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1. GENERAL

lel INFRODIKITTION

Miz technical specification presented as MMT Doc.d.1981 refers to
base station equipment For the Nordic mobile telephone network
(T

A general description of the WMT system is given in HMT Doc,1.1980
or its latest adition.

This present document is a revised edition of the MM Doc.4.1973.

The hase stations will be connected to the moblle belephore ex—
change (MTX)} through dedicated telenhons lines. The base station
has to meet all relsvant functional requivemznts of the NMT system
and shall fulfill the requlremnts in this specification.

ABBREVIATICHS

A subscriber Calling subscriber

B subseriber Called subscriber

B3 Base station

BSA Base station area

oo Calling chamnel

) Control unit

FHSK Fazt [reguency shift keying

ML Multl frequency code signalling
MFT Multi Froequency pulsed signalling
M35 - Wﬁhile station

MTH Moblle telephone exchange

MTH Here mobile tolephone exchange
MTHY _ Visited mobile telephone exchange
WIGIN Nordig mobile telephone system
RE Radic Frecquency

5F Fixed subscriber

sty Switching logic unit

&Y Mohile subscriber
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1.3.1

SR (FR) Signal strengbh receiver

=n Superviszory unit

TA - Traffic area

TAH Home traffic area

TAY -7 777 visited traffic area
c Traffic channel

vE Voice frequency

% 3ignal Supervisory signal
™3 Test mobile subscribar

GENERAL SEECTIFICATIONS

Base station units

The base station may consist of the following functional units:

- Transmitter combiner

alternative 1, fiqure 1
= Receiver multicoupler
- TDuplexfilter : alternative 2, figure 2

— Transmitter

~ Heceiver

- Control unit {CI7)

- Gignal strength receiver (SR}

— Supervisory unitc (8}

~ RF test-loon, figure 3 and figure 4,
In the physical realization of the equipment it is desirable, fnmn:.'
the maintenance point of view, that the different functiocnal unlts

are huilt up by separate modules,

The base station shall be controlled frem the mobile tLlephone fff
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1.3.1.1

Comlrinting ejuipment

The transmitier combiner shall give the rosgibility to conbine
several tranamitters to a common antenna. It shall permit si-
maltaneous connaction of up ko at least B transmikcers,

The receiver multicoupler shall correspondingly permit connec-

tion of sevnral recelvers to & oommon reception antenna. Number
of receiver outputs shall be at least 10.

The duplex filter shall connect the transmitter and the recel-
ver of one channel to a comnon antenna. It shall provide the
agttenuation hetween the transmitter ocutput and the receiver
input required to permit duplex operation.

Transmiblier and Receiver units,

The transmitbter and recelver shall provide signalling and voice
transmission and receobion.

Control unit (0}

The control unit shall provide functions for each actual channel
equipment and interface botweoan MTX and the chamnel. It shall also
be able to transfer data information between SU and MTX.

Primary Functions:

start and stop of transmitter remotely comtrolled from MTH;

send channel station information back to MIX as acknowledgement
for channel activation order:

chaniel settimy remote controlled from MTY;

saryl fault alaem to MTH;

loop convection of transmikber line input and receiver line
ouetput as ordered from T, or at Faolt in CU-modem;

control the B test loop for the actual channel,

generate superviscory signal to the transmitter as ordered from

MIK amwl datect the received supervisory algnal Looped in the
mobile station and send the evaluated vesult to MTX;

local control and service functions:
start/stop of transmitter, channel setting, activation of

gguelch, RF test loop and supervisory signal, send blodk/de-
blocking signal to MTX, test measurements.




1.3.1.5

Signal strength receiver (SR)

The signal strength receiver shall provide measurement of radic
frequency signal strength on channel ordered from the supervisory
unit (50). The signal strength information shall be sent ko S0.

RF test-loop

The RF test-loop shall provide a 10 Mag frequency conversion of a
small portion of the transmitter cutput power and loop this signal
to the receiver for testing purposes performed in the MTH.

The RF test-loop may be common for several channels, and the se-
lection of channel to he loopad as ordered from the MTYX via the
actual channel line shall be controlled b the CI,

Supervisory unit (S0}
The supervisory unit is a functional unit which shall:

— order the SR to measure the signal strength on the channel as

ordered from MIM. The result shall he evaliuated and information
aent to M™T,

— be able te send faunlt alarms to MTY.

loop connection of data line input and output as ordered from
MTX, or at fault in SU-modem.

Radio frequency plan

The radio fresuency range allocated o

the Wordic Mobile Telephone
service is 453,% - 457,5/463,0 ~ 57,5

MH=,

The channel spacing i3 25 kHz and the Erecuency separation between
the transmit and receive channels is 10 Mz,
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The MMT-system has 180 channels. Channel number 1 is
453,000/483,000 MHz and channel mmber 180 is 457 ,475/7467,475 MHz,
The high Ereguency segment contains the base station transmit
channels. The low frequency segment containg the. base station
maceive chanmels,

Crosstalk

The purpose of this olause ig to limit the crosstall between the
tranamit and receive direction of one single channel and between
arbiitraty chammels mounted in the same transmitter and receiver
- gabinet,

Crosstalk betwaen a transmitier line input and any other line
terminal

The measurements shall be made between two arbitravy channels in
the aabinet, The transmitters of the two channels shall e in
transmit condition and commected to artificial anbennas.

An awlio frequency test signal with nominal input level yiven in
paragraph 4.18.2 shall be applied to £he Tine inpub of the first
transmitter to give normal test modulation defined in paragraph
2.2.4.1. The second transmitter shall he unmodulated.

Bach of the two receiver inputs shall be supplied with an umx)du-- '
lated test silgnal with a level of 30 4B {1 yV)E.M.F. at a fre— -

quency equal to the noninal frequency of the receliver. Tha_nmma
audic Erequenw natpot level shall correspoted to paragraph




1.3.3.2

11'3.4

The Four line terminals shall be terminated in 600 ohkg resist'iﬁé: AR
loads and the audio frequency levels shall be measured by a selec~- = -
tive voltmeter connected to the line terminals.

The auwlic level measured at the second transmitter line input
ghall not exceed -60 JB relative to the zignal lewel at the firsk
transmitter,

The levels measured at the receiver line cutputs.at both channels
shall not exceed -60 4B relative to the nominal andic cutput le-
Velln

The requirements shall be fulfilled for any combination of two
channels contsined in the sane transmitter and receivar cabinek.

Crosstalk between a receiver line output and any other line ter—
minal :

The measurements shall be made between two arbitrary channels in
the cahinet, .

The transmitters of the o chanrels shall ke in transmit eondi-
tion and comectad to artificial antennas, The tranamitters shall
be urmodulated,

'‘the input of the first veceiver shall be supplied with a test
zignal at a freguency equal to the nominal frequency of the recei-
vat. The signal shall have normal test modalation as defined in
paragraph 2.2.4.1 and shall have 3 lewel of 20 4B {1 pV)E.M.F.

The audic output level of the receiver shall be set to the nominal
ocutput leval given in paragraph 5.10.3,

The gecond receiver input shall be supplied with an unmodulated
teast gignal with a level of 30 dR(1l pVIEM.F at a frequency equal
to the nominal frequency of the receiver.

The Four-line terminals shall be terminated in 600 olms resistive

loads and the audio fregquency levels shall be measured by a selec—
tive voltmebter connected to the line terminals.

The audio level measiwed ab the second recelver line output shall
not exceed ~60 48 relative to the signal level at the first recei-
ver lime outpat.

The audio levael measured at khe transmitter line outputs at both
chammels shall nob excesd -60 3B relative to the nominal input L;
level given in parageaph 4.18.3,

The requiraments shall he fulfilled for any combination of two
channels contained in the same transmitter and receiver cabinet.

Transmitter—cabinet intermodulation components

The porpose of this clavse Is to limit the rvadic frequency inter—___ S
mxdulation components genevated by internal radiation betweoen. -
trangmitters mounted in the sanme cabinet. U

-

I_!-



All trangmitters in the cabinet shall be in transuit condition amd -

unmexiulated. Fach transmitter shall be connected to an artificial
antenna.

Ay intermodulation component measured at an arbiitrary transmitter
output 2hall not exceed -70 dB relative to the corresponding
transmitker carrier power except for the bth order intermodulation
components within the frequency range 453,000 to 457,500 MHz which
shall not excesd -95 dB relative to the corresponding transmitter
carrier power.

Cabinet radiation

Will be specified later.

Reliability

The equipment shall be designed For continuous operation {(transmit
and receive condition respectively). The mean time between failure
{MTRF} for the base station equipment iz specified for two
Jroups.

Failure 1s in this context defined as a functional failure or a
deviation from the regquirements in the technical specification.

Groip A

Channel egquipment consists of one transmitter, one receiver, one
control unit and one duplex filter.

The MIBF shall be ab least 8000 hours for the total channel equip-
ment.

Group B

Commeon equipment which means eguipment commen for several radio
charnels. These squipments are tranamitter cotbiner, receiver
multicoupler, si‘mal strength recelver, supervisovy unit, RF test-
loop, common AC/DC converter and/or DC/C converter.

For each of these individual eqguipments the MTBF shall he at least
40 000 hours,

The confidence level Tor the evalwation is Fiwed to he 80%.

The MIBFP-figures shall be valid for a period of 10 years starting
at the end of the quarantee period.

The manufacturer shall state the predicted MTRE for each group and :
shall by calculations show how the MYBF values are obtained.. - .

In case of using redundancy circuits a failure (of an actlve cums
ponent) shall not be regarded as a failure of the equipment ;i th
MIBE caloulations if the equipment is still working without: a
significant degradation in performance. In this case: the et
shall be provided with means Cor indication of f£all
active componont. ok




Statical charging

To prevent statical charging of the equipment From the antenna,
with passible damage to the equipment, the RF ontput/inpat cir-
cuits ghall have a galvanic connection to earth,

Safoty requirements

The equipment shall fulfil the relevant requirements in IEC Pub—
lication 215 "Bafety requirements for radio transmitting equip-
ment", category B and relevant requirements in IEC Publication 65
"Safety requirements for mains operated electronic and related
apparatus for household and similar general use".

