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[bookmark: _Toc324337346]Executive summary
This supplement to ECC Report 141 provides the technical elements and parameters needed for the consideration of introduction of digital radio systems in Band II. The introduction of such digital services in Band II can be achieved on the basis of sharing the spectrum with existing FM services providing appropriate sharing criteria are adhered to.  The sharing criteria for three digital standards, Digital Radio Mondiale (DRM), HD Radio and RAVIS, are presented comprising of technical characteristics, protection ratios and criteria for the protection of other services.  A list of references is also included to aid those wishing to contemplate the more general planning aspects.
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LIST OF ABBREVIATIONS




	Abbreviation
	Explanation

	CEPT
	European Conference of Postal and Telecommunications Administrations

	DRM
	Digital Radio Mondiale 

	FM
	Frequency Modulation 

	HD Radio
	Hybrid Digital Radio 

	MSC
	Main Service Channel

	PL
	Primary Lower

	PR
	Protection Ratio

	PU
	Primary Upper

	QAM
	Quadrature amplitude modulation

	QPSK
	Quadrature Phase Shift Keying

	RAVIS
	Realtime AudioVisual Information System

	SDC
	Service Description Channel

	T-DAB
	Terrestrial-Digital Audio Broadcasting

	VHF
	Very high frequency



[bookmark: _Toc324337347]
Introduction
Any conceivable introduction of digital terrestrial broadcasting in Band II can be achieved only on the basis of sharing the spectrum with existing FM services. To this end appropriate sharing criteria need to be adhered to. Relevant technical parameters in this context are summarized in this supplement to ECC Report 141 [1]. The purpose of this document is NOT to provide a planning handbook for digital terrestrial broadcasting systems in VHF Band II.
[bookmark: _Toc286997860][bookmark: _Toc287000186][bookmark: _Toc289774818][bookmark: _Toc289775559][bookmark: _Toc289776799][bookmark: _Toc289776940][bookmark: _Toc289777929][bookmark: _Toc289857938][bookmark: _Toc289951348][bookmark: _Toc287000194][bookmark: _Toc287000195][bookmark: _Toc287000196][bookmark: _Toc287000197][bookmark: _Toc287000198][bookmark: _Toc287000199][bookmark: _Toc286933987][bookmark: _Toc286935629][bookmark: _Toc286997870][bookmark: _Toc287000202][bookmark: _Toc289702231][bookmark: _Toc289774821][bookmark: _Toc289775562][bookmark: _Toc289776802][bookmark: _Toc289776943][bookmark: _Toc289777932][bookmark: _Toc289857941][bookmark: _Toc289951351]FM frequency allocation in Band II may be used for digital terrestrial broadcasting services with characteristics that may be different from those appearing in the GE84 Plan [2] but within the envelope of their Plan entry or aggregate entries under the provisions of GE84 [2], and that their administrations agree that any such use will be afforded protection to the levels defined by the interfering field strengths as arising from their frequency allocations, taking into account any relevant bilateral agreements. This means any such alternative usage of Band II frequencies must not produce more interference nor claim more protection than the corresponding frequency allocation of GE84 [2].
[bookmark: _Toc299097645][bookmark: _Toc324337348]General Technical CharActeriStics of Candidate Digital Terrestrial Broadcasting Systems for Band II
[bookmark: _Toc279759624][bookmark: _Toc299097646][bookmark: _Toc324337349]Digital Radio Mondiale (DRM)
The DRM standard, defined in ETSI ES 201 980 [3], provides configurations for broadcast frequencies below 30 MHz as well as for broadcast frequencies above 30 MHz in Mode ‘E’ (often referred to as 'DRM+'), including the VHF Band II. The parameters and statements given in this section refer to the latter set of DRM configurations.
[bookmark: _Toc279759625][bookmark: _Toc299097647][bookmark: _Toc324337350]System Parameters of DRM
[bookmark: _Toc299097648][bookmark: _Toc324337351]DRM Signal Parameters
Two different modulation configurations in DRM robustness mode E are considered as given in Table 1.
The first one is a low protected DRM signal which is defined by the set of parameters:
Mode E, MSC Mode 0 (16-QAM), SDC Mode 1 (code rate = 0.25), MSC Protection level 2 (code rate = 1/2), MSC equal error protection, net bit rate 149.1 kbit/s.
The second modulation configuration represents a high protected DRM signal with the parameters:
MSC Mode 4 (4-QAM), SDC Mode 1 (code rate = 0.25), MSC Protection level 1 (code rate = 1/3), MSC equal error protection, net bit rate 49.7 kbit/s.
[bookmark: Table01][bookmark: Table1]Table 1: MSC code rates for DRM
	DRM signal
	High protected
	Low protected

