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Recommendation proposed by Working Group T/WG 16 “Radio Equipment and Systems™ (RES)

Text of the Recommendeation adopted by the ““Telecommunications” Commission :

The European Conference of Postal and Telecommunications Administrations.

considering

{(a) that modern technology allows low-power radio transmitter-receiver (transceiver) and multi-channel trun king

mode in the 900 MHz band for Short Range Radiocommunication between mobile and base stations or between
mobile stations using digital modulation for the transmission and reception of voice and data at a aross bit rate
of 16 kbit/s,

that this technology can improve frequency economy,

that this technology can largely avoid interference by using only free channels,

that such equipment can solve problems of Administrations, in meeting the demand for short range radio-
communications, for instance in urban areas,

that it 1s desirable for CEPT Administrations (o have common regulations and technical specifications,
that frequency coordination between Administrations. intending to introduce Short Range Radio (SRR) will be
cased. thanks to the principles of the system.

that common regulations and technical specifications will ease border crossing and facilitate the temporary use
of Short Range Radio equipment in foreign countries,

hat Short Range Radio may be accomplished both in a single frequency simplex mode and in a two frequency
semi duplex mode, which can coexist,
that Administrations may adopt either the single frequency simplex mode system or the (wo frequency semi
duplex mode system. or both,

reconumends

I

[
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that. as far as national regulations permit, the members of the CEPT should permit the use of SRR equipment
in the non-public Land Mobile Service under the technical conditions in the Annexes.

that for the type approval tests the methods of measurement described in the relevant sections of the present
Recommendation should be used.

that the test reports should be in conformity with CEPT Recommendation T/R 71-

that. i drawing up test reports, the Administrations should as far as possible Tollow the order of the tests and
numbering of the paragraphs used in the Annexes and adopt the nomenclatures in the Annexes of this Recom-
mendation.

that CEPT members should allow on o bilateral basis the border crossing and the temporary use of SRR
equipment. which has been type-approved and is m:n'kcd in accordance with the relevant Annex.

that the technical characteristios of SRR equipment operating in o single | frequency simplex mode or two
frequency semi duplex mode mentioned in the present Recommendations. should be used for the development
ol equipment.

that CEPT members shall evaluwate the technical characteristios given in Annexes A and B it an appropriitte ume

1

Tthe necessary development of equiprent has taken place
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ransmitter-receiver (transceiver) of the non-public land
adiccommunications using voice or data in the single

¢
13-935 MHBz or v the two frequency semi duplex mode

A Short Range Radio (SRR Yisal

wobile service mtended to provide
frequency simplex mode i the freq
in the frequency bands 933-935 MHz. vith 888-890 MEz.

Direct digital modulation of the carrier 1s used to send the selective signalling code and voice and/or data
messages.
SRR s equipment with:

an automated multichannel access techmaue without the assistance of a central controller. and

a reprogrammable read only memory facility (see Clause 15.).
SRR uses a selective signalling code which is described m Clause 12,7 a part of the selective signalling code
may be prescribed by the licence authority n order to umquely identify the equipment and hence the
licencee. Operation of SRE should only be possible when the reprogrammable read only memory fucility
18 correctly programmed.

Single Frequency Working

When the single frequency mode is used, two way communication 1s possible from hand portable to hand
portable stations. portable to vehicle mobile stations, mobile to mobile stations. portable to base stations
and vehicle mobile to base stations. as required by the user.

All single frequency stations operate in the stmplex mode.

In the standby mode. all stations are receiving on one or other of the control channels.

Two Frequency Working
When the two frequency mode is used. two way communication 1s possible between the base station and
hand portable or vehicle mounted mobile stations.
When the two frequency mode is used. a base station may also be used as a repeater station to allow portable
to portable. portable to mobile and mobile to mobile station two way communication over increased ranges
compared to those achieved with single frequency working.
To permit other base stations to monitor the use of a traffic channel. all two frequency base stations. whether
i the repeater mode or base station nrode. operate i the full duplex mode with continuous transmission
and reception on the traffic channel. while it 15 in use.
In order to enable monitoring of the traffic channels to permit selection of a free traflic channel. all two
frequency base stations are 1o be capable of receiving either on base station transmitting frequencies or on
mobile station transmitting frequencies. but not both at once.
I the standby mode a two frequency base or repeater station is receiving on one of the control channels.
When searching for a free traffic channel a two frequency base or repeater station 1s scanning the base
station transmitter frequencies.
When operating on the selected traffic channel o two freguency base or repeater station 1s receiving on the
[
i

selected trathic channel mobile transmit

reQquency.
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The selective signalling code
The selective signalling code is designed to set up an appropriate two way communication channel, so that
communication by voice or data may follow. The selective signalling code also identifies the station
originating the call and contains the identity of the station or stations being called. The composition of the
signalling code is deseribed in Clause 12,
Setting up a call
In order to set up the two way communication channel, the station initiating the call has to locate a free
channel. The station initiating the call can be a mobile or a base station.
The equipment is designed to operate on two designated control channels. In the standby mode a station
is normally receiving on the first control channel. It changes to and receives on the second control channel
if spurious signals are present on the first one for more than 5 seconds.
After receiving on the second control channel for 5 seconds. it switches back automatically to the first
control channel. If spuriocus signals are still present on the first control channel the procedure is repeated,
indefinitely if necessary.
A spurious signal is any signal above the threshold level of maximum usable sensitivity which 1s not
recognised as control channel data.
Initiating an individual call
To initiate a call, the operator selects the unique calling code of the wanted mobile or base station and
activates the call function. The station initiating the call then scans once the allocated channels to find a
free channel and stores that channel number in its memory. It then returns to the first control channel and
monitors the control channel to ensure it is free.
If the control channel is free it then transmits the full selective signalling code comprising the address code
of the wanted station. the free channel number previously located, a command code used to indicate any
special mode of operation, the address code of the call initating station and its nationality code.
However, if the control channel is already in use at that time, then the cuHing station must wait either:
1) totheend of an acknowledgement code word (identified by bit No. I being 07 in each part of the address
code words), or
it} atleast 200 ms after the end of a selective signalling code word, to allow 1) to take place should the called
station be in range and available
The selective signalling code words are transmitted in 160 ms. The 200 ms wait therefore allows for 40 ms
Rx to Tx switching time.
To minimise delay m finding a free channel cach station will scan for a free channel in accordance with
Appendix 1.
After the transmission of the full selective signalling code word, the calling station then switches to receive
on the control channel and waits for 200 ms for an acknowledgement code word from the wanted station.
I an acknowledgement code word is received, both stations switch to the already identified traffic channel
and monitor it for 200 ms (o ensure the identified traffic channel is free, at which point the calling station
sends the full selective signalling code and waits again for 200 ms for a further acknowledgement code word
from the wanted station. If received, the call ready indicator on the calling station opuatcs The call ready
indicator on the wanted station operates on the first press to talk transmission by the calling station. The
call ready indicator may be an audible or visual indication or both.
If no further acknowledgement code word on the traffic channel from the wanted station is received, the
calling station returns to the standby mode on the calling channel.
Similarly the called station will return to standby on the control channel after 500 ms if it does not receive
the selective signalhing code word from the calling station on the traffic channel.
In the event of a further attempt by the operator of the calling station to call the same wanted station. the
catling station when scanning for a free channel will commence at the previously chosen tratfic channel plus
one. This 1s to minimise the chance of selecting the same traffic channel, which was not suitable, a second
thme.
Absence of acknowledgement
It an acknowledgement code word from the called station Is not received on the control channel. the
following procedures are implemented

fdition of Sepitember 15,
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[f after the total of three attemipts by the calling station no acknowledgement code word is received from
the wanted station, the calling station repeats the procedures outlined above on the second control channel
The selection of the second control channel 1s tmed out in five seconds for reversion o the first control
channel.

2.1.6. The channel scaniing cyele
In order to complete the channel scanning cycle as rapidly as poxxlbi . the staton dwells on an occupied
channel for not more than 50 ms. When an apparently unoceup ied channel i% located. the dwell time
increases to 1.0 second to ensure that any use of the channel is mm ed. Only when a channel 1s unoccupied
for 1.0 second is it identified as a free channel.

As described above, the stations which will have switched to the originally identified free channel are
inhibited from transmitting until the channel has been monitored again, either to be free for 200 ms, or until
the full selective signalling code which includes their address code is received. Detection of any other address
code or other signals above the threshold level causes the stations to switch back to the first control channel
and the call ready indicators will not operate.

2.1.7. [dentification for monitoring purposes
The full selective signalling code word is transmitted automatically at the beginning of each transmission
on the traffic channel.

2.1.8. Limitation of congestion on traffic channels
To hmit congestion on the system each station is fitted with a time-out timer to limit the communication
period. The timer prevents any one way voice or data transmission exceeding a duration of one minute.
An audible warning signal is given after 50 seconds.
[l any station is receiving a signal on the traffic channel for one minute without receiving a correctly decoded
selective signalling code, the station returns immediately to the standby mode on the control channel.
If, during the one minute period a correctly decoded unwanted selective signalling code word 1s received,
the station returns to the standby mode on the control channel.
The arrangements described in the above two paragraphs are to limit the period of possible overhearing
of an unwanted transmission. when the wanted communication has been terminated and the same traffic
channel is seized by another station.
If a station receiving on a traffic channel does not recerve the wanted carrier signal above the threshold level
for 10 seconds. the station returns to the standby mode on the control channel.

2.1.9. User indicators

To give the user confidence of his station’s operation and to indicate the loading of the system. the following
imdicators are recommended.

The first indicator denotes the station is switched on and m the standby mode

The second mdicator denotes that the station is calling the \\dnlui tation or stations on the control channel
or Is scanning for & free channel.

The third indicator is the call ready indicator which denotes that the scanning sequence o select a free traflic
channel has been successfully completed and communication on the traflic channel may begin.

The mdicators can be visual. audible or both.

20000 Group calls coprional ;
The user can elect 1o set up a number of his own licenced unuts to form a group of unhmited size. The user
selects one oi' his unit’s addresses and programmes cach of the group units as follows,
oup-mdividual "‘H control on cach unit wishing to be part of the group 1s set 1o group. The user
Ihc group address and enters 11 into the memory. The umt s then ready to receive o call from any

The
sele
member o the Lroup.

28
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Usually this procedure 1s carried out once, normally when the system is installed. All the user’s mobile
stations will then respond to their own unique address, or to the group address which 1s also unique to the
2roup.

Asa non mandatory facility supplied at the manufacturer’s discretion. the user may set up multiple groups,
each group of the multiple groups using one of the user’s addresses.

To call the group froma mobzlc or base station. the call intuating station must first set his group/individual
call control to group and activate the call function.

The calling station then automatically selects a free channel as previously described and then transmits the
full selective signalling code word on the control channel.

With group calls a command code 1s transmitted by the call itiating station as part of the selective
stgnathing code word to inhibit transmission of the acknowledgement code word by the group of wanted
mobile stations.