Power source

The equipment shall be capable of being supplied either directly
from the mains or from an external battery with buffer, Both pos—
sibilities are desired, but only one type of power source will be
in use at e=ach base station,

- Nomimal mains voltage is 223 ¥, 50 Hz.

- Wominal voltage for the battery is 48 V, positive pole groun—
desd.

The power supply unit shall be provided with a fuse {fuses) and a
switch or corresponding which affects to the primary side (=48 v
or 220 V}. Puze{s) shall be located on the front panel.

Marking of the equipnent

The function of all pilot lams, tetminals, and controls as well
az the position of the controls, shall be clearly indicated on the
equipment,

The equipment shall he clearly marked with the make, type desig—
nation, and serial mweber of production.

The marking shall be placed on the couipmeent in such a manner that
it is easy to see when the equioment is placed in its normal posi-
tion,

The marking shall be mechanically solid and Aurable and may, for
axample, be made by means of engraving, embassing or application
of a metal plake,

Measuring points

For maintenance reasons the agiipment {printed circuit boards) RS
shall b= provided with clearly markad measuring points, the bypi= @
cal measuring values of which shall be stated in bhe service mami-

al. o

Construction

It is preferred that the base station ETJiIﬂHJﬂF.i.S_bf';iH'#.F’ it
into a cabinet with standard 490 o (19"} rack mounting: and
height of maximen 2100 s and a depth of maximum: §



i3.13.2

+3.13.3

net shall be designed in such a way that no access to the backside
of the cabinet is required. It shall thus be possible to mount the
cablnets back-to-back or against the wall. Ho unit except the
cabinet shall be heavier than ohe man can handle,

As an option a mechanical arrargement may be required where two
chamnel equipnents (tranamitter, receiver, duplex filter, control
unit, supervisory unit, signal strength receiver, AC/DC or DC/DC
converter) are mounted in a small rack which can be mounted oo a
wall.

Environmental requirements

Temperature range

The eguipment shall fulfil the specified requirements within the
temperatire range ~10 to +55°C. The test conditions are specified
in glause 2.1,

Frwer souroe voltage

Tha oqgquipment shall fulfil the specified requirements within fol-
lowing alternative power scurce voltage ranges:

- 220 Vv 4+ 10%, 50 Hz + 1 Hz. The equipment shall no give any
malfunctions within 220 ¥V + 15% and —-20%,

- 43 to 63 ¥V DC, positive pole geounded.
The test conditions are specified in clause 2.1.
Maing transients

The equipment shall be desioned in such a way that mains transient
with an amplitude of +30% from normal mains voltage 220 ¥V with a
duration of maximmn 2 s or transients with an amplitude of 2 k¥
and with a duration of maximum 1 ms will not cause pernanent de—
fects in the eqguipment.

at tests a pulse generator will be wsed, giving 2 KV transients
arnd having an impedance of appr. 40 ohms.

The transient has saw-tooth characteristics with a rise time 10 us
and a fall time down to 50% equal to 1 mg, The transient shall be
superposed to the mains.
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3,13,4 Transients from DC-power sodrce

The ecuipment shall be able to withstand tranzients fram the DO-
power source according to Fig. 5 without permanent defects,

1000 T S

TRANSIENT DURATION

Figure & Permitted transient wvoltage amplitude and durations from
DC—power source with battery back-up.

: 1.3.13,5 Moise from DC-power source

The equipment shall fulfil all specifications with noise up tof_;"'
93 ¥ rms within the frequency range 10 to 3x107 Hz from the DC-
power source, S
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;;:,3.13.6 Over-voltage at line input/output

Necessary protection against damages caused by overvoltage applies
at lire input/output circuits shall be made ag Lo withstand:

a} Impulsive wvoltage

Amplituder 1500 ¥
Risetime: 10 ps (1/2 amplitude)
Falltime: 700 ps (1/2 amplitude).

The voltage shall be applied between the two wires which consti-
tute the transmitter line input or the receiver line output as
well as between one of the wires and earth,

b} Mainz woltage, 50 Hz

amplitude: 1000 Veff
Duration: 500 ms

The voltage shall be induced between ore of the wires and earth.
£) Mains voltage, 50 Hz

Amplitude: 350 Veff
Duration: 500 m=

The voltage ghall be induced between the two wires which consti-
tute the transmitter line input or the receiver line output.
Generator impedance shall for case a) be appr. 40 ohms and for
case b) and ¢) 125 ohmg, .

Malf unc tiona

The base statlon equipment shall not malfunction at mains inter—
rupticn, pxwer start—up, mains transients, mains frequensy offset
+5 Hz or C-power source trangients.

Bump test, non operatring

The test shall be carried out in accordance with the recommenda—
tions of IBEC publ. 68-2-23 (1968) Test Eb, Bump. The pulse shall
be halfsine of 6 ms duration and 245 m/s2 peak acceleration. The
equipment shall be tested in three mitually perpendicular direc-
tions of the six possible attitudes, making a total of 1000 bums
in each Airection,

The equipment shall be tested as discrete units, During the test
the equipment shall be nonoperative, Applicable checks shall be
made immediately after completing the test.

Power supply radiation

Interference voltage shall fulfil the requirements acccr_d_'iyig'tﬁ'
IFC recommendabion no. 43, Publicat_im Ta. RS




':%"3_15 Acoustic noise

o

The acoustic noise from the equipment shall be measured according
to IS0 3743, The radiated sound power from the equipment shall not
exceed Ly, 60 dB(A) relative 1 pW.

If the neise is of impulse type or contains audible tones, the
radiated sound power from the equipment shall not exceed
Ly 50 dB(A) relative 1 .

Noise from DC-power supply against DC-power scurce with battery
back-up

The maximm allowed noize voltage from each equipment unit except
the rectifier iz given in Fig. 6. The limits are r.m.s. values
measured with a spectrm analyzer on the DU supply terminals of
the unit. :

In the frequency range of 100-5000 Bz Fig. ¢ represents the limit
of the maximum voltage of the larrest noise compoment, The total
noise contribution from the equipment unit shall rnot exceed 0.1 ov
measured with a psophometer on the DT supply terminals of the
unit.

The measuring instruments are specified in Table 1.

The measuring arrangement is shewn in Fig. 7. The battery
conductions {DC bus bars} are equivalated by a series connection
of & resistor of 0,1 ohm and an inductor of 0,1 mH. The battery
shall have a capacity of typleally 150 Ah/10 h, In place of an
acouwmulator battery a voltage socurce with high internal resistance
in parallel with a capacitor of 10 000 uF may ke used.

Measuring instrument Specification

phophomater Input impedance: 10 kokn=
Weighting curve: CCITT Rec,
P. 53 (wol, V)

Spectrum Input impedance: 100 kohms
Selective bandwidth:

10 Hz (0 - 1 kHz)

30 H= {1 ~ 50 kHz)
3 ki=z {over 50 kHz)

Reading: r.m.s. voltage

i

Table 1. Specification of measuring instruments. :




10V :
' 10Hz 100Hz TkHz 10kHz 1001cHz - 1MHz 10MHz

Figure & Spectral distribotion of the maxlmm allowed noise from
individual equipment units except the rectifier on the
battery supply terminals of the unit.

0,1 omm 0,1 mH

Eruipment | :-"_'1":
unit 4
T

Fig. 7 Measuring arrangement for the measurement of noise from
individial equipment units exoept the rectifier

100MH7




-3

Hysteregioug function of DC-power supply

pover supply shall have the hysteresious stated below:

41 Vv + 2 V for switch off and

46 V + 1 V for switch on.

To protect against unmdesired functions at battery dischargirg.ﬂ{é: -




TEST CONDITIONS

FOWER SOURCES AND AMPIENT TEMPERATURES -

Application of test conditions

i i ——

The test conditions and procedures shall be as specified in 2.1.2
to 2.1.5.

Test power souree

During the tests the powsr source of the equirment shall be repla-
ced by a test power source, capable of producing normal and extre—
me test voltages as gpecified in 2.1.3.2 and 2.1.4.2.

The internal impedance of the test power scurce shall be low

- enough for its effect on the test results to be negligible. For
the purpose of tests, the voltage of the power source shall be
measured at the input terminals of the equipment. During the
tests, the power source voltage shall be maintained within a tole-
rance of +3% relative to the woltage at the beginning of each
test.

Normal test conditions

Normal temperature and humidity
The normal temperature and humidity conditions for tests shall be
ary convenient combination of temperature and himidity within the
followinrt ranges:

Temperature +15°C to +35°C

Relative humidity 20% to 75%
Normal test power source

Mains voltage

The normal test voltage for equipment to be connected to the mains
ghall be 220 ¥, 50 Hz +1 Hz,

Battery power source with buffer

The normal test voltage for equipment to be supplisd from a DO-
power source shall be 53 V, pesitive pole grounded,




1.4.2.2

Extreme test conditicns

Extreme temperatures
For tests at extreme temperatures, measurements shall be made in

accordance with the procedures specified in Clause 2,1.5 at the
temperatures of -10°C and +55°C.

Extreme test voltage

Mains voltage

The extreme test voltage for equipment to be connected to the AC-
maine source ghall be the upper and lower limits of 220 v 410%,

Battery power gource with buffer
The extreme test ynltage for equipment to be commected to a O-
power source shall be 63 V and 43 V, positive pole grounded,

Procedure for tests at extreme temperatures

Before measurements are made the equipment shall have reached
thermal balance in the test chamber. The egquipment shall be in
continucus omeration (tranamit or receive condition, regpective-
ly] .

If the thermal balance is not checked by measurements, a tempera-—

ture stabilizing period of at least one hour, or such period as

may be decidad by the testing awthority, shall be allowed, The
Sequence of measurements shall be chosen, and the hmmdlty ocontent

in the test chamber shall be controlled so that excessive conden-
sation doos ot ooour.

