 400 MHz band is a crucial resource already well consolidated for the NB &WB market sector: this band cannot fit any proposal for LTE PMR. The PMR technologies have stringent unwanted emissions requirements in the relevant harmonised ETSI standards, and the channel spacing ranges from 6.25 kHz to 25 kHz for the NB, and - typical - to 50 kHz for WB. The introduction of a broadband technology (e.g. LTE) into adjacent or shared spectrum would cause significant interference. 



		TETRA and Critical Communication Association

		The PMR eco system also includes 380-400 MHz and both traditional PMR and the nationwide public safety sector benefit enormously from each other. Together it is a sustainable market with healthy competition and innovation. It is essential for both public safety and other mission critical organisations to be closely linked to mainstream technologies. Due to the PPDR requirement for harmonisation and the amount of required spectrum (a minimum of 2x10 plus more for voice, DMO and AGA), efforts to have harmonised spectrum for PPDR in the 700 MHz band are being pursued. 



		FCS

		1.A Methodology for the Assessment of Societal Benefit: The Federation has noted the poor understanding amongst commentators of the importance of operational radiocommunications to the vital interests of the UK.It has become commonplace in the UK for important policy discussions to take place whereby simplistic evaluations of economic benefit are considered a basis for the development of policy even though those evaluations completely omit the value of critical operations that keep our society safe, fed and capable of living and working properly. This results in situations whereby, for policy-making purposes, even the most trivial activity (that can be evaluated) becomes more important to policy development than even the most essential activity (such as keeping the UK shipping ports operating) simply because the trivial activity has a non-zero entry in the evaluation. Recently, the UK Government has recognised the problem and undertaken to develop a methodology. However, the Federation believes that the methodology should be both very high priority and used throughout the CEPT territories.The Federation therefore urges CEPT to give the most serious consideration to the development of a credible methodology that can be recognised by regional governments whereby societal benefit can be assessed. 2.A CEPT Working Group The Federation notes that there have been several excellent examples of industry/Ofcom cooperation in relation to PMR/PAMR matters that have resulted in a significantly better position for the UK than would otherwise have been the case. However, the UK is conscious that it is a single country in the region and does not possess a market of sufficient size to satisfy the requirements of scale economies.Regional regulatory measures will be required to ensure the maximum advantage is gained in the future from the vital operations that PMR/PAMR radiocommunications systems support. This is especially in the context of adjustments to the regulations to support wideband mission-critical schemes.The Federation therefore strongly proposes the establishment of a CEPT Working Group with a wide-ranging brief to look at these matters on behalf of the region. 



		Motorola

		See question 8
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Sheet1

		NB Licences				(yellow= complete information for further analysis)								Unit = 12.5 kHz

				Austria				Belarus				Bosnia Herzegonvia				Bulgaria				Croatia				Cyprus				Czech Republic				Denmark				Estonia				Finland				France				Germany				Greece				Hungary				Ireland				Latvia				Lithuania				Luxembourg				Malta				Montenegro				Netherlands				Norway				Poland				Portugal				Russian Federation				Serbia				Slovak Republic				Slovenia				Spain				Sweden				Switzerland				United Kingdom

				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR				Narrowband PMR/PMAR

				Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units		Licences		Units

		406.1-410 MHz		147		586		600				1				45		77		0				2		5		107		214		105		323		38				1049		15415		1539								64				4				1		2		85		53		9				2		8		35		84		0				2		118		549				1								1000								71		1042		0				639		1139		127				157		6256		0		0

		410-430 MHz		215		1099		430				1				25		85		2				42		136		335		670		399		2794		33				98		2499		318				332				108				104						63		86		161		86				8		103		12		52		0				133		1787		216				562				2		2		6000								403		1321		4				1312		7493		314				446		13882		1038		2300

		410-420 MHz		200		1060		300				0								1				37		92						27		426		33				98		1872																						86		161		86				8		103						0				51		200																										0												398		12503		3		27

		420-430 MHz		183		916		130				1								1				5		44						397		2084		30				96		627																						83		159		86				8		103						0				119		1587																										4												164		7572		1037		2273

		440-450 MHz		1375		3555		1300				36				59		130		73				25		149		275		500		2204		8929		83				1269		17217		11785				1240				1				426						61		34		17		361				86		122		1		1		10		72		140		506		172				385				910		1250		2000				272		758		542		1082		157				1484		2562		1055				180		1878		3330		6100

		450-470 MHz		271		1080		3500				27				36		88		140				21		105		352		570		438		2552		59				997		7960		6144				19472				3				500						2100		116		43		29				74		314		13		25		28		152		4861		16985		848				217				194		149		2000								417		700		264				1547		5094		280				2224		32242		12863		31616