	MSC mode
	11 - 4-QAM
	00 - 16-QAM

	MSC protection level
	1 
	2

	MSC code rate
	1/3
	1/2

	SDC mode
	1
	1

	SDC code rate
	0.25
	0.25

	Bit rate approx.
	49.7 kbit/s
	149.1 kbit/s



The propagation-related OFDM parameters of DRM are given in Table 2.

[bookmark: Table2][bookmark: _Ref299370653]Table 2: OFDM parameters
	Parameter Name 
	Value 

	Elementary time period T
	83 1/3 s

	Duration of useful (orthogonal) part Tu = 27·T
	2.25 ms

	Duration of guard interval Tg=3·T
	0.25 ms

	Duration of symbol Ts = Tu + Tg
	2.5 ms

	Tg/Tu
	1/9

	Duration of transmission frame Tf
	100 ms

	Number of symbols per frame Ns
	40

	Channel bandwidth B
	96  kHz

	Carrier spacing 1/Tu
	444 4/9 Hz

	Carrier number space
	Kmin= -106; Kmax= 106

	Unused carriers
	None


[bookmark: _Toc299097649][bookmark: _Toc324337352]DRM Frequency Rasters
The DRM frequencies can be positioned in a 100 kHz raster in Band II. The nominal centre carrier frequencies are, in principle, integral multiples of 100 kHz [2].
[bookmark: _Toc279759630][bookmark: _Toc299097650][bookmark: _Toc324337353]HD Radio
HD Radio system provides numerous configurations. Certain configurations are proposed for planning for Band II in Europe. These configurations allow for different bandwidth settings, frequency positioning, band combining and different throughput. These configurations are captured (or being updated at the present time) in standards documents, such as NRSC-5C [4]. These configurations are also briefly described in the present document in conjunction with the provided planning parameters and deployment aspects, such as sharing criteria.
It has to be noted that for the purpose of this report the same digital signal blocks of either 70 kHz each or 100 kHz bandwidth each are employed in constituting the system configurations. In some configurations the system allows employing a single digital block. In other configurations the system allows employing two digital blocks, while the power level of each block is set independently to that of the other block. 
The system also allows linking an analogue signal to adjacent digital block or two blocks in terms of provided services, while the power level of each digital block and that of the analogue signal may be set independently of each other. The spectral location of a digital block is relative to a reference analogue signal frequency. This reference frequency is purely for calculation purposes. As noted above a digital block may or may not be associated with an analogue signal, Whether such a link is employed or not is not of relevance for planning purpose in Band II, and the analogue signal is dealt with as an independent FM signal according to ITU-R Recommendation BS.412 [5]. For common description and convenience, the linking of the analogue signal and adjacent digital signal is referred to as ‘Hybrid’ configuration or ‘Hybrid’ Waveform. Similarly, when not employing such a link, whether the analogue signal is present or not, is referred to as ‘all-digital’ configuration or ‘all-digital’ waveform. More details on the spectral layout can be found in section 2.2.1.2.
[bookmark: _Toc279759631][bookmark: _Toc299097651][bookmark: _Toc324337354]HD Radio System Parameters
[bookmark: _Toc299097652][bookmark: _Toc324337355]HD Radio Signal Parameters
The system can be configured to use a single frequency block that employs 70 kHz digital signal bandwidth or 100 kHz digital signal bandwidth. The configuration is defined by system modes, and provides various combinations of logical channels, bit rates and protection levels. 
When configured to use 70 kHz bandwidth, the system may be configured by mode MP9. It then employs logical channel P1 and provides a throughput (net bit rate) of 98.3kbit/s. The employed modulation is QPSK.
When configured to use 100 kHz bandwidth, the system may be configured to mode MP8 or mode MP19. When configured to mode MP8, the system employs logical channel P1 and provides a throughput (net bit rate) of 98.3kbit/s. When configured to mode MP19, the system employs logical channels P1and P3, and provides a throughput (net bit rate) of 122.9kbit/s. The employed modulation is QPSK.
While it is treated as two independent signals, in the context of planning, sharing and compatibility for Band II in Europe, HD Radio system also supports joint configurations of two digital bands. Joint configurations provide higher robustness or support higher bit rate. When configured to use 2 x 70 kHz bandwidth, the system may be configured by mode MP1. It then employs logical channel P1 and provides a throughput (net bit rate) of 98.3kbit/s. When configured to use 2 x 100 kHz bandwidth, the system may be configured by mode MP11. It then employs logical channels P1, P3 and P4, and provides a throughput (net bit rate) of 147.5kbit/s.
The general characteristics of HD Radio system configurations (operating modes) are summarized in Table 3.
[bookmark: Table3][bookmark: _Ref299370765]Table 3: General Characteristics of HD Radio System Operating Modes
	System Mode
	Used BW
(kHz)
	Total1 bit rate
	Channel P1
	Channel P2
	Channel P3
	Comments