After the imual acuvation of the call function by the calling station. it and all the group of wanted mobile
stations receving the call switch to the traflic channel and their call ready mdicators operate.

I after waiting for 200 ms, there is no detection on the traffic channel of any other user’s selective signalling

code word by the calling station, the call ready indicator operates on the calling station.

Any one of the group of wanted mobile stations is {ree to reply to the calling station as soon as the full
selective calling code 15 received.

Each station’s group selective signalling code word and its identity is transmitted automatically at the
beginning of each transmission on the traffic channel.

No acknowledgement procedures on group calls are used on either the control channels or the traffic
channels.

If no station s transmitting or receiving a valid voice or data communication as determined by detection
of a full selective signalling code word for 5 seconds, the station returns to the standby mode on the control
channel.

Two Frequency Semi Duplex Working

The system provisions
The system makes use of 4 control channels to administer 75 traflic channels for voice and/or data two way
communication. All channels are two frequency. The 4 control channels are channels 01 02; 78 and 79.

The regulatory authority, when granting the license, assigns the user one of the control channels.

The selecrive signalling code

The selective signalling code is designed to set up an appropriate two way communications channel, so that
communication by voice or data may follow. The selective signalling code also identifies the station nitiating
the call and contains the identity of the station being called.

The base station has 115 own unique identity (the selective signalling code) allocated by the licensing
authority. To avoid mobile units having to transmit two calling codes. one to the base station and one to
the wanted mobile unit. using the base staton as a repeater, the base station is programmed to respond
antomatically to all of the heencee’s mobile stations only

The command code being part of the selective signalling «:wdc {see Section 12,315 used by a call mitiating
mobile or base station to indicate whether a single or two frequency unit is making the call.

Serting up a call mohile 1o maobile via a repearer base staiion

Normal procedure

The procedure for setting up a call imitiated by a mobile umit 1o another mobile unit s performed in two

separate actions as follows:

1) the call imtuating mobile station establishes contact with the repeater base station

i) the repeater base station establishes contact with the wanted mobile station.

To mitiate a call, the mobile station operator selects the unigue address code of the wanted mobile unit and

activates the call {mmion. The call inttiating mobile itemn monttors the associated control channel m the

‘K; mf ‘)»_«.4}3‘\? MY « e it s free 100t is free the call mitiating mobile transmits the tull selective
sde ‘wéii'z 2'& e tr channel code set 1o zero. The control channel s monitored by the call

in the 933-935 MM/ band and is considered free it o single frequency call set up Gdentified

by the \;mgh& izujmm command code) is in progress. or no other signals are present,
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recerver monitors the control channel in order to avoid contenton, as desent

The call imitiating mobile station switches to receive on ihc umfm? channel and uuhses the retransmitted
selective calling code (Tom the repeater base station as an mterim acknowledgement. The calling initiating

1

mobile then waits for 5 seconds for an acknowledgement imm {nc wanted called mobile via th

15
¢ repealer,
Upon receipt of the inttating mobile catl. the base station stores m 1ts memory the address code and country
code of the imttiating caller mobile station and the address and nationality code of the wanted mobile station.
!

When the called mobile station has made an acknowledgement. the base station then scans once the base
station transmitting allocated traffic channels to find a free channel and stores that channel number in s
Memory.

g frequencies which necessitates a
and the mobile station transmitting

The base station scanning takes place on the buase station transnntii
receiver capable of receiving on the base station transmitting frequencies
frequencies.

Alternatively, a second receiver is used at the base station to continuously monitor for free traffic channels
to give an immediate allocation to the mobile stations.

To minimise delavs in finding a {ree channel each base station will scan for a free channel in accordance
with Appendix 1.

The repeater base station then returns 1o the control channel and transmits twice with an interval of 40 ms.
the full selective signalling code including this tme the free traffic channel number previously located.
All stations now switch to the free traffic channel with the base station operating i repeat mode. The call
mitiating mobile sends the full selective signalling code after 40 ms and then waits up to 200 ms for an
acknowledgemant code word {rom the wanted mobile station.

Il the call mitia[mg mobile correctly decodes only one of the go to channel full selective signalling code
words then it shall wait for 240 ms before sending the full selective code on the traffic channel.

H no acknowledgement code word is received from the wanted mobile station by the call imitating mobile
station, the latte
H orecerved, the call ready indicator on the call inittating mobile station operates. The call ready ndicator
n the wanted mobile station operates on the first press to talk ransmission by the calling station. The call
ready mdicator may be an audible or visual indication or both

o
I

returns to the conirol channel

I the repeater base station and the wanted mobile station do not rc“ci\‘c the full selective sig
from the call intnatng mobile station on the free wallic channel, withing o pertod of 440 mys af
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In order to hmit congestion on the control channel only one retry by the base station 1s allowed following
the procedure in Appendix 3 paragraph (a).

Naore. If other single and/or two frequency mobiles are correctly monitoring the control ch‘mncl the retry contention
problems are significantly reduced because the repeater base station transmitier has been active. Retry s then only
covering the case where contention occurred on the first trv or the mobile station was in a fzﬁdmg mode.

Setting up a call mobile 10 buase station

Normal procedure

The procedure for setting up a call initiated by a mobile unit to a base station is as follows:

To mitiate a call the mobile station operator selects the unigue address code of the wanted base station and

activates the call function. The call initiating mobile then monitors the associated control channel in the

933-935 MHz band to ensure it is free. If it is free (see Section 2.2.3.) the call initiating mobile transmits

the full selective signalling code with the traffic channel code set to all zeros. and switches to receive for

200 ms to await acknowledgement from the base station.

Upon receipt of the selective signalling code the base station recognises its own unique address code as an

indication that it s the wanted station. The base station transmits an acknowledgement code with the traffic

channel number set to all zeros.

After recetving this acknowledgement the call initiating mobile waits on recerve for traffic channel informa-

tion from the base station.

The base station scans for a free traffic channel in accordance with Appendix | and then transmits twice

with an interval of 40 ms the full selective calling signal including the channel number. The base station

now switches to the traffic channel and waits for up to 440 ms for a selective signalling code from the call

mitiating mobile. Upon receipt of this full selective signalling uxc including the channel number, the call

mnitiating mobile switches to the traffic channel and transmits a full selective signalling code. and waits for

an acknowledgement on receive for 200 ms.

If the call initiating mobile correctly decodes only one of the go to channel full selective signalling code

words then it shall wait for 240 ms before sending the full selective code on the traffic channel.

If the base station does not receive the latter full selective signalling code then it returns to the control
rannel.

the call mitiating mobile station does not receive the latter acknowledgement it returns to the control

ch
{ the base station receives the latter code then it transmits an acknowledgement.
f
hannel.

!
I
¢

Absence of acknowledgement

If no initial acknowledgement code word from the base station is received on the control channel, the
following procedures are implemented.

At time intervals the calling station repeats automatically, in accordance with Appendix 3, the full selective
signalling code whilst sull on the control channel. Tt swi itches Lo receive after each transmission for 200 ms
to monitor for an acknowledgement code word from the base s\tamon, As soon as an acknowledgement code
word is received. the sequence of events described in 2.2.4. 1. is followed.

If after the total of three attempts by the calling station no zickmvw]cdg ment code word s recetved from
the wanted station. the calling station reverts to standby.

Setting up a call. Base stution 1o mobile station

As it is the base station that initiates the call, it is the call initiating station that scans for the free channel.
The procedure therefore for setting up the call is identical to that for single frequency working as previously
described.

I order to enable other base stations operated by other licencees to monitor that the two frequency channel
1s 1 use, the base station initiating the call transmits continuously on the traffic channel while the call 15
1T Process.

This ensures that while a mobile station s transmiiting and the base station receving, another base station
does not dentify the iﬁza channel is free because it s out of range from the mobile station but in range
of the base station
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Other general informaiion

The paragraphs 2.1.6.. 2. 1.7.
two [reque nq, working.

and 2.1.9. 1 the section d

"BAND FOR SRR
SRR eqg

FREQUENCY EQU

Fhe frequency band for uipmment operating in the single

933-935 MHz.

The frequency band for SRR equipment operating in the two frequency semi dt

933-935 MHz and 888-890 MHz.

CARRIER FREQUENCIES AND CHANNEL NUMBERS

The following carrier frequencies with their associated numbers shall be used.

Single frequency operation:

933.0250 MHz imnxmmmg and Receiving
933.0500 MHz Not available

933.0750 MHz !‘mnsmiliing and Recerving
933.1000 MHz Transmitting and Receiving
933.1250 MHz Transmitting and Receiving

933.1500 MHz
and then at 25

Transmitting and Receiving
kHz mtervals up to:

action. This

ey ‘w\‘()}'kll}‘l

ealing with single freque

Tequency simplex mode

iplex mode

e
Jasat

also apply to

uses band

uses the bands

: 01
02
03

hannel
hannel
hannel
hannel 04
hannel 05
hannel 06

C
C
<
C
C
C

934.9500 MHz Not available Channel 78
934.9750 MHz Transmitting and Receiving Channel 79
wo [requency operation (base station {requencies):

933, 'E‘l‘zm.\‘mlmny 888.0250 Mz Receving Channel 01
Y33, Transmitting 888.0500 MHz Receiving Channel 02
Y33, Transmitting 888.0750 MHyz Receiving Channel 03
933. Fransmitting 8881000 MHz Receiving Channel 04
Y33, Tru mmvu ng 8881230 MHz Receiving Channel 05
933, Transmitting 8881500 MHz Receiving Channel 06
and then at 25 KHz mmtervals up o
S34.9500 MH2z Transmit my S8V 9506 Mz Recervin Channel 78
93497 A7 Transmitting 8899750 MHz Ruum o Channel 79

PAN

Kinte channels O and 79 are used as control chann FOT s nsed

as the first contro ! ‘ y Frequency semt duplex working channels 914 nsed
as control channels,
The same control chan g used tor stogle an a¢l

SOOIl 1w U by
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MODE OF OPERATION

The mode of operation for single frequency mobiles and single iw; lency base stations 1s simplex
The mode of operation for two frequency maobile stations is simplex
The mode of operation for two frequency base stations is duplex \;mmmg optional repeater mode).

MODULATION

On the control channels the method of modulation is Gaussian Minimum Shift Keying (GMSK) (0.70) at
1000 hit s. On the trafhic channels the method of modulation is (1\§Sfx 25y at 16 kbit/s (see CCIR report
903). Channel coding and framing will reduce the usable bitrate to E\ it/s (see Clause 13.).

SYNTHESIZERS AND PLL SYSTEMS

The transmitter shall be inhibited when the synthesizer is out of lock.

TIME LIMITATION ON CHANNEL OCCUPANCY

In the event that the emission on the control channel continues due to any fault in the radio equipment,
the emission shall cease automatically within | minute.