GENERAL CONDITICNS

fontinuous operation

The base station equipment shall be designed for continuous opera-
tion {transmit or receive condition, respectively). In connection
with acceptance test and before measurements are made, a conti-
nuols operation test of 200 hours at normal test condition iz
foregeen,

Artificial antenna

Tests on the transmitter and transmitter combiner shall ke carried -

out with a non-reactive non-radiating load of 50 ohms mnnec,ted tc:
the antetna terminals. R



Arrargements for test signals at the line input of the tranmiti:éf.' LS

The transmitter audio-frequency modulaticn signal shall be supp-
lied by a generator connected to the line input. The ncminal impe-
dance of the line input cireuit shall be 600 chms resistive,

Modulation

Normal test medulation

For normzl 28t modulation, the madulation frequency shall be

1,0 kHz and the resulting peak to peak frequency deviation shall
be 43,0 kiz. The test signal shall be substantially free from

amplitude modulation,

Normal data test modulation

Mormal data test modulation is defined as the carrier freguency
modulated with idle frames (6 or 15), =ee NMT Doc. 1 to give a
mean peak to peak frequency deviation of +3,5 kHz. This corre-
sponds to actual measured peak deviation {1800 Hz tone) of

4,2 K=,

The audio level for the datasignal is thus -2,2 dB below the audio
level for 1000 HE tome to glve normal test modulation of #3,0 kHz.

Arrangements for test signals applied to the receiver input

Sources of test signals for application to the receiver input
shall he conhected in such a way that the impedance presented to
the receiver inrmat is 50 obms.

This requirament shall be met lrrespective or whether ore or more
signals are applied to the receiver similtaneously.

The levels of the test signals shall be expressed in terms of the
E.M.F. at the receiver input terminals.

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

Psophometric filter

The psophometric filter, which is used in some of the test
measurerents, shall fulfil the requirements specified in CCITT
Recommendation P.E3A {Psophometer Eor Commercial Telephone
Circuita].

Receiver scuelch circuit

The receiver syuelch circuit shall ke made inoperative forthe
duration of the tests (with exception for the tests conceining
squelch circuit itself),
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1. Test Site

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

Tegt site and general arrvangements for measurements involving the -

use' of radiated fields

At cne point on the site, a ground plane of at least 5 metres |
diameter:shall be provided. In the middle of this ground plane,:a
non—conducting. 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. The test site shall be large
snough to allow the ~rection or a measuring or tranamitting anten-
na at a distance of /2 or 3 metres whichever is the greater. The
distance actually uswed shall be recorded with the resalts of the

test carried out on the site.

gufficient precautions shall be taken to ensure that reflections
from extranecus objects adjacent bto the site and ground reflec-
tions do not degrade the measurement results,

Test antenna

Mhe test antenna is used to detect the radiation from both the
test sample and the substitution antenna, when the site iz used
for radiation measurements; where necossary, it is used as a
Fransmitting antenha, when the site is used for the measurement of
receiver characteristics. This antenna is mounted on a support
such as to allow the antenna to be vsed in either horlzontal or
vertical polarization aml for the height of its centre above
ground o be varied over the vange 1 - 4 metres. Preferably test
antenna with pronourced directivity should be used. The size of
the test antenna along the measnraeent axis shall not exceed 203
nf the measuring. distance.

For radiation feasurements, the test antenna is connected to &
rest receiver, capable of being tuned to any frequency under ine- ]
vestigation and of measuring accurately the relative levels of E
signals at its input. When necessary (for recoiver measuremenkts}
the test recelver is replaced by a sidnal source.

Substitution antenna

The =mubstitotien antenna shall be nA /2 dipole, resonant at the
frequenrs under consideration, or a shortened dipole, calibrated
to thell /2 dipole, The centre of this antenna shall coincide with
the reference point of the test sample it has replaced. This re-
ference polmnt shall be the wolume centrs of the gamprle when its
antenna is mounted inside the cabimet, or the point where an ex-
ternal antenna is connected o the cahinet.

The distance between the lower extramity of the dipole and the’ - =
gronnd shall be at least 30 cm. .

The substitution antenna shall be connected to a calibrated signa
generator when the site is used for radiation measaraments.
2 calibrated measuring receiver characteristics. Tha: signal
rator and the receiver shall be operating at the E
investigation and shall he connected - ta. the
able matching and balancing_pe@:wq:}cs :
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Alternative indoor site

When the frequency of the signals being measured is greater than
80 MHz, use may be made of an indeor site. If this alternative

gite is used, this shall be recorded in the test report.,

The measurement site may be a laboratory room with a miniman area
of & metres by 7 metres and at least 2,7 metres in height.

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

The site arrangement is in principle shown in Fig. 8.
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FIGURE 8

Indoor site arrangement
{shown for horizontal polarization)

The potential reflections from the wall behind the equipment undér'
test are reduced by placing a barrier of absorbent material im:
front ‘of it. The cormer reflector around the teat antenna is used
to reduce the effect of reflections from the opposite wall; and::
fram the floor and ceiling in the case of horlzuntallgi polarize
measurements. :
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Similarlv, the corner reflector reduces the affects of reflec:t'i::.)hé? D
from the side walls for vertically polarized measurements. '

For the lower patt of the frequency range (below appr. 175 MHz) no
corner reflector or absorbent barrier is needed.

For practical reasons, the A/2 antenna in Fig. 1 may be replaced
by an antenna of constant length, allowing it ko be used at fre-
quencies corresponding to a length between /2 andll, as lorg as
the sensitivity is sufficient. In the same way the distance of /2
to the apex may be varied.

The test antenna, test recelver, substitution antenna and calibra-
ted signal generator are used in a way similar to that of the
general method.

To ensure that errors are not caused by the propagation path app—
roaching the point at which phase cancellaticn between direct and
tle rewaining reflected signals oceurs, the substitution antenna
shall be mowved through a distance of +10 em in the direction of
the test antenna as well as in the two directions perpendicular o
this first direction. If these charges of distance cause a gsigqnal
change of greater than 2 42, the test sample should be resited
until a change of less than 2 dB is obtained.

ACCURATY AT MEASUIREMENTS

D.C. voltage +1i%
.C, mains voltage ' +3%
5.0, mains frequency ' 40 ,5%
Audio—frequency voltage, power, eic. +0.5%
Audio-fraquency +0,1%
pistortion and noise, etc, of audlo frequency
generators +0,5%
Padio Fredquency +20 Hz
Radio-frequency vollage +2 48
Radio—frequency field strenath +3 4B
Radio~frequency carrier power +5%

Tmpedance of artificiat leads, combining
wnits, cable, plugs, attenuators, etc. +5%

Source impedance of generators and input

impedance of measuring yeceivers +10%

Attenuation by attenuators

Temperature
Humidity



COMBINTNG EQUIFMENT

2 caleulation of some critical parameters in the c:cmbinirﬁ a]ulp—
ment in relation to the bransmitter/receiver-requiraments in Co
clause 4 and 5 is given in Annex 1.

TRANSMIPTER CCMBINER
This clause states the minimm performance requirements for a

transmitter combining equipment, the purpose of which is to con-~
nect a number of radio transmitters to a common antenna.

Nurber of transmitters

The equipment shall permit the simultanecus connection of uwp to at
ileast B transmitters. The requirements of this claunse shall be
fulfilled for any mmber, from 1 to at least B, of transmithers
being connected to the transmitter -combiner and being in operation
or not.

Frequency rangs

The frequency range shall be at least 463,000 - 467,500 Miz.

Fregquency separation

The combiner shall be able to conbine transmitters with a freguen-
oy separation down to 175 Xz, It is however desired that the
cembiner 1s designed in such a way that no restrictions are made
on the transmitter frequency separation.

Input and nutput lmpedances

The nominal input and output impedances shall be 50 ohus non-sym-
metric,

Yaltage standing wave ratio {VSWR)

The woltage standing wave ratio (VBWR) at the output terminal
{antenna-terminal) shall not exceed 1,5 and at all input terminals
not exceed 1,3. At extreme test conditions the VEWR shall not
exceed 1,8 at the output terminal and 1,5 at the input terminals.

Connectors

The connectors at the imputs shall be of type W {femala). Tha
output connector shall be of type 7/16 {female).

Carrier power

The maximm carrier power avallable from each transmitter to be
connected to the combiner inuts in 50 W + 1 dB according to olause

4.4.
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~ 1f the combaner iz designed as a passive network the powar Tosk
from any one of the input terminals to the output terminal o
ghall mot excesd 3,5 dB at normal test conditions and 4,5 4B at
extreme kest conditions. :

- 1In case of an active combiner the power of each individoal
carriar measuved at the output terminal of the combiner shall
not be leas than -3,5 dR to 50 W. At extreme test conditions
the power shall not differ more than +1 dB relative to the
power gt normal test conditions,

Inad test

Tranemitters shall be simultanecusly applled at all the input
terminals of the combiner, each transmitter having an output
corresponding to the specified carrier power at the output termi-
nal of the combiner according to clause 2,1.7.

- 'The transmitter combiner zhall then be submiltted to a load test
with continuous transmission for a peried of 2 hours. The
change in the carrier power at the output terminal shall not
excead 2 dB during the load test when the ocutput terminal is
loaded with 3 resistive impedance giving a VEWR of 2. The test
shall be carried out at normal test conditions.

- Furthermore the equipment shall be capable of withstandirng,
without being damaged, a load test when the ocutput terminal of
the comblner is loaded with an arbitrary lead, including short
circuit or open circuit at the output terminal for a pericd of
30 minntes.

Tntermcdalation attenuation

The power of ary intermodulation product gensrated by the simul-
taneously applied tranamitters connected to the input terminals of
the eguipment shall be attenvated at least 55 dB + Ap belew each
tranemitter carrier pewer as measured at the inpat kerminal of the
conbiner, Av is the intermodulation attenuation for the trans-
mitters connected to the combiner inputs. (See clause 3.1.12 and
4.7)

In case of an active combiney, the power of any intermodulation
product shall not exceed -70 dB relative to each transmitter power
at the combiner cutput except for the 5th order intermodulation
products within the fregquency band 453,0 to 457,5 MHz which o
each transmitter carrier powsr as measured at the combiner output,
and shall further be attenuated as stated in clause 3.1.12.

Spurious emissions

The power of any spuricus emissions, except for intermadulation ..
products as specified in paragraph 3.1.9%, generated in the trans-
mitter combiner (circulators, amplifiers etco.) shall not exceed;
0,25 W at normal test conditions and 1,0 pW at extreme condi-
tions. The definition and method of measurements are in accordanc
with clause 4.6. RS



3.1.12

3.1.13

3.1.14
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Noise power within receiver channel

channel, measured at the output of the intermal amplifier, shall
not exceed 2 nW.