		450-460 MHz		239		840		1900																19		75						429		2552		59				697		4075																										29				74		314						6		56		3221		10449										119		112														141												1428		24335		9674		19040

		460-470 MHz		226		817		1600																2		30						430		2220		59				467		3879																										29				74		314						22		108		2059		6536										179		142						329		922						123												1184		13405		7976		12576

		Re-use				1.88												0.25								0.02				0.69				1.04								49.41																								0.17								0.03				0.27								0.38																								3.34								3.65								20.05				0.00

		Re-use				0.69												0.05								0.09				0.42				1.75								1.56																								0.10								0.06				0.03								1.12																								0.83								4.68								8.68				1.44

		Re-use				4.44												0.16								0.19				0.63				11.16								21.52																								0.02								0.15				0.00								0.63																								1.35								3.20								2.35				7.63

		Re-use				0.68												0.06								0.07				0.36				1.60								4.98																								0.03								0.20				0.02								10.62																								0.44								3.18								20.15				19.76

																						Licences		Avg License/country		Units				Avg Units/country				Re-use

		406.1-410 MHz		6379		Licenses														406.1-410 MHz		1362		97		9821		(equiv. 12.5 kHz)		701.50				2.25		Not representative because of PPDR, FS and other use too in the band

		410-430 MHz		13064		Licenses														410-430 MHz		4442		317		31831		(equiv. 12.5 kHz)		2273.64				7.29		Re-use < 10%) -many more nationwide licences)

		410-420 MHz		1328																440-450 MHz		9734		695		25530		(equiv. 12.5 kHz)		1823.57				5.84		Difficult because of simplex/duplex blanding

		420-430 MHz		2344		some more use in 420-430 MHz on average than 410-420 MHz														450-470 MHz		23220		1659		91389		(equiv. 12.5 kHz)		6527.79				20.92		Re-use of 20 (UK inside statistics with about 50% weight)

		440-450 MHz		31270		Licenses

		450-470 MHz		57935		Licenses		Much more PMR/PAMR licensee in 450-470 MHz compared with 410-430 MHz)												National usage density varies drastically						AUT, DEN, FIN, NL, SUI, UK much higher than the other yellow countries

		450-460 MHz		18035		(quite equal distribution)														Usage density can also vary inside a country drastically band-by-band

		460-470 MHz		14759																This gives actually an opportunity for other radio services in parts of these frequencies in some countries

		Total Licences		108648		Estimated number of NB PMR/PAMR licenses in 32 CEPT countries at the end of 2013 (CEPT total perhaps 120000)

		Total units		475713		Estimate for CEPT				Re-use/12.5 kHz min. (CEPT)				110		(excl. other use than PMR/PAMR and WB PMR/PAMR use)

																Thesis: This also means that there is still a lot of capacity for NB PMR/PAMR?!

		WB Licenses														But: congestions, if at all, in metropolitan situations or at border-situations; what is with WB?

		(only indication that there is some WB use)

		406.1-410 MHz		1								2																				22																																				1

		410-430 MHz										2				1												1				10								17												1																1												2												1																92

		440-450 MHz																										1																																																																																92

		450-470 MHz																										1				6				1												3																1																				1								1								1												2								1

		Country Size		83.9				207.6				51.2				111				56.6				9.2				78.9				42.9				45.2				338.4				640.7				357.1				132				93				84.4				64.6				65.3				2.6				316				13.8				41.5				385.1				312.7				92.2				17.1				88.4				49				20.3				504.6				450.3				41.3				243.6

		Population		8.6				9.5				3.9				7.4				4.3				1.1				15.5				5.6				1.3				5.5				66.6				80.7				10.8				9.9				6.4				2				2.9				549.7				446.5				703				16.9				5.1				38.5				10.4				144				7.2				5.4				2				46.5				9.7				8.2				64.1

		450-470 MHz		0.1025029797		1.3										0.0666666667		0.1						0.1195652174		0.2		0.1964512041		1.3		0.1305361305		4.0						0.0162529551		1.6																						0.0309597523		0.0						211.4230769231		797.9		1.4129746835		0.4						0.4072289157		83.1																						0.1102040816		0.9						0.0921521998		5.6						0.1985472155		76.9		0.263136289		100.0

		Differences in PMR usage density: 450-470 MHz over population density (mil inhabitants/1000km2) in 12.5 kHz in comarison to UK (100)

		UK		100		(since it accounts for about 25% of PMR usage in 400 MHz in Europe)

		Austria		1.3

		Bulgaria		0.1

		Cyprus		0.2

		Czech Republic		1.3

		Denmark		4.0

		Finland		1.6

		Latvia		0.0

		Malta		0.4

		Netherlands		83.1

		Slovakia		0.9

		Spain		5.6

		Switzerland		76.9
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