THRESHOLD LEVEL FOR RF SENSING TIME
To dcm‘m‘ ¢ the availubility of a channel the SRR shall be equipped with an RF level detector which
provides an RF sensing facility.

A channel shall be considered as idle if the median value of the input voltage is not higher than 2 microvolt
(e.m.f).

THE SELECTIVE SIGNALLING CODE

The selective signalling code word is transmitied on the control channel and consists of two data code words
after bit and frame synchronisation. as follows:

Bit Sync. {(Preamble) 16 bits
Frame Svnc. 16
Acknowledgement Code |
Fraffic Channel Code 7
Call Code of Wanted Station 24
Country Code of Calling Station 8
Command Code 4
Reserve 4
Cyclic Redundancy Check 16
L wcnsg Code of Network 24
Call Code of Calling Stauon 24
Cyclic Redundaney Check 16

Total E(xé bits

All numbers are encoded in % nary with the exception of the Country Code, which is encoded in binary
coded decimal. The most significant bit is transmitted first.

'Hw transmission begins with a ](w bit preamble of bit reversals 101010 so that the recetver duta demodula
tor can acquire bit synchromisation.

'i\h frame begins with a 16 bit synchronisation word. to enable the receiver decoder to etablish code word
framing, s as itllustrated below:

Bit Number: | ; . ;
Bit Value: | g 0 0 10 6 0 I o 1 0 !

;
(Bit number ©is transmitted first)
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osed xwu b e sufatory authority wishe

civing the station identity and are noy
programmed in by the manufac

(2 i' imes 4 equals ¥ ‘um; which
“the equipment. The decimal

mto B

esents

he country which has issued the user licence
ver in .v"‘x.m'vcndi?;

1
numbers of the counir ;
The command code comprising 4 biis is used to indicate special modes of operation such as group call and
U ‘ise spcu fied. all the bits are set 1o zero. For group call the command

working 0010 and both together 0011,

two frequency working. Unless other
code s set 1o BOOT. Tor two frequency

The free traffic channel code is the decimal channel number of the
into a binary number of 7 bits in accordance with the format given in Appendix 4.

ceted free trafthc channel transiated

The cyclic redundancy check of 16 bits for encoding and error checking is caleulated in three steps:

First. fifteen check bits are appended to the 48 information bits by encoding them in a (63, 48) cyclic code.

For encoding, the information bits I to 48 may be considered to be the coefficients of polynomial
having terms from X°* down to X'7. This pnl\rmm ial s divided modulo 2 by the generating polynomial
KPP X XV e XU X k bits, code word bits 49-63 correspond to

the coefficients of the terms from X' o X in the remainde lmh'nomml found at the completion of the

4 1. The fifteen d e
of

division. The (63, 48} cyclic code has & minmmum distance ol 5 and so guarantees detection of up to 4 bit

errors in one code word.

second. the final check bit of the (63, 48) cyclic code (code word bit 63) is inverted 1o protect against

misframing n the decoder.

Third, one bit 1s appended to the 63 bit block to provide an even bit parity check of the whole 64 bit code

word. The overall parity bit ensures that all odd numbers of errors can be detected. so the overall 64 bit

code guarantees that up to 5 bit errors can be detected.

At the recerver each code word may be checked for errors by recaleulating the check bits for the received

information bits. Any difference between the recetved check bits and the recalculated check bits indicates

that the received code word contains errors.

Itis left 1o the manufacturer whether identification of an error is used to reject the whole selective signalling

code word or whether to take advantage of the code’s potential error correction capability before taking

the decision whether or not o reject the word.

THE CODING SYSTEM
The coding system used for data transmission and reception is left to the manufacturer's discretion.

ye i accordance with the

The speech coding a

1 for use with \'oicc transmission and ;*cccpmm wil
standards of the GSM Divital |

] i
¢
Pan Fuvopean Specification for cellular rudio (13 kbit/s).

Fhe CEPT 'U‘]w(;xztl mark shall L‘()l'l\;f\i[ ol the mdication CEPT-SRE followed by one. two or three
> the equipment has been type-approved. as specified in Appendix 2

characters. indicating the country whe

he mammium Ivmm of the cha

Frapproval mark m a visible place even afller

Slegible and durable,
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15.2.

Indication of the Communication Frequency and Control Signal Infermation

The frequency actually used during a transmission or reception. including the channel number to express
that frequency. and the content of the control signal received shall neither be indicated nor be accessible
1o the user.

Precautions should be taken against extension of the usable frequency range by the user, e.g. the physical
and electrical design of the channel switching system shall permit operation in not more than the above
mentioned 79 channels.

Call code selection

The transceiver shall be equipped with a call code selector, which makes it possible to select any call code
i the range from 0000000 to 9999999 1o call any wanted station with a call code within that range. The
user has no access to the licence code.

Programming of the Unique Address Code and Licence Code

The transceiver shall be provided with a reprogrammable read only memory facility which meets all of the

following functional and technical requirements:

(a) means shall be provided to enable the transceiver functions to be operated by the user, only after
entering, by a suitable external facility, the unique licence code, country code and unique address call
code allocated by the regulatory authority or by an authorised organisation recognised by the regulatory
authority;

jep

when the regulatory authority does not require each transceiver Lo be alfocated a licence code, the unique
address call code and country code may be entered by the manufacturer as an authorised organisation
before despatching the transceiver to a distributor or user. The manufacturer would allocate the unique
address call code from a block of numbers allocated to the manufacturer by the regulatory authority:
(cy the user shall have no access to the means of entering the licence code. country code and address call
code and shall not have any means of changing anv of the codes:

(d) the user shall have no means of erasing any of the codes:

{e) means shall be provided to muintain the integrity of all the codes when the power supply 1s removed;

(fy the integrity of all the codes shall be maintained under normal and extreme test conditions;

(g) the control channel for two f‘rcqucncv workinL assigned by 11 mg Litom authority. is also pro-
grammed by an authorised organisation, in accordance with the conditions of the user licence.

Power

The equipment shall be constructed in such a way that an increase of the output power cannot be easily
achieved.

REF SPECIFICATION SUMMARY

Frequency band: 933 10 935 MHz for single frequency working
933 to 935 MHyz and 888-890 MHz for two frequency working
933 1o 935 MHz for two frequency base station transmitters

Channel separation: 25 kHz

Type of modulation: GMSK (0.25) at 16 kbit/s (speech and data)
GMSK (0,707 at } kbit/s (signalling)

Number of channels: 79 total

Channel allocation: 4 control channels 01, 02, 78 and 79

75 traffic channels 03 to 77
Channel 01 frequency: Single frequency working:
933.0250 MH7 transmitung and receiving
Tequencey working:
AHz base transmitting
MH7 mobile transmitting

Edition of September
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Channel 79 frequency:

Transmitter maximum rated
carrier power:

Transmitter frequency error:
Transmitter adjacent channel
power:

Transmitter spurious
emissions:

(transmitter operating and
in stand by position)

Transmitter Intermodulation:

(two frequency base station
installations only)

Receiver maximum usable
sensiivity:

Receiver co-channel rejection:

Recetver adjacent channel
selectivity:

Receiver spurious response
rejection:

Receiver intermodulation
response:

Receiver blocking:

Receiver spurious emissions:

S EREEEH

Single frequency working:

934.9750 M Hz transmitting and receiving

Two frequency working:

934.9750 M Hz base transmitting

8899750 M Hz mobile

7

=

+ 2.8 maxirmum

transmitting

70 dB relative to carrier for channels

50 dB relative to carrier

T/B 24-04 E
Annex A, Page 11

and 79

for channels ? to 77 iclusive

The adjacent channel power needs not be below 0.2 microwatt

From 9 kHz to 30 MHz under c<)zx§dcg’zné<m

0.25 microwatt maximum from 30-
maximum [rom LL 5

1.0 microwatt
60 dB minmmum

better than -+ 6 dB relative

of 10
8 dB minimum
50 dB minimum

60 dB minimum

535 dB minimum
80 dB minimum

to | microvolt

000 MH~
y GHz

e.m.f. for bit error rate (BER)

From 9 kHz to 30 MHz under consideration

2 nanowatt over range 30 to
20 nanowatt over range | to

1000 MHz
12.5 GHz
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Fhis specification applies 1o equipment ftted with an anterna socket to which an external antenna may be
peet i JH 3
coupled directly or by a suitable feeder cable.

Test Conditions, Power Sources and Ambient Temperatures

Normal and exireme test conditions
Type approval tests shall be made under normal test conditions. and also. where stated. under extreme test
conditions.

The test conditions and procedures shall be as specified in Clauses 1.2.2. to 1.2.5,

Test power source

I the equipment is provided with a permanently connected power cable, the test voltage shall be that
measured at the point of connection of the power cable to the equipment.

In equipment with incorporated batieries the test power source shall be applied as close to the battery
terminals as practicable,

During tests, the power source voltages shall be maintained within a tolerance 4 3% relative to the voltage
at the beginning of cach test.

Normal test condirions

Normal temperature and humidity
The normal temperature and humidity conditions {or tests shall be any convenient combination of tem-
perature and hunudity within the following ranges:
Temperature: +15Ctlo +35 C
Relative Humidity:  20% to 75%
Note. When it is impracticable to carry out the tests under the conditions stated above. a note (o this effect. stating the
actual temperature and relative humidity during the tests, shall be added to the test report.
Mains voltage

Mains voltage
The normal test voltage for equipment to be connected 1o the mains shall be the nominal mains voltage.
For the purpose of these specifications, the nominal voltage shall be the declared voltage or any of the
declared voltages for which the equipment was designed.

Regulated lead-acid battery power sources on vehicles
When the radio equipment is intended for operation from the usual types of regulated lead-acid battery
power source of vehicles. the normal test voltage shall be 1.1 times the nominal voltage of the battery
(6 volts, 12 volts, etc.).

Other power sources
Foroperation from other power sources or types ol battery (primary or secondary). the normal test voltage

shall be that declared by the equipment manufacturer.

Lxtrenie rest canditions

Extreme temperatures

Fortests atexireme temperatures. measurements shall be made in accordance with the procedures specified
m Clause 1230 at the lower und upper temperatures of 15 C o =55 .

Lxtreme test source voltaves

The lower extreme test voltages for equipment with power sowrces using primary batteries she

Follows:

I for the Lechunche, Nicke! Cadoium, or the Lithium-type of battery:

O.H3 times the nommal voltage of the battery:

reury-lype

04 s the nomimaia e of the hattery:
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3. for other types of primary batteries:
end point voltage declared by the equipment manufacturer;

4. when the equipment is intended for operation from the usual types of regulated lead-acid battery power
sources of vehicles the extreme test voltages shall be 1.3 and 0.9 times the nominal voltage of the battery
(6 volts, 12 volts, etc.):

5. theextreme test voltage for equipment to be connected to an AC mains source shall be the nominal mains

voltage £ 10%.