	
	
	
	Code rate
	Bit1 rate
	Code rate
	Bit1 rate
	Code rate
	Bit1 rate
	Interleaver span

	MP9
	70
	98.3
	4/5
	98.3
	-
	-
	-
	-
	P1: ~1.5s 

	MP8
	100
	98.3
	4/7
	98.3
	-
	-
	- 
	-
	P1: ~1.5s; additional diversity delay

	MP19
	100
	122.9
	4/5
	98.3
	1/2
	24.6
	-
	-
	P1: ~1.5s;
P3: ~3s 

	MP12
	2 × 70
	98.3
	2/5
	98.3
	-
	-
	-
	-
	P1: ~1.5s 

	MP112
	2 × 100
	147.5
	2/5
	98.3
	1/2
	24.6
	½
	24.6
	P1: ~1.5s;
P3/P4: ~3s


Note 1	The bit rates reflect the throughput (‘net’ bit rate) by the application layer, and do not include the overhead used by the physical layer.
Note 2	Joint configuration of two digital signal blocks for enhanced performance or features. The digital blocks are treated independently in the context of Band II in Europe.

Additional HD Radio system signal parameters (physical layer) for Band II are provided in Table 4.

[bookmark: Table4][bookmark: _Ref299370833]Table 4: HD Radio System physical layer parameters
	Parameter Name 
	Computed Value (rounded) 