The definition and method of measursmsnts are in accordance with
clause 4.12.

Attenuation within the receiver frecuency band

The combriner shall provide an attermuation not less than 45 4B
within the frecuency band 453,000 to 457,500 MHz, measured hetwoen
any cambiner inpot terminal and the combiner ocutput terminzl.

In case of an active combiner, the attenuation shall be measured
between any amplifisr output and the combiner cutput.

Thizs attenuation is in addition to the requirements specified in
paragraph 3.1,%, 3.1.10 and 3.1,11.

Test features

The transmitter combinetr shall be provided with instruments for
reading carrisr powetr at the output terminal, and reflected power
frem the antenna.

If active components are used in the combiner, favlt alarms such
ag power failure shall be given to the control unit {(CD).

Furthermore the tranamitter combiner shall give fault alarm (two
Iewvels) to the control unit at unallowable high standing wave
ratin at the cutput of the combinet (antenns fault). The settings
for antennz fault alarmz shall be adjustable between VBWR 1,2 and
2,0. The VIWNR alarm level shall not vary more than +10% from the
satting level within the transmitter frequency band.

Interface betwsen transmitter combiner and control unit

'The alarm output from transmitter combiner shall be econnected to
the control units {CU} by three wirea. One of the wires shall be a
common return wire and it may be commected to ground in the radio
equipment cablnet. The alarms shall be given by closing relay
circuits. In the table of signals helow closed circuit in trans-
mitter combiner in indicated by cne (1) and an open circuit by
zero (0).

In case of an active combiner the noise nower within any receiver . -°




Transmitter combinet
alarm

no alarm oo | ;
level 1 pl
level 2 11

It =shalil be pogsible to connect up to ten control units to a
transmitter combiner alarm circuit.

I3.1.15 Power supply to alarm circuits in transmitter combiner

%' The power supply voltage to the combiner shall be either
+14 WV 42 V or +24 V +2 V. The current oonsumption shall not exceed
170 mA. This power shall be supplied from the radio equipnent

cabinet,
T 32 RECEIVER MULTTCOUPLER
?
3 x 3.2.1 Muber of receivers

The equipment shall permit connection of up to at least 10 recei-
wers, The requirements of this specification shall be fulfilled
for any nuber, from 1 to at least 10 receivers connected,

Fragquency range
The frequency range shall be at least 453,000 - 457,500 Mz,

Input and output impedances

3 The nominal input and cutput impedances shall be 50 ohms non-
= symmetric,

i 3.2.,4 Voltage standing wave ratic (VSWR)

The VEWR shall not exceed 1,5 at all terminzals at normal test condi-
tions and 1,8 at extrems test conditions.

3,2,5  Connectors

A R i A

The connectors at all terminals shall be of type N (female).

ri\"k\ T S L A T L



3.2.7

3.2.8

3.2.9

3.2.10

Blocking

Input £ilter

Tne receiver multicoupler shall be provided at the inpat with a
filter which has an attenuation characteristics as shown below.

447,500 453,000 457,500 463,000 467,500 MHz
_______ . ; >
-a “% E l
The passband ripple “2"
shall together with the
signal amplifier of the
milticoupler give a total
ripple of maximm 2 d&B.
z :
A f w
J{ Attenuation {AB)

A is egual to -60 dB at normal test conditions and ~55 dB at extreie
test conditions.

Net gain in the passhand

The net gain from the input terminal to any one of the multicoupler
output terminals shall be 1 + 1 dB within the frequency range speci-

- fied in paraaraph 3,2.2.

Isolation batween multicoupler outputs

The isolation between arbitrary multicoupler ocutputs shall not be
less than 25 JdB.

Holze factor

The neise factor for the multicoupler shall not exceed & d8.

Intermodalation

Intermodulation products of odd orders, generated from two input
signals within the Eilter's passband with the level 95 4B

{1 pVIE.MF., shall not exceed —60 dB relative to the level of each
disturbing signal at the multicoupler output,

Pefinition:

The blocking of the receiver multicoupler denotes the ability:o
multicoupler to distribute a low level signal in the p
high level signal. i)
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3.2.11.3

3.2.12

3.2.13

3.2.14

3.2.15

3.3

3.3.1

1.2.11.2 Method of measurcments:

Two signal generators are connected to the input terminal of the
receiver multicoupler. The frequency of the two signals shall be
within the frequency range specified in paragraph 3.2.2.

a} The level of the first test sianal shall be set to 20 4B
(1 WWIB.M.F. The level at the output of the multicoupler shall
be measured using a measuring receiver tunad o the frequency of
the signal. .

b} Thereafter the level of the first test signal shall be increased
by 3 48,

¢) The level of the second test signsl shall then be increased
until the level of the first test signal at the output of the
milticoupler (and at the input of the measuring receiver) has
been decreased to the same level as measured according a) above.

d} The level of the second test signal at the imput of the multi-
coupler shall be measured,

Requirements:

The level of the second test signal shall not he less than 110 dB
{1 UWIE.M,F,

Bbility to withstand overvoltage

The receiver milticoupler shall withstand without heing damaged a
continuous input voltage of 2 ¥V E.M,F. within the frequency range
specified in paragraph 3.2.2.

Susceptibiity to the output terminals not in use

The requirvements of clause 3.2 shall be fulfilled irrespective of

whether output terminals not in use are terminated with a lood or
not.

Test failures

The receiver multicoupler shall give fault alam to the control unit |
{CU) in case of power failure or amplifier failure.

RF test loop input

The receiver milticoupler shall be provided with an input terminal
for connectlon to RF test loop. See also chapter 10.

DOPLEX - FIITER (70 W)

Freguency range - . = :

Transmitter 463,000 - 467,500 Mz

Recelver 453,000 ~ 457,500 MHZ..
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Duplex—separation

The separation between the transmit and receive frequencies for a
particular channel is 10 Mz,

Duplex—filter bandwidth

The bandwidth corresponding to the insertien loss apecifiad in
¢lause 3.3.8 and 3.3,10 shall not he less than 4,5 MHz.

Input and output impedances

The nominal input and output impedances shall be 50 ohmg non-sym—
metria,

Voltage standing wave ratio {VSWR)

The voltage standing wave ratio shall not exceed 1,3 at all termi-
nals at normal test conditions and 1.5 at extreme test conditions.

At the measurement of standing wave ratio of ome terminal, the
Other two terminals shall be comnected to a resistive load of
50 ohms,

Connectors

The connectors at all terminals shall be of type N {female).

Carvier power capability

The duplex-filter shall be able to handle at least 70 W carrier
pwer at the tranemitter input,

Attenuation in the transmitter branch

The attenuation in the transmitter branch (transmitter input to
antenna output) shall be in accordance with the characteristic be—
a0




3.3.9

Q 31.3.10
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@Attenuaticm {dB)

The insertion loss in the transmitter branch shall not excesd 1,5 A
within the specified transmitter range 463,000 - 467,500 MHz the
insartion loss of the circulator in paragraph 3.2.9 being included.

The insertion loss at extveme test conditions shall not excesd
2,0 4as.

Cirenlator in the transmitter branch

In connection with the duplex-filter a circulator is required to
attepuate at least 25 dB in the dirvection from the antenna to the

transmitter, of at least the tranamitter frequency range 463,0 -
467,5 MHz.

Artenuation in the receiver branch

The atbenuation in the receiver branch fantenna input to receiver
output) shall have a handpass characteristic as shown below.
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The insertion loss in the rweceiver branch shall not exceed 2 4B
within the specified receiver range 453,000 — 457,500 MHz. The in-
sertion loss at extreme test conditions shall not exceed 2,5 dB.

Mntenna fault alarm circuit

The duplex-filter shall have the alamm circuit according to para-
- graph 3.1,13,

DUPLEX FILTER {3%0 W)

Fragquency rands

Transmitter; 463,000 — 467,500 M=,

Receiver: 453,000 - 457,500 Md=,

Duplex separation

The separation between the transmit and receive trequencies for a
particular radic channmel is 10 Mz,

Duplex filter bandwidth

The bandwidth correspending to the insertion loss specified in
clauses 3.4.5 and 3.4.10 shall not be less than 4,5 MHz.

Input and cutpul impedances

'The nominal input and output impedances shall be 50 ohms non-
symmetric,




3.4.5 Voltage standing wave ratio (VSWR)

The voltage standing wave ratio shall not exceed 1,3 at all

terminals at normal test conditions and 1,5 at extreme test
conditions.

At the measurement of standing wave ratio of one terminal, the other
two terminals shall be connected to a resistive load of 50 chms.

3.4.6 Connections

The transmitter input terminal and the antenna output terminal shall
be of type 7/16 (female). The receiver output terminal shall be of

| type N (female).
3.4.7 Carrier power capability
| The duplex filter shall be able to handle at least 350 W carrier :
power measured at the transmitter input terminal.
3.4.8 Attenuation in the transmitter branch

The attenuation in the transmitter branch (between transmitter input

terminal and antenna output terminal) shall fulfil the requirements
in the fiqure below.
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3.4.9 Attenuation between transmitter and receiver

The attenuation between transmitter input terminal and re
output terminal shall fulfil the requirements in the figu
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3.4.10

Attenuation in the rveceiver branch

The attenuation in the transmitter branch (between antenna input
terminal and receiver output terminal) shall fulfil the
in the figure below.

requirements
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3.4.11

0 3.4.12
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Antenna fault alarm circuit

The duplex filter shall be provided with the alarm circuit
to paragraphs 3.1.13 to 3.1.15.

according

These shall be considered as functional requirements for the whole
antenna combining arrangement. Therefore the alarm circuit
fulfilling the functional requirements may physically be a
separate unit.

Spurious and intermodulation products emissions

In the antenna combining arrangement with 350w duplex filter
including antenna fault alarm circuit, the level of the spurious
emissions and intermodulation products at the receiver output
terminal shall not exceed -30 dB relative to the levels stated in
paragraphs 3.1.9 and 3.1.10.
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4.2

4.3

4.13.1

4.3.2
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TRANEMTITTER

FREQUENCY RAENGE

Trangmitter frequency range shall be 463,000 - 467,475 Mz, Channal
separation shall be 25 kigz,

NUMBER OF RF CHANMELS

The transeitter shall be capable of being set to any one of the 180
channels in the freqguency range specified in clause 4.1,

The channel setting shall be poesible in two different wayss

= locally by means of channel selector on the control onit {c0).
= remotely from the M via the control unit ().