For equipment using other power sources, or capable of being operated from a variety of power sources,
the extreme test voltages shall be those agreed between the equipment manufacturer and the testing
authority and shall be recorded with the results.
Procedure for lests al extreme temperaiures
Test procedure
Before measurements are made. the equipment shall have reached thermal balance in the test chamber. The
equipment shall be switched on but the transmitter is not keved during the temperature stabilising period.
If the thermal balance is not checked by measurements, a temperature stabilising period of a least one hour,
or such period as may be decided by the testing authority, shall be allowed. The sequence of measurements
shall be chosen, and the humidity content in the test chamber shall be controlled so that excessive
condensation does not occur.

Procedure for equipment designed for intermittent operation
The specification calls for a time-out timer to be fitted limiting the maximum total transmission time (o
3 minutes. The equipment is therefore designated as for intermittent operation.
Before tests at the upper temperature the equipment is switched on to the standby condition and placed
in the test chamber and left until thermal balance is attained. The equipment shall then be switched on for
one minute in the transmit condition, followed by four minutes in the receive condition, after which the
equipment shall meet the specified requirements.
For tests at the lower temperatures the same procedure is used.

General Conditions

Principles of test procedure

The characteristics of the voice circuits of the equipment, which involve digital speech with an analogue
to digital converter for the transmitter and a digital to analogue converter for the receiver, do not lend
themselves to instrument measurements of the RF characteristics.

Therefore, all measurements are made at the data input to the transmitter and the data output from the
receiver, at the full bit rate independent of any forward error detection and/or correction.

Equipments that do not have an input/output socket for the data facility. either internally mounted or
mounted on an external surface can be temporarily modified to provide a suitable facility. Alternatively,
a method of test acceptable to the testing authority can be proposed by the manufacturer.

The manufacturer is responsible for supplying any ancillary equipment that is necessary to ensure that the
signat generators used for the receiver tests have identical modulation characteristics with that used in the
equipment transmitter,

All measurements are made with a bit rate of 16 kbit/s unless otherwise stated.

Arrangements for test signals applied 1o the receiver input

Sources of test signals for application to the receiver shall be connected in such a way that the impedance
presented to the receiver 1s 50 ohms.

This requirement shall be met irrespective of whether one or more signals are applied (o the receiver
simultaneously.

The effects of any intermodulation products and noise produced i the signal generators should be
negligible.

Receiver mute or squelch facility

The recetver mute or squelch circuit shall be made inoperative for the duration of the type-approval tests.

Editon of September
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P54 Norial rest sional aird normal test nochidaiion

s and the transmitter are chasen

e normal te nal used to modulate signal generators for ree

from the z"ol‘um’mg as appropriate.

Signal M1 consisting of & pseudo random bit sequence of 311 bits (according to CCTT
Limz V.52) repeated as necessary.
Signal M2, consisting o[" a radio frequency signal. modulated by an audio frequency signal of 800 Hy
with o deviation of | kH
F.3.5 1/}7/)()1/(1/‘1(1«5‘
Al the input and output impedances at radio frequency and other terminals of the equipment shall be as
agreed Ixmccn the manufacturer and the testing authority.
1.4 Test Site and General Arrangements for Measurements Tnvolving the Use of Radiated Fields
g
I Test site

The test site shall be on a reasonably tevel surface or ground.

At one point on the site. a ground plane of at least 3 metres diameter shall be pmvidcd. In the middle of
this ground plane, a support. capable of rotation through 360" in the horizontal plane. shall be used to
support the test sample at 1.5 metres above the ground plane.

For equipment which is not intended to be worn on a person, the sample should be tested using a
non-conducting support.

The sample shall be placed with its side of largest area on the metal plate. To meet the requirement that
the antenna is vertical while maintaining contact with the metal plate. it may be ncccssury to use a second
metal plate, attached to the first. This metal plate shall be 10 % 15 ¢m in size and shall be hinged to the first
plate by its 10 cm edge in such a way that the angle between the plates can be adjusted between 07 and 90,
The hinge point shall be adjustable so that the centre of the sample can be | IdLLd above the centre of the
circular plate. In the case of samples whose length along the antenna axis is‘ less than 15 cm, the sample
shall be arranged so that the base of the antenna is at the edge of the hinged plate.

Equipement which is intended to be worn on a person shall be tested using a simulated-man test fixture
as support.

The simulated-man test fixture comprises a standard container filled with salt water.

The container shall have the following dimensions:

Height 7 m (0.1 m)
Inside Diameter 300 mm (£ 5 mm)

Sidewall Thickness 5 mm (45 mm)
The container shall be filled with a salt (NaCly solution of 1.49 ¢ per litre of distilled water.
The test site shall be large cnoug’h to allow the erection of a measuring or transmitting antenna at a distance
of approximately 3 metres. The distance actually used shall be recorded with the results of the test carried
out on the site.
ufficient precauiions shall be taken to ensure that reflections from extraneous objects adjacent o the site
|

and ground reflections do not degrade the measurement results.

Test antenna

The test antenna is used to detect the radiation {rom both the test sample and the substitution antenna.
when lhc stie s used for radiation measurements : where necessary. itis used as a transmitting antenna, when
the site is used for the measurement ol receiver characteristics. This antenna is mounted on a support such
as Lo allow the antenna to be used in either the horizontal or vertical polarisation and for the height of 1ts
centre above ground to be varied over the range | 1o 4 metres. Preferably test antennae with pronounced
directivity \’houl I be used. The size of the test antenna along the measurement axis shall not exceed 20%
of the measuring distance.

Forradiation measwrements. the west antenna is connected 10 o Lest receiver, cupable of bemg tuned 1o any
P ol mewsuring accurately the relative Icwl of signals at its mput. Whe

frequency under im gx‘ilgu[mn

necessury (Hor receiver measurementsi the test receiver Is replaced by a signal source.

feinber PR TN
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Substitution antenn

When mesuring in the frequency range up to | GHz the substitution antenna shall be a hall wave dipole,
resonant at the frequency under consideration, or a shortered dipole, calibrated to the half wave dipole.
When measuring in the frequency range above 4 GHz a horn radiator shall be used.

For measurement between | and 4 GHz either a half wave dipole or a horn radiator may be used. The centre
of this antenna shall coincide with the reference point of the test sample it has replaced. This reference point
shall be the volume centre of the sample when its antenna is mounted mside the cabinet. or the point where
in external antenna is connected to the cabinet.

The distance between the lower extremity of the dipole and the ground shall be at least 30 cm.

The substitution antenna shall be connected to a calibrated signal generator when the site 15 used for

radiation measurement and to a calibrated measuring receiver when the site is used for measurement of

recetver characteristics.

The signal generator and the receiver shall be operating at the frequencies under investigation and shall be
connected to the antenna through suitable matching and balancing network.

Alternative indoor site

Provided it is recorded in the test report use may be made of an indoor site

The measurement site may be a laboratory room with a minimum arca of 6 metres by 7 metres and at least
2.7 metres in height.

Apart from the measuring apparatus and the operator, the room shall be as free as possible from reflecting
objects other than the walls, floor and ceiling.

The potential reflections from the wall behind the equipment under test are reduced by placing a barrier
of absorbent material in front of it. The corner reflector around the test antenna is used to reduce the effect
of reflections from the opposite wall and from the floor and ceiling in the case of horizontally polarised
measurements.

The site arrangement is in principle shown in Figure | (T/R 24-04).

Ceiling
AL IS I IS
/
Absorbant
material
21,35m
Reference point
of the equipment
under test
e e - L 1/2 antenna o
/
3
45°
=135 m
§
3-4m ~0,75 m
Cable
to the by ho
measuring hy = hy
receiver

Figure 1 (T/R 24-04)  Indoor site arrangement (shown for horizontal polarisation),
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Fhe test antenna. pnion antenna and calibrated sig

to that of 12;& g

To ensure that errors are not caused by the prop:
cancellation between direct und the remaining reflected

moved tirough a distance of =+ 10 1 the direction

appre

perpendicular to this first direction. I these changes of distance cause a sigr ;(zl change of greater than 2 dB8.
the test sample should be resited until a change of less than 2 dB is obilained.

Modes of operation of the transmiiter

Forthe purpose of the measurement according to this Recommendation there should be a facility to operate
the transmitter in an unmodulated state for measurement of the (re cquency error and spurious emissions.
Ihe method of achieving this should be agreed between the manufacturer and the testing authority,

A temporary modification to the transmitler to enable it to ransmit in the unmodulated state. which does
not affect the level of spuricus emissicns compared 1o the level without the modification. is acceptable

Frequency Error

Definition
The frequency error of the transmitter is the difference between the measured carrier frequency and its
nominal value.

Method of measurement

The equipment shall be connected 10 & dummy load of the appropriate impedance. The carrier frequency
shall be measured in the absence of modulation. The measurement shall be made under normal test
2. applied simultaneously).

o

conditions (Clause 1.2.3.) and extreme test conditions (Clauses 1.2.4.1. and 1.2

Limit

The frequency error shall not exceed == 2.5 kHz in both normal and extreme test conditions.

For port 117 e equipments having integral power supplies. the tolerance given shall not be exceeded over a
temperature range of 0 to 30 C.

Carrier Power

Defmition

The rated carrier power is the mean power delivered 1o a dummy load of 50 ohms. I the manufacturer
wishes 1o use a different impedance this must be agreed between the manufacturer and the test ng authority.

Method of measirement

The trans: ch" shall be connected to a dummy lfoad of 30 ohms and the power delivered o this dummy
toud shall be measured.

The measuy
(Chiuses 12410 and

ement shall he mu ic under normal st conditons (Clause 1.2.3) and extreme test conditions
P22 apphied simultaneously)

ver shall be declivred by the manufacturer and shall not exceed 5 watts,

the specified conditions ul‘ measurentent (Clause 1230 and at normal test
A dB ol the rued carvier power,
Ctreme test o condions shall be within TR and 34t

e transmitier s operiit
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Adjacent Channel Power

Definition

The adjacent channel power is that part of the total power cutput of a transmitter under defined conditions

of modulation, which falls within a specified passband centred on the nominal frequency of either of the
adjacent channels. This power is the sum ol the mean power produced by the modulation, hum and noise

o% the transmitter

Methods of measurement

General remarks

Two methods are proposed, the results of which are equivalent. Administrations are requested to use one

or both of these methods. The method apphied shall be stated 1 the test reports.

Method of measurement using a power measuring receiver

The adjacent channel power may be mczisurcd with a power measuring receiver which conforms with

Clause 2.3.2.3. (referred to in Clanses 2.3.2.2. and 2.3.2.3. as the “receiver’).