	Cyclic Prefix Width α
	0.1586 ms 

	Symbol Duration (with prefix) Ts
	2.902 ms 

	Number of symbols in a block 
	32 

	Block Duration Tb
	9.288 ms 

	Number of blocks in a frame
	16 

	Frame Duration Tf
	1.486 s

	OFDM Subcarrier Spacing Δf
	363.4 Hz

	Number of carriers
	70 kHz band  :   191
100 kHz band:   267

	Used bandwidth
	70 kHz band  :   69.4 kHz
100 kHz band:   97.0 kHz


[bookmark: _Toc299097653]
[bookmark: _Toc324337356]HD Radio Frequency Rasters
In Europe, planning is based on a 100 kHz channel raster in Band II. In the US the fundamental channel raster is based on a 200 kHz spacing. The HD Radio system presumes that the digital signal blocks are at pre-defined positions. As can be seen from the diagrams in Figure 1 and Figure 2 these positions are not centred on the 100 kHz (or 200 kHz) raster but in between. It has to be noted that the block position of 0 kHz in the figures below corresponds to the reference analogue frequency for the HD Radio signal as discussed in section 2.2. 
The centre frequencies of an HD Radio single OFDM block lie in the following frequency separation to the nominal carrier frequency of an FM signal (that are, in principle, integral multiples of 100 kHz):
· in the case of the 100 kHz OFDM block in the multiples of 50 kHz, i.e. ±(50 + n×100) kHz, (n=0, 1, 2, ...)
· in the case of the 70 kHz OFDM block in the multiples of 35 kHz, i.e. ±(35 + n×100) kHz or of 65 kHz, i.e. ±(65 + n×100) kHz.
[image: ]
Note: PL and PU are used for indicating lower positioning and upper positioning (respectively) of the digital block. The indication is for convenience only, and does not suggest an actual difference in the signal.
[bookmark: Fig1][bookmark: _Ref299371307][bookmark: _Ref299095665]Figure 1: HD Radio 70 kHz digital block positioning examples
[bookmark: _Ref299095684]
[image: ]
Note: PL and PU are used for indicating lower positioning and upper positioning (respectively) of the digital block. The indication is for convenience only, and does not suggest an actual difference in the signal.
[bookmark: Fig2][bookmark: _Ref299371316]Figure 2: HD Radio 100 kHz digital block positioning examples
[bookmark: _Toc279759636][bookmark: _Toc299097654][bookmark: _Toc324337357]RAVIS
The RAVIS standard is intended for digital broadcasting in VHF Bands I and II [6].
[bookmark: _Toc279759637][bookmark: _Toc299097655][bookmark: _Toc324337358]RAVIS System Parameters
[bookmark: _Toc299097656][bookmark: _Toc324337359]RAVIS Signal Parameters
RAVIS (Realtime Audiovisual Information System) supports:
· three types of radio channel bandwidth: 100, 200 and 250 kHz.
· three different coding rates for the logical channel of main service: 1/2, 2/3 and 3/4.
· three different modulation types for logical channel of main service: QPSK, 16-QAM and 64-QAM.
Rounded bit rates for different combinations of system parameters are given in Table 5.
[bookmark: Table5][bookmark: _Ref299095125]Table 5: Bit rates for RAVIS
	Modulation type
	Code rate
	Bit rate (kbps)

	
	
	100 kHz channel
	200 kHz channel
	250 kHz channel

	QPSK
	1/2
	80
	160
	200

	
	2/3
	100
	210
	270

	
	3/4
	120
	240
	300

	16-QAM
	1/2
	150
	320
	400

	
	2/3
	210
	420
	530

	
	3/4
	230
	470
	600

	64-QAM
	1/2
	230
	470
	600

	
	2/3
	310
	630
	800

	
	3/4
	350
	710
	900




The propagation-related OFDM parameters of RAVIS are given in Table 6.
Table 6: OFDM parameters for RAVIS
	Parameter Name
	Value