The channel setting order from MTX shall averride the local channel
setting. .

FREQUENCY ERROR

Definition

The frequency error of the transmitter is the difference between *he
measured carrier frequency and ite nominal value.

Meitnd of measursinent

The carrier frequency shall be measuped in the absence of modulation
with the transmitter oonnected to an artificial antenna.

The measurements shall be repeated with modulaticn specified in
clavse 4,11,

Requirements

The frequency error of the transmitter shall not exceed +1,0 kH=z,

This requirement includes the effect of aging for a perind of ane
year,

The amount of annval aging shall be stated by the manufacturer,

This recuirement shall be fulfilled also during the carrier rise
time and decay time specified in clause 4.5.




RF-CARRIER PCWER

4.4.1 Pefinition
The transmitter carrier power is the mean power delivered to the

artificial antenna during a radic frequency cycle, without wmodula-
tion.

4,4,2 Method of measurement

‘"he transmitter shall be conmected to an artificial anterna and the
power delivered to this artificial antenna shall be measursd.

| 4.4.3 Fecquirements

The nominal output power shall be 50 W into 50 ohms unbalanced.

Under normal test conditions and independent of gelected channsi the
carrier cutput power shall be within +1,0 4B of the nominal outpuib
DPOWRT .

Under extreme test conditions the carrier cutput power shall be
within +1 4B and -2 dB of the naminal cutput pover,

4.4.4 Ioad test

- The tranamitter shall ke submitted to leoad kests, continuous trans-
mission, for a period of 2 hours.

= The change in the transmitter output power shall not exceed 2 di

Aduring a load test when the transmitter iz loaded with resistive
impedance at the output terminal giving a voltage standing wave
ratio (VSHR} of 2. The test shall be carried cut at memal test
conditions.

-  Without being damaged, the equipment shall be able o withstand
a lnad test when the. transmither is loaded with a resistive
impedance giving a voltage standing wave ratio of 2. The test
shall be carried cut at extreme test conditions.

Furthermore the equigment shall be capable of withstanding, withou!:
being damaged, a load test when the transmitter is loaded with an
arbitrary load, including short circuit or open circuit at the oot
put terminal for at least one minute.

4,5 CARRIER (RI/OFF COMDI'PICM AMD (ARRIER RISE/DELAY TIME
4.5.1 Definition

Carrier off conditions: Transmitter output power below 0,25 .

Carrier on conditions: Transmitter output power within 2 48 rola-
' tive to the steady-gtate cutpobt power wa-
Llue, N

W




4.5.2

4.5.3

4.6

4,6.1

4.6.2

Carrier rise time: Elapsed time between the end o - ONEre

signal start transmitrer from the M and:

tha moment the carrier on caondition is okl

tained.
Carrier decay time: Elapsed time between the end of the cantrol

signal stop transmitter from the MTX and the
moment carrier off condition is obtained,

Method of measurement

The carrier rise time and the carrier decay time.

The tranamitter shall be connected to an artificial antering. The

time elapsed from the end of received frame 20 a{15) to the moment
the transmitter has reached the carrier on condition is measured,

The time elapsed from the end of received Frame 20 A(0) to the
moment the bransmitter has reached the carrier offF conditions fa
measured,

Fequirements

In the carrier off condition, the carrier outpst pewer shall not
exceed 0,25 uwW,

The carrier rise time shall not exceed 138 ms measured from the aend
of the order frame.

SPURICUS EMIZSI(NS

Def initiE

Spurious emissions arve emissicns at freguencies other than thome of
the carrier and sidebands associated with nommal modulabion,

The level of spurious emissions shall be measuced as:
=  their conducted power in an artificial antenna and
- their effective radiated power when radiated by tha cabivet end

structure of the equipment (also called "cabineb radiaiion™).

Method of measuring conducted cwer lovel

Conducted spurious emissions shall be weasured as the cower af and
diacrete signal delivered into a 50 ohms load, This May be done hy
connecting the transmitter output through an attenvator to g g
rum analyser or selective voltmeter, or by monitoring the relative
levels of the spurious signals deliverad to an artificisl ant.enna,

a) The transmitter shall be unmodulated and the measurensats mrds
over at least the Frequency range 100 kHz to 2000 MHs excepl for
the channel on which the transmitter is intended to operste and
its adjacent channels,

b




4.6.3

4,6.4

4.7

4.7.1

b}  The measurements shall be repeated with l-.he tranm1tter modula
ted with normal test rrs:xﬂulatmn and the transmitter ccwmected
a load with VSWR = tﬁ

The phase angle of the load ifpedance shall be varled in ‘l"he' R

range 0° — 360° at the carrier frequency.

c} The measurements in case a) shall be repeated in the corrier off
condition.

Method of measuring the effective radiated power

a) On a test site, fulfilling the requivements of paragraph 2.2.8,
the sample shall be placed at the gpecified height on a noncon-
ducting support. The transmitter shall be operated withcur modu-
lation at the carrier power specified in paragraph 4.4.3; deli-
vered to an artificial antenna.

Radiation of any spuricus components shall be detectsd by the
test antermna and receiver, over at least the frequency range

30 - 2000 MHz, except for the chanrel on which the Yransnitter
iz intended to cperate and its adjacent channels. At sach fre-
quency at which a component is detected, the transmitter shall
be rotated to cbtain maximom response and the effecrive radizbed
power of that component detemmined by a substitution measuee—
ment.

The measurements shall be repeated with the test antenrs in the
orthogonal polarization plane.

b) The measuraments shall e repeated with the trammitcler mofutsr
ted by normzl test modulation.

@) The measurements in case a) shall be remeated in the carvier off
condition.

Requirements

For cases a) and b) the power of any spurious emissicn in the Spech-
fied range of frequencies shall not exceed 0,25 W, excepr on bthe
second adjacent channel (450 kHr} vhere the spurioos emission shail
not. exceed 1,0 yW. At extrame test conditions the spuricus smissicn
shall not exceed 1,0 W including second adjacent charnel,

For ¢ase ) the spuricus emission shall not excesd 2.0 oW,
THTERMOCULATTICON ATTENUATICN

Definition

For the purpose of this specification the intermedulaticn attenus-
tion is a measure of the capacity of a transmitter to inhibit the
generation of signals in its non-linear elements causad by the pre-
sence of the carrier and an interfertring signal reaching the trane—
mitter via its antenna.
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4.7.,2

Method of measzursment

The ocutput of the transmitter under test shall be mnr'nected Itn L
signal source via a coupling device, presenting to the tran'amltter
lnad with an impedance of 50 ohms. .

The coupling device can consist of a circulator, one port of which
is to be connected by a ooaxial cable to the output terminal of the
transmitter, the second port is to be correctly terminated fnominal
value 50 ohins), This termination 13 to be provided with means for
comnection to g selectiwe Weasuring device {e.9. a spectrum analy--
ger), The third port of the circulator iz to be connected to the
test signal source by means of an i=olator.

Alternatively, the coupling device may consist of a resistive atte-
nuator, which may be combiined with an isolator, one end to be oor-
nected to the outpubk temnninal of the transmitier by coaxial cable
and the other end to he connected to the test signal source. & se-
lactive measuring device 1s to be comnscted to the transmitter end
of the attenuator by means of a savpling probe, giving the required
attenuation.

The transmitter under test and the test zignal source shall be phy-
simally separated in such a way that the measurewent is not inflio-
enced by direct radiation. The test zignal shall be wrmodulated and
the fregquency shall be within 1 — 7 neighbouring channels above the
frequency of the transmitbter under test, The fredquency shall be
¢nosen in such a way that the intermodulaticn oomponents to be moa-
sured do not colncide with other spuviocus emissgions. The tesk signal
power level shall be adijusted to —=30 dB relative to the carvier
power level of the transmitter, both levels being measurad ab the
output of the transmitter. The power lewvel of the test signal shall
Fe measured at the transmitter end of the coaxial cable, when diz-
connected Lrom the transmitter and then correctly matched (noninal
value 50 chma).

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

Wwith the transmitter switched on in an unmodulated condition the
levels of the transmitter carrier and the intermodulaticn ocoponeis
are compared hy means of the selective measuring devige.

The letgth of the coaxial cable between the transmitter outpibt and
the coupling device shall ke varied until the maximum lewel of the
intermodulation component consider=d is obtained,

This measurement shall he repeated with the test signal at a fre-
guency within 1 - 7 neighbouring channels below the transmitter
Erecuency.

The measurement Shall be repeated with the transmitter frequency and
the test signal frequency selected in such a way that 5th order
component will ke the receiver frequency bend {453,000 - 457 ,.475).

When the above measurements are performeed, precautions most hs
taken, so that non-lipearities in the selective measuring device do
not influence the results appreciably. Furthermore it shopld be
ensured that intermocdulation components, which may be generated in

r



the test signal source, are Sufficiently. reﬂuced,e.g_ i
circulator, ST

The intermodulation attenuation iz expressed as the ratj_é' in dB of-
the test signal power level to the power level of an intermodulation -
component,

Requirements

The intermodulation attenuation shall be at least 15 @B for any
intermodulation component except for the 5th order intermodulaticn
component within the frequency range 453,000 to 457,475 aHz which
shall be attenuated by at least 40 dB.

FREQUENCY DEVIATICH
The frequency deviation is the maximum difference betwesn the in-

stantaneous frequency of the modulated radio fregquency signal and
the carrier Erecquency alone.

Maximun permissible frequency deviation

Definition

The maximm permissible frequency deviation is the maximm value of
frequency deviation stipulated in these specifications.

Methxd of measurament

The frequency deviation shall be measured at the output of the
transmitter comnected to an artificial antenna, by means of a devia-
ticn meter capable of measuring the maximun deviation, including
that due to any harmonics and intermodulation products which may be
generated in the transmitter.