(a) The transmitter shall be operated at the carrier power determined in Clause 2.2, under normal test
conditions (Clause 1.2.3.3. The output of the transmitter shall be linked to the input of the “recetver”
by a connecting device such that the impedance presented to the transmitter is 50 ohms at a level that
is appropriate,

(b)y With t} > transmitter modulated by a normal test signal (M1) according to Clause 1.3.4. the tuning of
the “recerver’ \hzzH be adjusted so that a maximum response is obtained. This is the 0 dB response point.
Thc “receiver” attenuator setting and the reading of the meter shall be recorded.

Measurements are made with the transmitter modulated at 16 kbit/s on traffic channels and at 1000 bit/s
on the control channels.

(¢) The tuning of the “receiver™ shall be adjusted away from the carrier so that the “receiver” —6 dB

response nearest 1o 1h transmitter carrier frequency is located at a displacement from the nominal
carrier frequency of 17 kHz.
The specified necessary bandwidth of the “receiver™ is 16 kHz minmmum.
() The “receiver” variable attenuator shall be adjusted to obtain the same meter reading as in step (b) or
a known relation to it
(¢) The ratio adjacent channel power (o carrier power is the difference between the attenuator settings in
steps (b} and (e), corrected for any differences in the reading of the meter.
(1) The measurement shall be repeated with the “receiver” tuned to the other side of the carrier.
Power measuring recetver specification
The power measuring receiver consists of a mixer, an [F-filter, an oscillator, an amplifier. a variable
attenuator and a rms value indicator. Instead of the x‘;n'ias’hl attenuator with the rm value indicators it 1s
also possible to use a dB calibrated rms voltmeter. The technical characteristics of the power measuring
receiver are given below.
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Figure 2 (T/R 24-04).  Selectivity characteristic of the receiver.
']"hc frequency separation of the filter curve from the nominal centre frequency of the adjacent channel
ela lu to the above diagram is:

D b5 kiMy: D2:8 kHz
133:9.25 kHz: D4: 1325 kH»
The tolerances related 1o the attenuation points close to the carrier shall not exceed:
D1 3AI kHz: D2: £0.1 kHz
3135 kHy; D4 535 kHz
The wlerances 1'c1;11cd to the attenuation points distant from the carrier shall not exceed
D1 "?SIH D20 +3.5 kHz
D304+ 3.5 kM Dd: 7.5 kHz 1o 3.7 kHu
Fhe minimum attenuation of the filter outside the 90 dB attenuation points must be equal to or greater than
dB3.
232320 Auttenuation indicator

The witenuation indicator shall have o minimum 1ge of 80 dB and a reading accuraey of 1 dB. With a
view to future x'a,‘;_gi.xmlmm an attenuation of 90 dB or more s recommended.

232330 Ry valee indicuior
Fhe instrument shall aceurately indicite non-sin usoidal stenals in & ratio of up to 1001 between peak value
and s value

DA Ok
“shadl be desiened i3 such oowe the measurement of the adincent chan
OW vied transmitier. whose 1o1se s oy rible mfluence on the measure

Pvalue of =90 dB. veferred 1o the carvier of the transmitier,
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3240 Method of measurement usit ng a spectrum analyser
The adjacent channel power may be measured with a spectrum analyser which conforms to Clause 2.3.2.5
The transmitter shall be « operated at the carrier power determined in Clause 2.2. under normal test
conditions (Clause 1.2.3.). The output of the transmitter shall be linked to the input of a spectrum analyser
by a connecting device such that the impedance presented to the transmitter is 50 ohms and the level at
the spectrum analyser mput is appropriate.
The transmitter shall be modulated by the normal test signal (M 1) yaccording to Clause 1.3.4. The spectrum
-mw}vx‘c* shall be adjusted so that the spectrum of the transmitter output. including that part which lies
vithin the adjacent channels, is dis splayed.
For the purpose of this test. the handwidl h of a receiver of the type normally used in the system shall be
taken to be 16 kHy
The centre frequency of the bandwidilh within which measurements are to he made shall have a separation
from the nominal carrier frequency of the transmitter equal to the channel separation for which the
equipment is intended.
The adjacent channel power s the sum of the power of each of the modulation components and of the noise
in the appropriate bandwidth. This sum may be caleulated or an automatic power fevel integrating device
may be used to obtain it (see Clause 2.3.2.6.).
E n the fatter case. the relative power level of the carrier and its sidebands ar nitially measured by integration
the appropriate bandwidth. centred on the nominal frequency. H]c integration is repeated at this
b wmdwidth centred on the nominal frec equency of the adjacent channel and the input level of the carrier signal
mereased until the same power level at the output of the device is obtained.
The diﬁcrcncc in the input levels. in dB, is the ratio of the adjacent channel power (o the carrier output
power.
The adjacent channel power expressed as an effective radiated power is caleulated by applying this ratio
to the carrier output power as determined in Clause 2.2,
The measurement shall be repeated for the other adjacent channel.
232,50 Spectrum analyser®) specification
The specification shall include the following requirements:
tt shall be possible. usit 1g a resolution bandwidth of | kHz. to measure the amplitude of a signal or noise
at a level 3 dB or more above the noise level of the spectrum analyser, as displaved on the screen. o an
accuracy of 42 dB in the presence of o signal separated in frequency by 25 kHz at a level 90 dB above the
level of the signal to be measured.
The reading accuracy of the frequency marker shall be within £ 0.] kHz.

The accuracy of relative amplitude measurements shall be within + 1 dB.

It shall be possible to adjust the spectrum analyser so that two components with a frequency difference of

I KMz are displayed separately.

23260 Integrating and power summing device

The integrating and power summing device is connected to the video output of the spectrum analyser.
described in Clause 2.3.2.5,

It shall be possible (o summate the effective power of all discrete components (and the spectral power
density) and the noise power in the selected bandwidth and to measure this as a ratio relative to the carrier
power.

The position and the width of the integration range selected can be indicated on the spectrum analyser by
brightening the trace.

When power tevels as fow as 50 nanowatts are measured. the output of the device should exceed the | mternal
noise level by at least 10 dB. E.xc d}n;szma: range shall permit measurement of the values required under
Clause 23,3, with a margin of at least 10 dB.
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Definition

Spurious emissions are emissions at requencies other than those of the carrier and sidebands associated

with normal modulation.

1 level of spurious emissions shall be measured as:

a) therr power level in a transmission line or antenna. and

(b) their effective mdl ited power whery radiated by the cabinet and structure of the equipment;
{by 15 also known as “cabinet radiation”™

Method of measuring the pover level

Spurious emissions shall be measured as the power level of any discrete signal delivered into a 50 ohms load.
This may be done by connecting the transmitier output through and attenuator to a spectrum analyser or
selective voltmeter. or by monitoring the relative levels of the spurious signals delivered 1o an artificial
antenna (Clause 1.3.6.}

It possible. the transmitter shall be unmodulated and the measurements made over the frequency range
9 kHz o 12,5 GHz, except for the channel on which the transmitter is intended (o operate and its adjacent
channels. fh measurement shall be repeated with the transmitter modulated by the normal test signal {M 1)
(Clause 1.3.4.). If possible should be continuous modulation for the duration of the measurement.

The measurement shall be repeated with the transmitter in the standby position.

Methods of measuring the effective radiared pover of spurious radiations

On a test site. fulfithing the requirements of Clause 1.4 the sample shall be placed at the specified height
on the support. The transmutier shall be operated at the carrier power as specified under C Lmsu 2.2,
delivered to an ;U‘Hhcml antenna (Clause 1.3.5)).

If possible. the transmitter shall be unmodulated and the mdiamm of uny spurious components shall be
detected by the test antenna and receiver, over the frequency 30 MHz to 12.5 GHz. except for the channel
on which the transmitter is intended to operate and its adjacent channels.

At cach frequency at which a component 1s detected. the sample shall be rotated to obtain maximum
response and the effective radiated power of that component determined by a substitution measurement.
The measurements shall be repeated with the transmitter modulated by the normal test signal (Clause 1.3.4.).
I possible this should be continuous modulation for the duration of the measurement.

The measurements shall be repeated with the test antenna in the orthogonal polarisation plane.

The measurements shall be repeated for any alternative mtegral antenna which can be supplied with the
equipment.

The measurements shall be repeated with the transmitier in the standby position.

Limir

The power of any spurtous emission shall not exceed the values given below:

0 MMz o T GH P GHzwo 125 Gy

Microwatit

TX Operating Unider Consideration (10,25 Microwai

FX Standby Under Consideration | 2 \:mm\;m\ L20 Nanowatis
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For the purpose of this specification. the intermodulation a ttenuation is & measure of the capability uf 4
transmitter to inhuibit the generation of signals in its non-linear elements caused by the presence of the carrie
and an interfering signal reaching the transmitter via its antenna.

Method of measurement

The output of the transmitter under test shall be connected to a signal source via a couphling device,
presenting to the transmitter a load with an impedance of 50 ohms.

The coupling device can consist of a circulator, one port of which 15 to be cor mgugd by a coaxial cable to
the output terminal of the transmitter, the second port is to be correctly terminated (nominal value
50 ohms). This termination is to be provided with means for connection to a @ciccli\‘ > mcnxurmg device (e.g.
a spectrum analyser). The third port of the circulator is to be connected to the test signal source by means
of an isolator.

Alternatively. the coupling device may consist of a resistive attenuator, which may be combined with an
isolator, one end to be connected (o the output terminal of the transmitter by coaxial cable and the other
end to be connected to the test signal source. A selective mcmmm“ device 18 to be connected to the
transmitter end of the attenuator by means of a sampling probe., giving the required attenuation.

The transnu nu under test and the test signal source shall be physically separated in such a way that the

measurement is not mfluenced by direct radiation.

The test signal shall be unmodulated and the frequency shall be within to 1 1o 4 neighbouring channels above

the frequency oi lhc transmitter under test. The Ezu}uunu shall be chosen in such a way that intermodula-

tron COmMponents Lo be measured do not coincide with other spurious emissions. The test signal power level
shall be adjusted to — 30 dB relative 1o the carrier power level of the transmitter (Clause 2.2, both levels

hcmg mcgtsatmd at thc output of the transmitter. The power level of the test signal shall be measured at the

transmitter end of the coaxial cable. when disconnected from the transmitter and then correctly matched

(nominal value 50 ochms)™).

The output power of the transmitter shall be measured directly at the output terminal connected to an

artificial antenna comprising a 50 ohm non-reactive non-radiating lead.

With the transmitter switched on in an unmodulated condition the levels of the transmitter carrier and the
mtermodulation components are compared by means of the selective measuring device.

The length of the coaxial cable between the transmitter cutput and the coupling device shall be varied until

the maximum level of the intermodulation component considered is obtained.

This measurement shall be repeated with the test signal at a frequency within 1 to 4 neighbouring channels

below the transmitter frequency. When the above measurements are performed. precautions must be taken,

so that non-linearities in the selective measuring device do not influence the results appreciably, Further-

more, it should be ensured that intermodulation components, which may be generated in the test signal

source, are sufliciently reduced; e.g. by means of a circulator.