	Duration of useful (orthogonal) part Tu
	2.25 ms

	Duration of guard interval Tg
	0.28125 ms

	Duration of symbol Ts = Tu + Tg
	2.53125 ms

	Tg/Tu
	1/8

	Duration of transmission frame Tf
	103.78125 ms

	Number of symbols per frame Ns
	41

	Carrier spacing 1/Tu
	444 4/9 Hz

	Channel bandwidth B
	100 kHz
	200 kHz
	250 kHz

	Number of carriers Ktotal
	215
	439
	553

	Used bandwidth (Ktotal + 1)/Tu
	96.0 kHz
	195.6 kHz
	246.2 kHz



[bookmark: Table6][bookmark: _Toc304196780][bookmark: _Toc299097657][bookmark: _Toc324337360]RAVIS Frequency Rasters
The RAVIS frequencies can be positioned in a 100 kHz raster in Band II. The nominal centre carrier frequencies are integral multiples of 100 kHz [2].
[bookmark: _Toc299097658][bookmark: _Toc324337361]T-DAB
Initially, T-DAB was considered as a candidate system for digital terrestrial audio broadcasting in Band II as a successor to FM. However, this option is no longer pursued. Information for the planning of T-DAB is available within the original Wiesbaden 95 documentation [7] and also the GE06 [8] documentation.
[bookmark: _Toc279759643][bookmark: _Toc299097659][bookmark: _Toc324337362]Sharing Parameters
[bookmark: _Toc324337363]FM
Spectrum masks for FM in VHF band II as a minimum transmitter requirement are given in [5]. Note that the spectrum masks are defined for a resolution bandwidth of 1 kHz.


Table 7: FM spectrum mask
	Spectrum mask (100 kHz channel) / 
relative level for FM)

	Frequency offset
(kHz)
	Level 
(dBc/ 1 kHz)

	0
	0

	 100
	0

	 200
	-80

	 300
	-85

	 500
	-85


[bookmark: _Toc324337364]dRM
[bookmark: _Toc279759646][bookmark: _Toc299097662][bookmark: _Toc324337365]Out-of-Band Emissions
Spectrum masks for DRM in VHF band II are given in Figure 3 and Table 8.

[bookmark: Fig3][bookmark: _Ref299371950]Figure 3: Spectrum masks for FM and DRM in VHF Band II
[bookmark: Table8][bookmark: _Ref299371964]
Table 8: Spectrum masks for FM and DRM in VHF Band II
	Spectrum mask (100 kHz channel) / 
relative level for DRM

	Frequency offset
(kHz)
	Level 
(dBc/1 kHz)

	0
	-20

	 50
	-20

	 60
	-50

	 181.25
	-65

	 200
	-80

	 300
	-85

	 500
	-90



[bookmark: _Toc299097663][bookmark: _Toc324337366]HD Radio
[bookmark: _Toc279759648][bookmark: _Toc299097664][bookmark: _Toc324337367]Out-of-Band Emissions
[bookmark: Table9]The out-of-band spectral emission masks for HD Radio transmissions using a single digital block in reference to the FM radio broadcast spectral mask, as indicated in the ETSI EN 302 018-1 [9], are given in Tables 9 and 10 and in Figure 4. These spectrum mask values differ from the values given in Recommendation ITU-R BS.1114-7 [11] since the tables in the ITU documentation cover different systems modes which are not used in Europe. However, it has to be noted that this figure has been drawn in such a way for comparison purposes only. The digital blocks of HD Radio will not be located at any of possible positions of the European spectrum raster in Band II. Rather, the blocks will be positioned as depicted in Figure 1 and Figure 2.

Table 9: Out-of-band spectrum mask for 100 kHz bandwidth
HD Radio transmissions in Band II
	Frequency Offset (kHz)
	Level (dBc/1 kHz)

	± 50 kHz
	-20

	± 57.5 kHz
	-53

	± 100 kHz
	-62

	± 150 kHz
	-72.5

	± 181 kHz
	-90

	± 500 kHz
	-90



[bookmark: Table10]Table 10: Out-of-band spectrum mask for 70 kHz bandwidth
HD Radio transmissions in Band II
	Frequency Offset (kHz)
	Level (dBc/1 kHz)

	± 35 kHz
	-18.5

	± 42.5 kHz
	-51.5

	± 100 kHz
	-62

	± 135 kHz
	-71

	± 166 kHz
	-88.5

	± 500 kHz
	-88.5



[image: ]
[bookmark: Fig4]Figure 4: Out-of-band spectrum mask for HD Radio transmissions in Band II
[bookmark: _Toc299097665][bookmark: _Toc324337368]RAVIS
[bookmark: _Toc279759650][bookmark: _Toc299097666][bookmark: _Toc324337369]Out-of-Band Emissions
The spectrum masks for RAVIS transmission (for three types of channel bandwidth) are given in Table 11, Table 12 and Table 13. RAVIS spectrum masks are fitting into analogue FM spectrum mask. Figure 5 sketches all three masks together with the FM spectrum mask as a reference.
[bookmark: Table11][bookmark: _Ref299371502][bookmark: _Ref299371414]Table 11: Spectrum Mask for RAVIS transmission
100 kHz bandwidth
	Frequency Offset (kHz)
	Level (dBc/1 kHz)