The modulation frequency shall be varied. The level of the test
gignal at the line input shall be 20 dB above the level giving nor-
mal test modulation.

Recquirements

The maximum permissible frequency deviation shall ba +4,7 kHz.

SUPERVISORY STGNAL INFUT CIRCUIT

A separate supervisory signal input shall ke provided. The supervi-
sory signal shall not pass through the limiter.

The supervisory signal stated in paragraph 8.1.4 {about 4000 Rg)
shall give a frequency deviation of +{0,3 + 0,03) kis.

¥
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4,10.2

4,11.2

Iefinition

LIMITING CHARACTERISTIC OF THE MODULATOR {INCLUDING LINE TNGUFE: Gii

The limiting characteristic of the modulater expressas the transmit-

ter's capability of being modulated to a frequency deviation close
to the maximum permissible frequency deviation as defined in para-
graph 4.8.1.

Method of measurement

A test signal with a frequency of 1000 Hz shall be applied to the
line input circuit of the transmitter,

a) The level shall be adjusted so that the frequency deviation is
13,0 kHz. The level is then increased by 6 dB and the frequency
deviation iz again measured,

b) The level shall be adjusted so that the frequency deviation is
+1,0 kHz, The level is then incrsased bw 20 GB and the freguency
is agailn measured,

The measurcments shall be carried cut under normal test condltions
and extreme test conditions.

Requirements

a} The frequency deviation shall be at least +4,0 kiz.

b) The freguency deviation shall be between 4,3 KHz and 4,7 kH=,
CARRTIER, SHIFT DUE TO MODULATICN

Definition

Carrier shift due to modulatian expresses symmetry of the limiter

and modulator of the transmitter.

Method of measuremsnts

The carrier frequency of the transmitter without modulaticn shall be
measured.

Then a signal with a freguency of 1000 Hz shall be applied to the
line input circuit of the tranamitter., The level shall be adjuzted
g0 that the frequency deviation is +4,0 kHz.

The average radic frequency shall be measured again.
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4,11.3

i.12

4.12.1

4,12.2

12,3

Requirenents

The average value of the radio frequency shall mot Shlft more
4200 Hz from its unmodulated value. _

ADJACENT CHANMEL PCWER

Definition

The adjacent channel power is that part of the total power output of
a transmitter under defined conditione of modulation, which falls
within the bandwidth of a receiver of the type normally used in the
system and cperating in either of the adjacent channels. This power
iz the sum of the ean power produced by the modulation, hum and
noise of the transmitter.

Method of measurement

The adjacent channel power shall he measured with a power measuring
recaiver which conforma to paragraph 4.12.4. The transmitter shall
ke operated at the carrier power determined in clause 4.4. The out-
put of the transmitter shall be linked to the input of the recsiver
by a connecting device such that the inmpedance presented to the
transmitter is 50 ohms and the lewvel at the "receiver" input is

appropriate.
The transmitter shall be simultanecusly modulated with a signal of

- 1250 Hz and the supervisory signal (4000 Hz + 0,3 kHz deviation).

The signal of 1250 Hz shall he adjusted to a level 20 4B higher than
that required to produce +3,0 kHz deviation (without sucervisory
signall. The "receiwver" shall be tuned to the nominal Erequenfy of
the transmitter and the variable attenuator in the "receiver® shall
be adjusted to a value p B such that a meter reading of the order
of 5 @B above Lhe "receiver" noize level is chtained.

The "receiver" shall then be tuned to the nominal frequency of ane
of the adjacent charmels and the variable attenuator shall be adjus-
ted ko a value g 4B such that the same meter reading is obtained.

The measurement shall ke vepeated with normal data test modulation
{paragraph 2.2.4.3).

The ratio of adjacent channel power to carrvier power is the diffe-—
rence between the attenuvator settings p and g. The adjacent channel
power 18 determined by applving this ratlo to the carrier power.

The measurement shall be repeated for the other adjacent channel.

Recuirements

The adjacent channel power shall not exceed a value of 70 dB rela—
tive to the carrier power of the tranamitter.
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4.12.4 Specifications for the power measuring 'réééivir._ :

The power measuring receiver shall consist of a mixer, a crysta
filter, a variable attentuator, an arplifier and an r.m.s. volt.
meter — all connected in cascade - and a local oseillator. The locs
oscillator may consist of a signal aenerator. R

B At T

The bandwidths of the £ilter shall be as follows:

& dB bandwidth 16 kHz (+ 1,6 kHz}
70 4B " 35 Kiz (*+ 3,5 kHz)
90 48 " 50 kHz {+ 5,0 kiz)

R _ The attenuator shall cover a minimum range of variation of %0 4R in
I!" 1 dB—steps.

i
The maximut error of the calibration of the atterwator shall be
+ 0,5 dB, '

11 The noise factor of the amplifier shall not excesd 4 4B and its

ampl itude/frequancy characteristie shall not vary by more than 1 dB
within the & 4R hendwidth of the orystal filter.

If the attenuation of the crystal filter is less than 90 4R culside

the range specified in the second column above the amglitude/fre—
quency of the amplifier shall be such that the resultant of the
crystal filter and amplifier attenuations is not less than 90 dB.

The r.m.g. voltmeter shall indicate, at maximm deviation, the

runs. value on non-sinusoidal signals having a peak amplitude to

r.M.2. amplitude ratic of up to at least 10. It is not necessary for |
the woltmeter to be calibrated. :

The measuring equipment shall be such that the accuracy of the power

measurements will be better than 1,5 dB even if the input lewel of

the receiver is increased v up to 100 3B above the minimm signal
g level measurable.

level shall not exceed =90 dB in 3 bhand which is 16 EHz wide and

The noise level of the local oscillator in relation to its signal
centered on a fregquency separated from the carrier by 25 Kiz.

WOISE POWER WITHIN RECEIVER CHANNEL

Definition

The noise power within receiver channel is thst part of the total

power cutput of a transmitter, which falls within the bandwidth of a

receiver of the type notmally used in the system and operating with—
in the frequency range of the receiver,

Methods of measurement

The receiver channel noise power shall be measured with a power
measuring receiver which corresponds to paradgraph 4,12.4,

The transmitter shall be operated at the carrier power determined in
clause 4.4.
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4.13.3

4,14

“4.14.1

P 4.14.2

4.14,3

- transmitter carrier as a function of modulation freguency at a

The cutput of the transmitter shall be linked to the inpat of: th
receiver in such a way that the impedance presented to the trins
mitter is 50 ohms and the level of the transmitter carrier, attesn
ted at least 55 dB by a "stop filter", is appropriate at the recei-
ver input. R

The transmitter shall be set to channel 1 (463,000 Miz) and chall be
unmodulated, The "receiver" shall be tuned over the frequency range
453,000 Mz to 457,475 MHz and the noise power of the transmitter
shall be measured.

The measurements shall be repeated with the transmitter set to chan-
nel 81 (465,000 MHz).

The measurements shall be repeated with the transmitter set to chan-
nel 180 (467,475 MHz).

irement

The nolse power within any receiver channel shall not exceed 2,0 oW,

AUDIC FREQUENCY RESPCHSE OF THE TRANSMITTER (INCLUDING LINE INFUT
CIRQUIT)

Definition
The audic frequency response is the freaquency deviation of the

constant level of the modulation signal.

Method of measurement

A modulastion signal at a freguency of 1000 Hz and adjusted to such
level that a frequency deviation of +1,0 kKHz is obtained, is applied
to the tranamitter. The frequency of the modulation signal is then
varied between M0 Hz and 25 kHz, ite level being kepk constant. 'The
connection values of frequency deviation and modulation frequency
ghall be determined. The measurement shall be made without the su-~

pervisory signal.

Requi remant

The andio frequency response shall be within the limits shown in the
figure below.
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4.15 HARMONIC DISTORTION FACTOR IN TRANSMISSION

4.15,1 Definition

The harmonic distortion factor of a transmitter modulated by an

audio frequency signal is defined as the ratio, expressed as a per—
centage, of the r.m.s. voltage of all the hammonic components of the

fundamental audio frequency to the total r.m.s. voltage of the sig-
nal after linear demodulation,

With the method described below, when a distortion meter is used,
the hun and noise components are included in the distortion measure-—

ment.




Method of measurement - /

The radio frequency signal produced by the transmitter is applied,
by means of a suitable coupler, to a linmar damdalator equiyzed
with a de—emhasis network of 6 dB par octave.

e radlo freguency zignal shall be modulated successively at fre-
quencies of 300, 500 and 1 000 Hz with a frequency deviation of
+3,0 kHz. The audio input lewel shall be within the range given in
paragraph 4.18.3 {or oorresponding ranges when modulating frequen-
cles are 300 or 500 Hz).

The hatmonic distortion factor of the awdio frequency signal is
measured at all the freguencies given abowve.

Egggirenent
The harmonice distortion Factor shall not sxeeed 5%.

REFATIVE ARUDIO) FREQUENCY INTERMODULATION PRODUCT LEVEL OF THE TRANS-

MITTER

pefinition
The relative intermpdulaticn product level is the ratio, expressed
in decikbels, of

-  the level of an urwanted wodulation component of the output
signal caused by the presence of two modulating aignals as a
result of nonlinearity in the transmitter to

-  the level of one of the wanted modulation signals measured at
the output of the tranamitter.



4,16.2 Methed of measuranent

a) Connect the equipment as shown in the foll&vihr;:j.'.figure

T % s
S a

@)

—

l. Audio fregquency generator A

2. Mudio fregquency generator B

3. Transmitter under test

4. Awdio frequency combining unit

5., Test load

6. Coupler/attonuator

. Deviation meter

8. Audio frequency selective volrmeker,

b} In the absence of an cutput fram audio frequency generator Gy
adjust the audio frequency generator A for Produca +2,3 ks
frequency deviation at a mexhilating frequency Fo of 1600 Hx,

Record the cutput level of the audio frequency signal ceneraio:.
The cutput level shall be within a range corresgonding to the
level range given in paragraph 4.18.3.

¢} Peduce the output of generator A to zero and adjust the T E i b
of generator B to produce +2,3 kHz frequancy deviation ar a
modulating frequency Fu of 1600 Hz.

d)} Restore the output of generator & to the leval recorded acoor
ding b} and measure the relevant intermodulation producrs wikp
the selective voltmetar.