The mtermodulation attenuation is expressed as the ratio in dB of the output power level of the transmitter

under test to the power level of an intermodulation component.

Limit
The intermodulation attenuation shall be at least 60 dB for any mtermodulation component.

Transmitter Attack Time

Definition
The transmitter attack time 1s the tme which elapses betweerr the initiation of the “transmitter on™ function
and the moment that the transmitter output power has E'()LiCth a level T dB below s steady state level.

Vethod of measurenent
The transmitter is connected to a storage oscilloscope via a matched test load attenuator amd the oscillo-
scope amplitude response is calibrated o display the steady state output power at a suitable level. By
appropriate means. a triggering pulse to the oscilloscope is generated at the moment that the “transmitter
on’ function is mmitinted.

Fimii
I e

FPhe transnutter attack time shall not exceed 25 ms.

that the transmitter presents o the test signal being unknown, the (est signal fevel cannot be

Stitude compared with that of the intermodulation components, while the tansmitter is connected.

*pNore The imped:
measured or iits am
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Limii
The transmitter release time shall not exceed 20 ms.

Transmitter |
Definition
The transient behaviour of transmitters 1s determined by the time-depende ency of transmitter ﬁ‘cq' lency and
transmitter power when the transmitter 18 switched on and oft or other switching combinations are used.
Legend to the Figures 3 (T/R 24-04 ) and 4 [T/ R 24-04 )

To ease the understanding of the Figures 3 (T/R 24-04) and 4 (T/R 24-04) the following descriptions are
given:

Tx o the ume at which the final irrevocable logic decision s taken 1o mitiate transmission
I, 1o the time between “Tx 7 function and “"RE power on”

[ the time between the “RF power on” function and 1

" the transmitter attack time as measured in Clause 2.6,

L the Timit of the transmitter attack ume as given in Clause 2.0,

[ the transmitter release time as measured in Clause 2.7,

L the Himit of the transmitter release time as given in Clause 2.7

P steady state power

Al frequency tolerance in the steady stale

Al frequency difference which s greater than half the channel separation
AL frequency difference which is ot greater than half the channel separation

.t perod of time during which frequency tolerance Af applies
L period of time during which frequency tolerance AfL applies
According o the method of measurement described in 2.8.6. the switch-on mstant (1 ) of a transmitter
is defined by the condition when the output power. measured at the untenna terminal. exceeds P20 dB.

The switch-off instant (1) is given whien the nominal power falls below ihis limit

Keving criterion when the iransmitier i~ switched on

P

Ihe transient tmes and frequency tolorances are shown in Freure 3 {T/R 24-04},

Keving criterion when the transmiiior s swiiched off

The transient time is not subdivided: the requency lerance s shown i Figure 4 (T R 24-04).
Crher sywitehing comibinaiions

oo osuch as oswitch on oll of the rato

aud e nelude when approprinie

[hev mclude

doinvabion

svithesiv

- \ s .
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the equipment

Pa+ 1 dB
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Po - 1dB
Po - 6dB
Po - 10 dB |
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wl 1P | |
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//: %waijm /s
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i
|
]
t
| A
| 7
i ? Fixed fimits.
g Limits depending
ﬁ - ON the actual
7 /1 frequency
‘i(m i“g} ﬁg behaviour of
i

Figure 3 (T°R 24-04). Transient behaviour in the switch-on position  according to Clauses 2.8.3, and 2.8.5.
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Connect the transmitter with the test set-up as shown in Figure 5 (T/R 24-04) The calibration of the test
set-up has to be checked. Operate the transmitter unmodulated in accordance w Mh the operating conditions
mdicated in Clauses 2.8.3. and 2.8.5. Connect the transmitter output to the input of the test discriminator
via a matched test load attenuator. The zmcmz'u'am of the test load attenuator must be dimensioned in such
a way that the input of the test discriminator is protected against overload and the hmiter amplifier of the
test discriminator operates correctly in the E;mmhg_ range when the power condition in Clause 2.8.2 is
reached.

Prior to each test, the calibration of the test discriminator has to be checked by feeding in RF voltages with
defined frequency differences, and the signal generator has to be properly tuned to the nominal frequency
of the transmitter.

By appropriate means, generate a triggering pulse either at the instant the transmitter is switched on and
off or when the power x’n; ply of the radio equipment is switched on and off the transmitter key is
simultaneously pressed. The voltage occurring at the test discriminator mstpm has to be recorded as a
function of time and amplitude on a storage oscilloscope or a transient recorder. The voltage deviation is
a measure of the frequency difference. The elapsed time of the {requency transient can be measured by the
given time base ranges of the oscilloscope.

FTechnical requirements of the test discriminator
The test discriminator consists of a mixer and Jocal oscillator (auxiliary freguency) to convert the transmitter
frequency to be measured into the frequency of the (broadband) limiter amplifier and the following
broadband discriminator.
The effective bandwidth of the measuring equipment shall be so wide as to allow frequency differences
i the order of 5 times the channel spacing to be resolved exactly
The test discriminator must be capable of displaying the frequency deviations sufficiently fast (approxi-
mately 100 kHz/ 100 ps).
The test diseriminator output must be de coupled.

..—.—’ 6

Figure 5 (TR 24-04y. Mewsuring arvangement for testng the frequency transient
behuviour of transmitters,

/,(’,L’(’IZ(/.'

b Transmitter under test.

Test load attenuantor.

3. Broadband test diseriminator.

4. Storage oseilloscope or transient recorder
50 Transmitter power trigger device,

6. Power meter,

Fdition of Septem
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Limii
The transient tumes shall not exceed the values given below:
to 20 msec

fn addition. the following requirement shall be fulfilled:

d [ i IO e
In the time periods ¢, and t, the power shall not exceed P — 10 dB;

In the ume period t. the power shall not exceed P, —6 dB.

ximum Uusable Seansitivity (data)

Lecmnition

The maximum usable sensitivity (data ) of the receiver is the minimum level of signal (e.m ) at the receiver
mput, at the nominal frequency of the receiver, with normal test modulation (Clause 1.3.4.). which will
produce afrer demodidation a dara signal with o specified bit error rate.

Method of measuremeni

A test signal with a frequency equal to the nominal frequency of the receiver, unmodulated, is applied 10
the receiver mput terminals. The e.m.f. of the input signal is measured.

The imput signal is then modulated by the normal coded test modulation M1 (Clause 1.3.4.) and the
modulation signal 1s compared with the signal which is obtained from the receiver after demodulation.
The em.f. of the input signal of the receiver is adjusted until the bit error rate is 107

The maximum usable sensitivity (data) is the e.m.[. of the input signal to the receiver,

Limits

The maximum usable sensitivity (data) shall not exceed +6 dB relative to an e.m {. of one microvolt under
normal test conditions, and + 12 dB relative to an e.m.f. of one microvolt under extreme test conditions.

Bit Error Rate
Performance without the presence of noise
Definition
In the absence of noise generated by the receiver, the bit error rate shall be as low as possible.
Method of mesurement
The wput signal defined in 3.1.2. to the receiver is adjusted o a level of 30 dB above the level of the limit
for the maximum usable sensitivity. The number of errors that occur at the data output termsinal or al a
special measuring terminal of the receiver, during a period of 3 minutes. is counted.
The measurements are repeated with the input signal of the receiver at a level of 100 dB above the level
of the It for the maximum usable sensitivity.
Limit
.

The number of errors within a period of 3 minutes shall be 0 or 1.

Co-Channel Rejection

Definition
The co-chu el rejection is a measure of the capability of the receiver to receive u wanted modulated signal
without exceeding o given degradation due the presence of an unwanted modulated sienal. both stgnals

being at the nominal frequency of the receiver.

Vieihod of v suremiont

(ay Two sionul and B shall be connected (o the recerver via a combining network (see
Clause 137 rator A shall be at the nomimad frequency of the receiver and shall be
modulited by tx Frest stgnal M1 (see Clause 13400 Signad generator A provides the wanted
o

vl

FUNN
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Signal generator B shall be modulated with the normal test signal M2 (sce Clause 1.3.4.5. Signal

generator B provides the unwanted signal.

B¢ I nals shall be at the nominal frequency of the receiver and the measurement shall be repeated

fo 3000 Hz

(b) Emlmﬂy the unwanted signal shall be switched off and the wanted signal shall be adjusted to establish
the level of the maximum usable sensitivity (data) in this test set- up. according to Clause 3.1, The level

of Em \mmui signal shall then be adjusted to a level which is equivalent to the level of the limit for

ximum usable sensitivity (data) plus 3 dB.

i splacements of the unwanted signal of up to

the
ey T hL unwanted signal shall then be switched on. and the in put level adjusted until a bit error rate of about
10" is obtained.

{(d) The normal test signal (M 1) shall be E‘;mx‘miitcd whilst observing the bit e TOT rate. The level of the
unwanted signal shall be reduced in steps of 1 dB until a bit error rate of 10 ° or better is obtained.
The level of the unwanted signal shall then be recorded.

(e} The co-channel rejection ratio shall be expressed as the ratio in dB of the levels of the unwanted si ignal
to the level of the wanted signal at the receiver input.

foimit

The co-channel rejection ratio at the signal displacements. given in the method of measurement. shall be

greater than — 18 dB.

Adjacent Channel Selectivity

Definition

The adjacent channel selectivity is a measure of the ca pability of the receiver (o receive a wanted modulated
signal without u\uufmg a given dC“IdddH(H due 1o the presence of an unwanted signal which differs in

i requency from the wanted signal by an amount equal to the adjacent chanrel separation for which the
equipment is intended.

Method of measurement

(ay Two signal generators A and B shall be connected to the receiver via a combining network (see

Clause 1.3.2. ;. ‘wml Generator A shall be at the nominal frequency of the receiver and shall be
modulated by the normal test signal M1 (see Clause 1.3.4.). Signal generator A provides the wanted
signal.
Stgnal generator B shall be modulated with the normal test signal M2 (see Clause 1.3.4.). Signal
generator B provides the unwanted signal.
Signal generator B shall be adjusted to the frequency of the channel immediately above that of the
wanted signal.

o
—

Inttially signal generator B shall be switched off and 1 sing signal generator A the maximum usable

sensitivi ty (data) shall be established in this test set-up., accordi ing to Clause 3.1.2. The output level of

generator A shall then be adjusted to o level which is equivalent to the level of the limit for the maximum
usable sensitivity (datay plus 3 dB.

fc) The unwanted signal (generator B) shall then be switched on, and the input level adjusted until a bit
error rate of 10

7

" is obtained.

{(d) The normal test signal (M 1) shall be transmitted whils observi ng the bit error rate. The level of the
unwanted xfg nal st EE %c u}uccd mosteps of 1 dB until a bit error rate of 10 7 or better is ohserved,
The level of the unwanted signal shall then be recorded.

ar
1é

{e) The measurement x‘hzzH be repeated with the unwanted signal at the freguency of the channel below that
of the wanted signal.