	0 kHz
	-20

	± 50 kHz
	-20

	± 70 kHz
	-50

	± 100 kHz
	-70

	± 200 kHz
	-80

	± 300 kHz
	-85

	± 500 kHz
	-85



[bookmark: Table12][bookmark: _Ref299371875]
Table 12: Spectrum Mask for RAVIS transmission
200 kHz bandwidth
	Frequency Offset (kHz)
	Level (dBc/1 kHz)

	0 kHz
	-23

	± 100 kHz
	-23

	± 120 kHz
	-50

	± 150 kHz
	-70

	± 200 kHz
	-80

	± 300 kHz
	-85

	± 500 kHz
	-85


[bookmark: Table13][bookmark: _Ref299371886]
Table 13: Spectrum Mask for RAVIS transmission
250 kHz bandwidth
	Frequency Offset (kHz)
	Level (dBc/1 kHz)

	0 kHz
	-24

	± 125 kHz
	-24

	± 145 kHz
	-50

	± 175 kHz
	-70

	± 200 kHz
	-80

	± 300 kHz
	-85

	± 500 kHz
	-85



[image: Maski_En_rev.png]
[bookmark: Fig5][bookmark: _Ref299371907]Figure 5: Out-of-band spectrum mask for RAVIS transmissions in Band II
[bookmark: _Toc279759651][bookmark: _Ref289777374][bookmark: _Toc299097667][bookmark: _Toc324337370]
Protection Ratios for FM
The minimum acceptable ratio between a wanted signal and interfering signals to protect the reception of the wanted signal defines the protection ratio PR (dB). The values of protection ratios given in this section refer to a location probability of 50%. They were determined by application of Recommendation ITU-R BS.641 [4]. 
The assessment of FM being interfered with by FM has to be carried out in accordance with Recommendation ITU-R BS.641 [4]. This recommendation shall be applied correspondingly in those cases where FM is interfered with by one of the digital signal types described in this report. The FM interferer has to be replaced by the digital interfering signal. The spectrum of the digital signal should resemble the shape of the corresponding spectrum mask as closely as possible.
The protection ratio for the digital systems listed below is applied to the presence of a single digital block. In the case of more than one digital block interfering with the wanted FM signal the out-of-band emission mask is applied to each digital signal block individually and each signal is treated individually for compatibility issues in Band II. It has to be noted that their aggregate impact has to be taken into account when evaluating compatibility.
[bookmark: _Toc279759653][bookmark: _Toc299097669][bookmark: _Toc324337371]FM interfered with by DRM
The protection ratios for FM interfered with by DRM are given in Table 14.
[bookmark: Table14][bookmark: _Ref299371828]Table 14: Protection ratios PRbasic for FM interfered with by DRM
	Frequency separation between
centre frequencies (kHz)
	0
	± 100
	± 200
	± 300
	± 400
	± 500
	± 1000

	Basic protection ratio (dB)
	49
	30
	3
	-8
	-11
	-13
	-21


[bookmark: _Toc279759654][bookmark: _Toc299097670][bookmark: _Toc324337372]FM interfered with by HD Radio
The protection ratios for FM interfered with by a HD Radio digital signal are provided in Table 15 for 100 kHz block bandwidth and in Table 16  for 70 kHz bandwidth.  
The frequency separation mentioned in the tables refers to the spectral distance between the centre of the digital HD Radio block and the centre frequency of the interfered FM signal. In the case of the 100 kHz digital block the frequency separation between this and a conceivable FM signal can take multiples of 50 kHz, i.e. ±(50 + n×100) kHz, (n=0, 1, 2, ...). For the case of a 70 kHz digital block the separations are ±(35 + n×100) kHz or ±(65 + n×100) kHz.