The deviation meter shall be provided with a de~emphasis network oF

& dB per octave, '

Pregentation of results

Calculate the ratin, in decibels, of the levels of the inkewmadnla=-
tion products measured in step {d}, to the lewel of the wantes B
nal at 1000 Hz.




4.17

4.17.1

4.17.2

4.17.3

4.18

Requirement

The relative intermodulation product level shall not '.ekceéd__ 2
RESTDUAL MODULATION

Pefinition

The residual modulation of the transmitter is the ratio, expressed
in dB, of the audio frequency noise level produced after radio fre-
quency signal demodulation in the absence of modulation by the wan-
ted signal, by the spurious effects of the power supply systen, hy
the modulator or by other causes, to the audio frequency level pro-
duced by normal test modulation applied to the transmitter,

Method of measurement

a) The normal test modulation, defined in paragraph 2.2.4, is app-
lied to the transmitter. The RF signal produced by the transmit-
ter is applied by means of a suitable coupler to & linear demo-
dulator,

The demcxlulator is equipped with a de~emphasis network of 6 dn
per octave,

All precautions shall be taken to prevent the measutenent re-
sults from being affected by ewphasis at the low audio Frequen
cles of the internal linear demodulator noise.

Measurements shall be carried out on the demodulator Ot
signal by means of an roues. voltmeter equipped with proOphnit -
rie filter network described in CCTTT Recomuendation P.53.A.

The modulation is then rewwved and the level of the residual
autio fregency output signal is again weasured.

b) 'fhe same method as a) above but with the psoplometric f1lter at
the output,

In this case the measirenents are cariled out by mears of a
peak~to-peak voltmster.

Requirenemt
For case a) the residual nodulation shall not exceed =50 Adm.

For case b) the residual nodatation shall not excesd -4 dH.

SENSITIVITY OF MODULATOR, INCLODING CONIHROL UMEE (0u) AND oo

The transmitter line input terininal at the contirol unit () shall
be provided with a six-way socket link and test connector witl,

double U=link plug according to TeC puaslicarion 130-12 ppc P4 /140 8
to make 1t possible to break the line for maintenance ieasurcne o
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4,18.1

4,18.2

4,18.3

4,19

4,20

pefinition

This characteristic expresses the ability;ofjthé- Anamite
sufficiently modulated when an audio frequency signal corresponding
to the mean normal speech level is applied at the line terminal of

Method of measurement

An audio frequency test signal of 1000 Hz is applied at the trans-
mitter line input terminal. The level of the test signal is adjusted
until +3,0 kHz deviation is obtained.

The audio frequency signal level under these conditions is the sen-
sitivity of modulator.

Requirement

The sensitivity of modulator shall be settable in steps of 1 dB or
less {(or continously) between —23 dBm and -3 dBm.

The nominal input level is ~10 dBm.

INPUT IMPEDANCE

Input impedance measured at line input terminal in the frequency
range 300-3400 Hz shall not deviate from 600 /0° ohm by more than
what corresponds to a reflection attenuation of 15 dB.

21 + 22
Reflection attenuation = 20 logip
7 - 22

where %21 = line input impedance

]

%2 = 600 / 0° ohm

IMPEDANCE SYMMETRY
The impedance unbalance attenuation measured at line input terminal
shall not be less than:

46 dB in the frequency range 300 ~ 600 Hz

50 dB in the frequency range 600 -3400 Hz.

gge unbalance attenuation shall be measured as shown in the figure
low.




4,21

- 4,21.1

.21.2

- 4.21.3

30062+ 0.1 %

300921 0.1

Impedance unbalance attenuation = 20 logjg —B.

GROUP DELAY DISTORTION

Definition

Group delay distortion is the maximum difference between the shor-
test and the longest delay time within a specified modulatio fire-
quency range.

Method of measurement

An audio frequency test signal is applied at the line input termi-
nal. The RF signal produced by the transmitter is applied by means
of a suitable coupler to a linear demodulator.

All precautions shall be taken to prevent the measurement result
from being affected by group delay distortion in the demodulator.

The frequency of the audio frequency test signal shall be varied
while the frequency deviation is maintained constant +1,0 kHz and
the delay time shall be measured.

The measurement may be carried out by means of a group delay measu-
ring set according to CCITT Recommendation 0.81.

Requirements

The group delay distortion shall not exceed:

200 ps within the frequency range 600 - 3000 Hz but not e£KCE€€i

60 us within the frequency range 900 - 2100 Hz.
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4.2

4.22,1

4.22.2

4.22.3

MODOLATECH DOUE TO VIBRATICH

Definition

Modulation due to vibration denotes the ability of the tranéﬁittéf R

to withstand influence on the radic Trequency outpat mignal,

I_‘j_g
mechanical vibrarions.

Mathod of measuroment

The radio frequency signal produced by the transmitier shall he
applied, by means of a suitable coupler, to a deviation meter. 2
rasistance agqual to the normal inoat impedancs of the transnibrze
shall be applied to the tranamitter input. No modulation sicoal
shall be applied to the transmitkar,

In transmit condition, the transmitter shall then b= wvibrated in
each of 3 dirsctions:

15 - 4000 Hz 1 m/s?
sweep rate 1 octave per minute,

During the vibration the frequency deviation of the transmitis:
ontput signal shall be measured,

Ricﬂiremnt

at any vibration frequency.




RECEIVER

For the purpose of simulating duplex cperation, all requivemsnis
under section 5 shall be fulfilled with an urvanted signal of 0
carrvier freguency 10 Mz above the nominal Frequency of the rocoiver
and with the level 80 dB ({1 V) E.M.F, measured at the receiver .
input, The unwanted sigral shall be modulated with a 400 B2 tone o
a freqguency deviation of +3,0 kKHz. & transmitter according to sec-
tion 4 of this specification may be used as the unwanted signal
sOUTCe,

FREQUENCY RANGE

Recaiver frequency range shall be 453,000-457,475 MUz, Chanes]
sgparation shall be 25 kHz.

NUMBER OF RF-CHANNELS

The recelver shall Be capable of heing get to any of the 180 b
nels in the freguency rangz specified in clause 5.1,

The channel setting shall be possible in two different ways:
- locally, hy means of channel seleckor on the conteal uniis (0u)
-  remotely from the MT¥ via the control unit (CU}.

The channel setting oeder from MY shall override bhe local channe
setting.

RF-SENSITIVITY

Pefinition

The sensitivibty of the receiver is tha miniran level of siamal
{E.M,F.} at the input of the receiver which at khe nominal fmoucocy
of the receiver and with nommal test modulation (2.2.4) of the i
nal will produce the nominal awlio freguency cutpub lewel fosvacsasd
5.10.3) and a SND/AD ratio of 20 dR, measured at the lire oot
terminal of the treceiver through a psophometric Filtee.

Note 1. — The BND/ND ratio im the vatioc of signalinolse-liziontion
to nolsetdistorticn,

Note 2. — The frequency characteristics of the 1 kHz bandstop fitizs
used in SND/YHD measorsnent shall be such that o the oot -
put the atbenuation akb 1 Kiz will ke at least 40 d% and
that at 2 kBz it shall rot exceed 0,6 dB. The filisw rlua-
racteristic shall he flat within 0,6 dB over the vangos of
20 Hz to 500 Hz and 2 WHz to 4 kKHz. In the absence of
mxiunlation, the filtar shall not attermate the btobs? noise
cutput power by more than 1 dR at the radic—freguency
aukpat of the receiver.



5.3.2

5.3.3

5.4

5.4.1

5.4.2

Method of measurement

4 signal at the nominal frequency of the receiver and with horm
test modulation, according to parvagravh 2,%.4, shall te applied &
the receiver input. An audio frequency output load and a distortion
metar incorporating a 1 kHz band-stop filter and a pec)phcmtrié._._ R
telephone welghting network shall be connected to the veceiver }.;'Li‘.t.ﬂ.'.;
output terminal. The test zignal input level shall be reduced until
a SND/ND ratio of 20 dB is cobtained. Where possible, audio-£raquency
power control shall be adjusted ko give the nominal output level se
the line output terminal, If this Is not possible, the fnout tevel
is increased until the output power is adjustable to the ronipal
cutpat level. The test signal input level under these oonditiom is
the sensitivity of the receiver.

Under extreme test conditions a variation of the receiver ovtugt
pawer of +1 4B from the valwe obtained under normal test conditisnes
may be allowed. :

Requirements

The sensitivity shall not excesd =2 dB (1 WW)E.M.F. wnder normal
test contidicnhs, and ¢ dB (1 UVIE.M.P. under exbroms sest ool
tionsz.

QO-CHANNEL REJECTTON

Definition

The co-channel rejection is a measwre of the capabilihy of che roo
celver to veceive a wanted modulated signal withowh ezceading g

given degradation due to the oresencs of an unwanted wsdio i
nal, hoth signals being abt the aomingl Erequency of the weoceis

Method of measuremsnt

Two input sianals shall be applied to the receiver wa s rsabdaing
network. The wanted signal shall hake oorma )l test modiolakion., T
unwanted zignal shall have normal test froegquency of 400 2z fo 2
frequency deviation of +3,0 XHz. Both input signals shall be i bhe

nominal frequency of the recsiver and the measuremert shall Lo o
peated for deplacements of the wwanted signal up to 44,4 bhz,

Initially the unwanted =zignai shall be switched off and the lewei o
the wanted signal shall be adiusted to +1 OB (1 yViE.M.F. . Ths
unwanted signal shall then e gwitched on.

The level of the unwanted sigral shall be adjusted until he SRS
ratio, measurad at the line cutput terminal of the recaiver thosath
the psophometric filter, ig reducad to 20 d8.

The co—channel redjection is axpressed az the raltic in di of e

level of the umwanted signal to the level of the wanboed signsd o
the receiver input for which SWD/ND = 20 32 at the oecsiver Ml
output terminal ocours.

—p gy . S L et vt T T
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5.4.3

Recuivemants

The co-channel rejection ratio at any of the Epecifié&..sigfﬂl dis
placement shall not be lesa than -8 dB. B

ARJACENT CHANMEL SELECTIVITY

Definition

The adjacent channel selectivity is a measure of the capablilivy of
the receiver to receive a wanted modulated signal without e g
& given degradation due to the presernce of an urnwanked sigual which
differs in frequency from the wanted signal by an amount agial o
the channel separation.