(1Y The adjacent channel sefectivity shali be expressed us the lower value of the ratios for the upper and
lower adjacent channels of the levels of the unwanted signal to the fevel of the wanted input signal
{generator A,

(g} The measurement shall be repeated under extreme test conditions (Clauses 1.2.4.1. and 1.2.4.2. apphed

simultaneously). using the extreme test condition limits for the masimum usable sensitis iy,

Limits

Ihe adjacent channel selectivity shall not be less than the values given below:

Normal test conditions: 50 dB

Extreme rest mmizmmx:ﬁ 3
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cted to the receiver via a combi ng network (see
be at the nominal Ixz"*;ucmx of the recetver and shall be
i

modulatec
signal.
Signal generator B shall be mw{ alated with the normal test signal M2 (see Clause 1.3.4.), Signal
generator B provides the unwanted signal.

Signal generator B (unwanted \tlglzzil; shall be adjusted 10 the frequency at which it is anticipated that
4 Spurious wsp(msc could occur,

A1 (see Clause 1.3.4.) S 1gnal generator A provides the wantec

(b) Initially signal generator B shall be switched off and using signal generator A the maxis mum usable
sensitivity (data) shall be established in this test sel up. according to Clau 1se 3.1.2. The output level of
generator A shall then be adjusted to a level which is equivalent to the level of the limit for the maxnmum
usable sensitivity (data) plus 3 dB.

(¢) The unwanted signal (signal generator By shall then be switched on. and the mput level adjusted until
a biterror rate of 10 ' is obtained.

(d) The normal test s‘i«vml (M1) from signal generator A shal] be transmitted whilst observing the bit error
rate. The level of the unwanted s'sfnzll shall be reduced in steps of 1 dB until a hit error rate of 10 -

1 better is observed. The level of the unw anted signal shall then be recorded.

(¢} I he spurious response rejection shall be expressed as the ratio in dB of the levels of the unwanted signal
(generator B) to the level of the wanted signal at the recejver mput (generator AjJ.

(1} The measurement shall be repeated at each frequency within the fre equency range 100 kHz (o 4 Gy
at which it is anticipated that a spurious response could oceur,

Linir
Atany frequency separated from the nominal frequency of the receiver by an amount exceeding one channel
separation, the spurious response rejection shall be greater than 60 dB.

Intermoduiation Response

Definiion

Em mntermodulation response is a measure of the ¢ capability of the receiver to receive 4 wanied modulated
gnal without exceeding o given degradation due 1o the presence of (wo or more unwanted signals wich

a4 specific frequency relatior nship to the wanted signal freques ney.

Method of measurenient

{a) Three signal

encrators AL B and C shall be applied to the receiver vig o combining network (see also
123 :

sl
Clause Signal generator /5 shall be at the nominal frequency of the receiver and shall be
modulated by the numml test signal (M 1) (Clause 1.3.4.),

Signal generator B shall be modul: ilLd and shall be adjusted (o a frequency separated by four times the
channel separation above (or he low) the nominal frequency. Signal generator C shall be modulated by
the normal test signad (M2) (Clause | 2 and shall be adjusted 1o g frequency separated by cight times
the channel separation ;xho\‘c (or below) the nominal frequency.

3.}

() nitally signal eenerator B and C shall be switched offand using signal senerator A the maximum usable
sensiiviey (data) sha i] m establishied in this test set-up. accor imaz o C J tuse 3, }.3. The mnpm level of
4 xlml[ then be adjusted to alevel which is equivalent (o the Jevel ot the imit for the maximum

iu\'il_\ ety plus 3 dB. This level is noted.

Saneralor

tsable sen

o) Signal wencrator B ond € iproviding the unwanted signals) shatl then be switched an. The output levels
ol the l\m tors shall be kept equal and adjusted (o o value such that a bit error e of
i
i

{
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3.8.2.

The wanted test signal (signal generator A) shall be transmitted whilst observing the bit error rate. The

Ic& 2t of the unwanted signal shall be reduced in steps of 1 dB until a bit error rate of 1077 is obtained.

The level of the input signals shall then be recorded.

fe) The intermodulation response is expressed as the value in dB of the input levels of the two signal
generators B and C nbmmui in paragraph d} above. 1o the level of the wanted signal (generator A).

(f) The measurement shall be repeated with the frequencies of the unwanted signals of the other side of
the wanted input ngn(ié,

Limits

The intermodulation response shall be not less than 55 dB.

Blocking or Desensitisation

Definition

Blocking is a measure for the ability of the receiver to receive a modulated wanted input signal in the

presence of an unwanted input signal on frequencies other than those of the spurious responses or the

adjacent channels, without these unwanted input signals causing a degradation of the performance of the

receiver beyond a specified limit.

Method of measurement

(a) Two signal generators A and B shall be connected to the receiver via a combining network (see
Clause 1.3.2.). Signal Generator A shall be at the nominal frequency of the receiver and shall be

!

modulated the normal test signal M1 (see Clause 1.3.4.). Signal generator A provides the wanted
signal.

Signal generator B provides the unwanted signal.
The amplitude (e.m.f1) of the wanted signal shall be adjusted to the level corresponding to the limit for
the maximum usable sensitivity (data) plus 3 dB. This level is noted.

{b) The unwanted signal shall be unmodulated and the frequency shall be varied between + I MHz and
+ 10 MHz, also between —1 MHz and — 10 MHz relative to the nominal frequency of the receiver.
Atany frequency in the specified range, other than those at which a spurious response could occur {see
Clause 3.6.) the level of the unwanted signal shall be to a value such that a bit error rate of about 10
15 obtained.

(¢} The normal test signal from generator A shall then be transmitted whilst observing the bit error rate.
The level of the unwanted signal shall be reduced in steps of T dB until a biterror rate of 10 * is obtained.

The level of the input signal shall then be recorded.

{d) The blocking level is expressed as the ratio in dB of the levels of the unwanted signal o the wanted signal
at the receiver input.

Lirnit

The blocking level response shall be not less than 80 dB except at frequencies on which spurious responses

are found (Clause 3.5y

Spurious FEmissions

Definition
Spurious emissions {rom the receiver are emissions at any [frequency. radiated by the equipment and its
antenna.
The level of spurious cmissinm shall be measured by
{a} their p<>wcz‘ level in a transmission line or antenna and.
(b} their effective radi Mu power when f':sdi'ncd by the cabinet and structure of the equipment;
(b} is also known as “cabinet radiation”™

Method of measuring //za) power level

Spurious emissions shall be measured as the power level of any discrete signal at the input terminals of the
recetver. The receiver mpm terminals are cm“mccicd to a spectrum analyser or selective voltmeter having
an mput impedance of 50 ohms and the receiver is switched on.

Fdition of September 15,
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It the detecting device is not calibrated in terms of power input, the level of any detected components shall
be determined by a substitution method using a stignal generator.

The measurements shall extend over a frequency range of 9 kHz o 12.5 GHyz.

Method of measuring the effective radiated power

On a test site, fulfilling the requirements of Clause 1.4. (he sample shall be placed at the specified height
on the support. The receiver shall be operated from a power source via a radio frequency filter to avoid
radiation from the power leads. Radiation of any spurious components shall be detected by the test antenna
and recerver. over the frequency range 30 MHz to 12.5 GHr.

At each frequency at which a component is detected. the sample shall be rotated to obtain maximum
response and the effective radiated powcr of that component determined by a substitution measurement.
The measurement shall be repeated with the test antenna in the orthogonal polarisation plane.

Limits

The power of any spurious emission in the range 30 MHz to 1 GHyz shall not exceed 2 nanowatts and in
the range | GHz to 12,5 GHy shall not exceed 20 nanowatis.

The effective radiated power of any spm’iom cmiss‘nm. cm any discrete frequency, at either plane of
polarisation, shall not exceed 2 nanowatts in the 30 MH7 (o | GHz. and shall not exceed 20 nanowatts in
the range | GHz to 12.5 GHz.

The eflective radiated power limit for any spurious emissions in the range 9 kHz to 30 My is under
consideration.

Receiver Opening Delay
Definition

The recetver opening delay is the time which elapses between the application of a test signal to the receiver
and the establishment of the receiving condition when correctly decoded information is received.

Method of measurement

An unmodulated carrier with a E cvel of 30 dB above the imit of maximum usable sensitivity 1s applied to
the recetver. After 10 ms {—0, + 5 ms) a relevant synchromising sequence at 16 kbit/s is used to modulate
the carrier. This is immediately mlimwd by a pseudo random bit sequence of 511 bits at 16 kbit/s.

Limii

Within the pseudo random bit sequence. the number of bit errors shall be 0 or |

ACCURACY OF MEASUREMENT

The tolerance for the measurement of the following parameters shall be as given below:

BC voltage £ 3%
AC mains voltage E3%
AC mains frequency E(.5%
Audio frequency voltuge, power, etc, 0.5 dB
Audio frequency o
Radio frequency £ 100 Hy
Radio frequency voltage 2 dB
Radio frequency field strength +3 dB
Radio frequency carrier power b 0%
Radio frequency adjacent channel power =3 dB
Impedance of artificial loads. combining units. cables. plugs, attenuators, ete. b 5%
Source impedance of generators and input impedance of measut g receivers =100
Attenuation by atienuators 0.5 dB
Femperature 1.0 C
Humidity 5 0%
151988
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Appendix |

CALCULATION OF FIRST OPERATING CHANNEL

In order to minimize scanning time when looking for a free channel each station commences sequential scanning from
a randomly selected channel. To obtain a pseudo-random distribution the first scanning channel for an individual
radio is determined by taking the 7 least significant bits of the first cyclic redundancy check word and converting

to a channel number between 3 and 77 according to the following algorithm.

Forn = 0 to 127 (n is the value of the 7 least significant bits of 1st address word CRC). the channel number is
calculated by:
Channel number = (remainder of n divided by 75) +
For example:
1) CRC gives decimal mEuc of 10
10 divided by 75 gives a remainder of 10
therefore ch Anm[ 13 1s selected.
iy CRC gives decimal value of 105
105 divided by 75 gmu a remainder of 30
therefore channel 33 is selected.

Ve
-
3

ni} CRC gives decimal value of ¢
0 divided by 75 gives a remainder of 0
therefore channel 3 is selected.

vy CRC gives decimal value of 74
74 divided by 75 gives a remainder of 74
therefore channel 77 is selected.

vy CRC gives decimal value of 75
75 divided by 75 gives a remainder of 0
therefore channel 3 is selected.

vi) CRC gives decimal ';mzc of 123
123 divided by 75 gives a remainder of 48
therefore channel 51 is selected.