[bookmark: Table15][bookmark: _Ref299371794]Table 15: Protection ratios PRbasic for FM interfered with by HD Radio 100 kHz bandwidth
	Frequency separation between
centre frequencies(kHz)
	± 50
	± 150
	± 250
	± 350
	± 450
	± 950

	Basic protection ratio (dB)
	45
	-4
	-8
	-9
	-12
	-26



[bookmark: Table16][bookmark: _Ref299371809]Table16: Protection ratios PRbasic for FM interfered with by HD Radio 70 kHz bandwidth
	Frequency separation between
centre frequencies (kHz)
	± 35
	± 65
	± 135
	± 165
	± 235
	± 265
	± 335
	± 365
	± 435

	Basic protection ratio (dB)
	44
	43
	-4
	-5
	-8
	-9
	-10
	-10
	-13


[bookmark: _Toc279759655][bookmark: _Toc299097671][bookmark: _Toc324337373]FM interfered with by RAVIS
The protection ratios for FM interfered with by RAVIS are given in Table 17 for 100 kHz bandwidth, in Table 18 for 200 kHz bandwidth and in Table 19 for 250 kHz bandwidth.
[bookmark: Table17][bookmark: _Ref299371714]Table 17: Protection ratios PRbasic for FM interfered with by RAVIS 100 kHz bandwidth
	Frequency separation between
centre frequencies (kHz)
	0
	± 100
	± 200
	± 300
	± 400
	± 500
	± 1000

	Basic protection ratio (dB)
	50
	32
	-3
	-8
	-10
	-12
	-20



[bookmark: Table18][bookmark: _Ref299371733]Table 18: Protection ratios PRbasic for FM interfered with by RAVIS 200 kHz bandwidth
	Frequency separation between
centre frequencies (kHz)
	0
	± 100
	± 200
	± 300
	± 400
	± 500
	± 1000

	Basic protection ratio (dB)
	49
	46
	25
	-8
	-10
	-12
	-20


[bookmark: _Ref299371747]
[bookmark: Table19]Table 19: Protection ratios PRbasic for FM interfered with by RAVIS 250 kHz bandwidth
	Frequency separation between
centre frequencies (kHz)
	0
	± 100
	± 200
	± 300
	± 400
	± 500
	± 1000

	Basic protection ratio (dB)
	48
	45
	26
	-8
	-10
	-12
	-20


[bookmark: _Toc279759665][bookmark: _Toc299097672][bookmark: _Toc324337374]Sharing Criteria with Other Services
Analogue broadcasting compatibility with aeronautical services is fully specified in Recommendation ITU-R SM.1009 [10]. Digital broadcasting will have to comply with the same requirements. All broadcasting signals by definition must have the main power content contained completely within the broadcasting band. 
It has to be noted that there is on-going work at the ITU to provide the necessary recommendations for the new digital transmission formats and their compatibility with aeronautical systems. Further study on this item is required. In any case restrictions need to be applied for the usage of frequencies at the boundaries of Band II. 
[bookmark: _Toc289858012][bookmark: _Toc289951423] 
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ETSI EN 302 018-1 V1.2.1: Electromagnetic compatibility and Radio spectrum Matters (ERM); Transmitting equipment for the Frequency Modulated (FM) sound broadcasting service (www.etsi.org)
Recommendation ITU-R SM.1009: Compatibility between the sound-broadcasting service in the band of about 87-108 MHz and the aeronautical services in the band 108-137 MHz (www.itu.int)
Recommendation ITU-R BS.1114-7: Systems for terrestrial digital sound broadcasting to vehicular, portable and fixed receivers in the frequency range 30-3 000 MHz (www.itu.int)
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