In the event of a retry of a failed call to the same station. scanning will commence at the p previously chosen traffic
channel plus one.
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Appendix 2

ATTRIBUTION OF NUMBERS AND ABBREVIATIONS OF COUNTRIES
In this Appendix, the country numbers and the country abbreviations are given for the different CEPT countries.
The country number is the BCD coded number which is transmitted as the country code in the selective signalling
code to indicate the country which has issued the lcenice or has authorized the use of the equipment.
The abbreviations specified below shall be used as characters in the CEPT-approval mark. The characters shall be
preceded by the indication CEPT-SRR.

Country Country Code Symbols
Germany (Fed. Rep. of) 01 D
Austria 02 A
Belgium 03 B
Cyprus 04 Y
Denmark 05 DK
Spain 06 E
Finland 07 SE
France 08 F
Greece 09 GR
Ireland 10 IRL
Teeland 1 Is
Italy 12 I
Liechtenstein I3 FL
Luxembourg 14 L
Malta 15 M
Monaco 6 MC
Norway 17 N
Nethertands I8 NE
Portugal 19 P
United Kingdom 20 GB
San Marino 21 RSM
Sweden 22 S
Switzerland 23 CH
Turkey 24 TR
Vatican (City) 25 SCV
Yugoslavia 26 YU

Note. Sequence from French alphabetic order.
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Appendix 3

CONTROL CHANNEL ACCESS AND RETRIES

The procedure for inttiating an individual call is deseribed under PRINCIPLES OF OPERATION.

If no acknowledgement code word is received from the called station within 200 ms of the end of the selective

signalling code transmission. the following retry procedure is implemented automatically:

(a) The calling station randomly generates a number between 0 and 5 and retransmits at a time equivalent to the
generated number multiplied by 200 ms. ie. immediately if the number 1s zero or after 1 second if the number
1s five. However, the conditions of initial access must be adhered to in that the channel must be monitored as
above. H a signal 1s present which would inhibit transmission at the given time then the retry shall take place,
when the channel is available.

(b) If no acknowledgement is received (within 200 ms) then on the third and last try the calling station generates
a random number between O and 10 and repeats the procedure under (a) above.

[t the three attemps are unsuccessful on the first control chunnel then the above procedure is repeated on the second
control channell If there 15 still no acknowledgement then the calling station reverts to the standby mode on the
first control channel.

Beitton of Septomber £ 198Y
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Appendix 4

CALCULATION OF CHANNEL NUMBER

The channel code shall be the binary number converted from the number N which is calculated by the folowing
equation:
Frequency of the transmitting working channel (MHz) —933.000

(.025

Fditton of Septembor 15 1988
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- - - |Catching

group call

v

set-up indicator on

Tx ackn. (§.5.C.) on contr. ch. N
Rx on traff. ch. for 200 msec

reset timer
Rx on traff. ch.
call ready indicator on

v

reception of y
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£

Standby

v

reception of \ y
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set-up indicator off
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- e TRANSHIT TRANSMIT TRANSHIT

CALLING MOBILE FULL SELECTIVE FULL SELECTIVE  FULL SELECTIVE
ENTER CALLED SIGHALLING CODE SIGNALLING CODE  SIGMALLING CODE
ADORESS - SE < NN N T T T T
ADDRESS - SEND [ N NS

Y Gl v I Z

SCAN FOR FREE
CHANNEL

Eaan N

RECOGMISE RECOGNISE

MIN s ] ACKNOWLEDGEMENT ACKNOWLEDGEMENT

MAX 47s ! CALL READY LAMP
OPERATES

PRESS PTT

BOTH UNITS
SWITCH TO DESIGNATED
TRAFFIC CHANNEL AND CONVERSATION

MONITOR EOR 200 ms

TRANSMIT TRANSHMIT
CALLED MOBILE ACKNOWLEDGEMENT ACKNOWLEDGEMENT
STANDBY ON CODE WORD CODE WORD

CONTROL CHANNEL Aalv

7\ T N T A AR ARRNRANREEL

RECOGNISE RECOGNISE CALLED MOBILE

OWN ADDRESS OWN ADDRESS READY LAMP

OPERATES

CALL SET-UP TIME MINIMUM 2-2s SCANNING c;cug TIME MAX L-7s
20 ) RETRY MAX (5s PER CHANNEL ) 10 0s
2 CONTROL CHANNELS MAXIMUM 15-5s CALL SET-UP - 8s
15 5s

g
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CALL SET-UP TIMING (SINGLE FREQUENCY SIMPLEX MODE)

2. NORMAL CALL—WITH ONE RETRY

CALLING MOBILE

ENTER CALLED
ADDRESS - SEND

TRANSMIT

CALLED MOBILE

STANDBY ON
CONTROL CHANNEL

OwWN ADDRESS

FULL SELECTIVE T
SIGNALLING CODE FSSC
[ o ( {
)} ) )
o 1
SCAN FOR FREE z
CHANNEL
NO REPLY RECOGNISE
g MM s -] ENTER RETRY MODE ACK
MAX &Ts SELECT 0-5
{2 SELECTED }
SWITCH 10
DESIGNATED CONTINUE 45 IN 1.
TRAFFIC CHANNEL
Tx
ACK
RECOGNISE

Feitton of Septernbor 150 1988



CALL SET-UP TIMING (SINGLE FREQUENCY SIMPLEX MODE)

3. NORMAL CALL—FAILURE ON THE TRAFFIC CHANNEL

CALLING MOBILE

ENTER CALLED
ADORESS - SEND

CALLED MOBILE

STANDEY ON
CONTROL CHANNEL

Edition of September 15, 1988
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|
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OR FADE
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MS and BS/rep

f

i
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_ Call fu
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( recept
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o
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|
7 ™S
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O, .« |call set-up - MS ]“
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Rx on contr. ch. (upper)

contr. ch. free or Y
reception of S.S.C-1 1

reception of S.S.C-2 ! S walt 200 msec|

——{wait til end of ackn. (SSC)]

reset timer Tx S$SE on contr. ch. Uower)

with tcc = 0
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Y
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reception of SS.C y Appendix 3 :
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automatic retry
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f catching - BS/rep m

set—up Indicator on

store call codes of wanted Appendix 3
and calling stotion

automatic retry

procedure
-1 try
- total time { 3 sec.

{ Rx on contr. ch. {upper) }

contr. ch. free y

reception of S.3.C. Y Mwalt 200 msec.-

L Swait till_end of on ackn (S8.C5 —-r

[Rx on contr. ch. (ower)]

scan once for free

traff. ch, (upper) Tx ackn. (SSLY on | Y ~onted ctation = BS
see App. 1 and 216 contr. ch. (upper)
optional with

second recejver

Tx received SSC. on contr. ch,
(upper) as “interim ackn’

troff. ch. ¢ free channel repeat on contr. ch
Rx on contr. ch. (upper> for 200 msec.
Contr. ch, free M Y /reception of ackn (SS.C)

on contr. ch, {ower)

l

reception of SSC Y Nwait 200 msec.}—

walt till end of
an ackn (8.SLO

Tx SSC. Uncluding t.c.c. = traff, ch)y on contr. ch (upper?
wolt 40 msec, )
Tx §SL. ... as cbove .

fr‘ege“‘:__@mw

Ll S

worted otation = BSY -

[Rx on troff. ch. (ower)]

lrepeat on traff. ch)] ]
y NE
communication/repeating « - C reception of SS.C

stand-by + + O<-- Y Timer » ?4& Msec,
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|

< Y
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N

ey
Tx ackn (S50
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repeat on
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communication
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Bit gync > 20 msec. as MS (bands exchanged)
(see Appendix 6, page b)

)

stand-by
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|
|
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as for single frequency working
(see Appendix B page 3)
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CALL SET-UP TIMING (SINGLE FREQUENCY SEMI SIMPLEX MODE)

4. MOBILE TO MOBILE THROUGH A REPEATER

CALLING MOBILE Tx Tx T(x Tx
ENTER CALLED ADDRESS FSSCO , , FSSCO FSSC1 FSSC 1 E
SEND AFTER MONITORING Yy TR IR
CONTROL CHANNEL I8 /
933-935 MHz BAND
‘3223;5”;’,;8 RECOGNISE AS Rx RECEIVE & RECOGNISE RECOGNISE ACK1
NECESSARY INTERIM ACKO ACKO AT LEAST ONE FSSC 1 READY LAMP
OPERATES
PRESS PTT
SCANNING PERIOD
# TRANSMIT % MIN Os
tF CONTROL OR MIN Ts
CHANNEL FREE MAY 475
40 e
GAP 20%25—1-2 3 s CONVERSATION
DEPENDANT ON
TALK THROUGH Tx  RETRYNUMBER  Tx Tx FSSCI
STATION FSSCO ;o ACKO TWICE
STANDBY ON e e e
CONTROL CHANNEL IN s { ) § [ R
888 -890MHz BAND Rx %} >f§ A }
RETRY IF NO
ACKO RECEIVED
RECOGNISE AS Rx
VALID FSec AFTER FIRST TRY ACKO
SWITCH TO
DESIGNATED TRAFFIC
CHANNEL
CALLED MOBILE I ik
ACKO ACK 1
STANOBY ON .
CONTROL CHANNEL IN i i
933-935MHz BAND //)‘r ;f// RS } | BRREREE i
T=0
NOT DECODED RECOGNISE RECEIVE & RECOGNISE  RECOGNISE  READY LAMP
CORRECTLY FSSCO AT LEAST ONE FSSC1 FSSC 1 OPERATES
NO ACK SENT
FSSC0 FULL SELECTIVE SIGNALLING CODE WITH s TF A SECOND RECEIVER IS INSTALLED AT THE RE-
PHE CHANNEL NUMBER SET TO ALL ZERO'S. PEATER STATION WHICH MONITORS THE FREQUENCY
FSSCT FULL SELECTIVE SIGNALL }\(} CODE OWITH BAND WQ?'”\ MHz, THE CONTROL CHANNEL MAY BE
FHE CHANNEL NUMBER SET TO THE DESIG- CHECKED FOR OTHER TRANSMISSIONS WITHOUT THE
NATED CHANNEL. DELAY U} CHANGING RECEIVER BANDS.
ACKGO }"Efi,[ SELECTIV SIGNALLING CODE WITH SIMILARLY A MEMORY OF CURRENTLY AVAILABLE
THE ACKNOWI )m MENT BET SET TO 7ERO FREE TRAFFIC CHANNELS MAY BE KEPT. REMOVING
\:\D THE CH \j\_\g IONUMBER SET TO ALL THE NEED FOR A SCANNING PERIOD.
ZERO'S. S IF ONLY ONE OF THE GO TO CHANNEL FSSCI IS RE-
ACKI  FULL SELECTIVE SIGNALLING CODE WITH CEIVED BY R MO N oAl L A wars B
THE ACKNOWLEDGEMENT BIT SET TO ZERO REGARDED A5 THE FIRST OF THE TWO FS5CTS.
AND THE CHANNEL NUMBER SET TO THE THE TIMINGS IN PARAGRAPHS 2231 AND 2741 ALLOW
YESIGNATED CHANNEL FOR THIS
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