Method of measurement

Two signals shall be applied to the receiver via a e i et
work. The wanted signal shall be at the nominal frequency of ths
receiver and be modulated with normal test modulation. Tie wnwarnte:s:
signal shall be at the nominal frequency of the upper ACTACENT i
nel and be modulated with a 400 Hz tone to a fraguency devistion o
+3,0 kid=.

Initially the wurmmanted slgnal shall be switched off and the lewel of
the wanted signal shall be adjusted to 1 dB (1 uVIE.M.F.. The -
wanted signal shall then be switched on and itz level adiugiad wor it
the SND/ND ratio, measured at the receiver line cutput termival
through the psophometric filter, is reduced o 20 3.

The measurement shall be repeated with the wwanted mignal st iho
nominal frequency of the lower adjacent channel,

The adjacent channel selectivity shall bte exprassed su the e
value of the level in 4B {1 uV}E.M,F. of the urwanted signal for {ha
upper and lower adjacent charrwels.

Hi rement

The adjacent channel selectivity shall not be 1283 than
75 dB (1 pVIEM.F, under normal and not less than
70 4B (1 pVIEM.F. umler extrame best conditions,

SEURIONS RESPOMSE RETECTLON

befinition

The spurious response vejectlon is a measure of the capabllity of
the receiver to discriminate between the wanted modulatad zignal ai
the nominal fredquency and and unwanted modulated sional al any obhoo
frequency at which a response is obtained.




5.6.2

5.,6.3

5.7

5.7.1

S5.7.2

~on and modulaked with a 400 Hx tons b0 a Frequency deviaticn of
"+3,0 kKHz., The imwut level of the urwanted signal shall be 95 6

Method of measnrement

Two input signals shall be applied to the receiver via a combining
network. The wanted signal shall be at the nominal frequency of g
receiver and be modolated with normal test modulation. 'Initiallﬁii:'tﬁ'n
urwanted signal shall be switched off and the wanted input zignal

adjusted to 1 dB {1 pVIE.M.F.. The wwanted signal shall be gwitched 00

T1 yWIEM.F. and its frequency shall be varied at least from 100 ldlx
to 2000 MAz,

At any freguency at which a response is obtained, the input less)l of
the armanted signal shall be adjusted until the SUDAND varcio,
measured at the line ocutput terminal of the receiver thirough the
psophometric filter, is 20 dB.

The spurious response redection zhall ke expressed as e leesl in
de {1 p¥)E.M.F. of the unwanted signal at the recoelver inpub whes
the SMNDYMD ratic of 20 4B, as mentiloned above, is obbainsd.

miremnt

The spurious response rejection shall not be less than 80 45 (0 v
F.M.F. for all frequencies except frequencies within ohe wanted
channel and the adjacent channels.

INTERMOCEILAT O REJRCT TN

The intermodilation redection is a measure of the cepabilily of b
riceiver to receive a wanted signal without exceeding o given
degradation dus ko the presence of two unwant=? highlaval signsles,

Three signals shall be applied to the receiver via a conbining oo
work. The wanted signal A shall be at the nominal frequency of Lhe
receiver and be modulated with normal kest modulatiion. Tha wnean e
siynal B shall e tuned to 8 frequency 50 kHZ abowe the fveouency ol
the wanted zignal anegd shall = uneodulated. The unwented sigeal O
ghall be taned to 2 frequency 180 kKHz above the fraguendy ol e
wanted signal and be mxinlated with a 400 Hz tone to a fregueny
deviation of 13,0 kHz.

Method of measurament ‘
1

mhe level of the wanted signal A shall ke adjusted to 1 R (1 v}
E.M,F.. The levels of the bwo urwanted signals B and O ghall n=
maintained equal and increased in level unkil the SND/ND vafia;
meazured at the line oubput terminal of the recelver thraugh ithe
peophonetric filter, is 20 4n.-

The freguencies of signals B and C may be glightly adjusied to geoi
maximam degradation of the SNOAND ratlo and thelr levels adjosizd
again until the SNDAM ratio is again 20 38,



i

5.7.3

: 5.8

. 5.6.1

- 5.8.2

3.8.3

The measurement shall be repeated with tﬁ'é 'Eﬁ.:unwanted Signals
and C tuned to 50 kHz and 100 k= respectively belor the. '
23f the wanted signal. R

The Intermodulation rejection shall be expressad as the. 1eve]_ inam
(L 4VE.M.F. of the wwanted signals at the raceiver input when tha
SND/ND ratio of 20 9B, as mentioned above, is obrained,

Requirement

The intermadulation rejection shall not be less than 80 dB {1 (4]
B.M.F.

BLOCKING

Definition
Blocking is a change (generally a reduction) in the wanted output

power of the receiver of a reduction of the SND/ND ratio due o an
unwanted signal at another frequency.

Method of measurement

oo input signals shall be applied to the receiver via a combining
network. The wanted signal shall be at the nominal frequency of the
recaiver and shall have normal test modulation, Initially the uiws
ted signal shall be switched off and the input level of the waniod
gignal shall be adjusted to 1 de {1 u¥) E.M,F,

The ontput power of the wantad signal at the lire outpot tepmisn) of
the receiver shall be adjusted to the nominal outpur level [pave-
graph 5.10.3}, Then the unwanted signal shall be switched on. e
urwanted signal shall be unmodolated, and its feequency shall be
varied between +]1 Mz and +10 MHZ, and also between =1 MBz and -

10 MAz, rvelativ: to the ncminal frequency of the receiver. The ingur
level of the umwanted signal, at all frequencies in the speciried
ranges, shall be adjusted so that the uwanted signal cavses-

a4) a veduction of 3 dB in the andio freguency ontpul power of :he
wanted signal, or

b}  a redoction of the SNDANMD ratio to 20 48, measursd throvch &
peophonetric filtey,

whichever ocours firat.

This input level is the hlocking level at the frewuency concererd,

Requirement

The blocking level for any frequency within the specified ranges
shall not be less than 180 4B {1 uV)E.M.F. except at freguenciss
where spuricus responses are Ffound.
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SPURTOUS EMISSTONS

Definition
Spurious emizsions are any emizsions fran the veceiver,
The level of spurious emissions shall be measured as:
a) their conducted power in an artificial antenna and
b) their effective radiated power when radiated by the cobinet and
structure of the equipvent {also called "cabinet radiatioon®).

Mathod of measuring the conducted power

Conducted spurious enissions shall be measured as the power of any
discrete signal ab the input terminal of tre receiver. The reosiver
input terminai is connected to a spectrum analyzer or selective
voltmeter having an input inpedance of 50 olms, and the receiver in
switched on.

If the measuring receiver 1s ot calibrated in temss of sbusiote
power, the powar of any datected components shall be determived by a
substitution method using a signal generator,

The measurement shall be carvied out within at least tha freguency
range 100 kHz to 2000 MHz.

Method of measuring the aifective radiated power

On a test site fulfilling the voguirements of 2.2.8 the sanple shall
be placed at the specified helght on a mn--r,mluctlng oot Ihe
receiver shall be operated from a power goures via a radie-Frequarcy
Filter to avold radiation from the power leads. The anbetws termiosl
shall be connected to a 50 ohme resistive lcad.

Radiation of ary spurious components shall be detected by rhe Lest
antenna and measuring recaiver over at least the fredquency zange
from 30 Mz to 2000 M=z,

At each fredquency at which a spectral component s detacted, the
sample shall be rotated to obtain maximom response and bhe effaobiw
radiated power of thab copponent shall be determined by a
substitution measuremsnt.

The measurement shall be repeaied with the test antenna in the
aorthogonal polarization plane.

miremnt

The power of any spurious anlssim in the measursed range of
frequencies shall not exceed 2,0 ¥ except within the Frequency
range from 453,0 MHz to 457,5 M{-Ix where the conducted powsr shall
not exceed U,DES ™ and the effective radiated powsry shall noi
exceed 10 pW.
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5.10

5.10.1

'5.10.2

AUDIO FREQUENCY POWER 'O TINE

The receiver line output terminal at the cont shall:
provided with a six-way socket link and test comnector with doiubie
U-link plug according to IRC publication 130 - 12 1pC S04/P03 diy
make it possible to break the line for maintenance meAsurementg,

A separate output for the supervisooy signal shall be available to
feed the supervisory signal detector in khe control unit. The

supervisory signal output shall not be atfected by squelch
operation.

Definiticn

This charactaristic expresses the ability of the mmeeiver el [
sufficient aulio power to the line,

Method of measurement

A fest signal at a level of a0 d8 {1 PVIE.M.F. at the nominal

frequency of the receiver and having normal tese mediulation shall e
applied to the receiver input.

The audio output power shall ke measured ar the lire cubput termins.
to a 600 ohms rasistive load,

Feduirement

The audio power at the line cutput terminal shall b= zattable in !
steps of 1 dB or less for continuously) between —25 aBm and -% b,

The nominal output level is -10 J5m,

The impadance measured at the line output terminal in the freguency
range 300-3400 Hz shall not deviare from 600/0° ohms by move dhar
what corresponds to a reflection atenuation of 15 da.

LINE QUTEUT IMPEDANCE ‘

21 + 22
Reflection atkemiation = 20 logig -——‘-ISB
2l - Z2

Where 73 = line ocutput Impedarice

23 = 600/0° ohms.



5.12

IMPEDANCE SYMMETRY

The impedance unbalance attenuation to parth masurai at the Iin
output terminal shall not be less than:

46 9B in the freguency range 300 - 600 Hz
50 4B in the freguency range 400 ~ 3400 Hg,

The unbalance attenuation shall be measured as shown in the Figure
below,

5.13

5.13,1

5.13.2

e e
[ 300113
LI1 L-z
Ve BS if- .@H
ey 4 -
: AnQer '-_J__,
: -
Signal ' ' i
greneraltor — ' - -

The impedance unbalance attemiation is 20 logipiU/YJz) 8.
When performing the measurement, a test signal ak a level of 60 Adn

{1 pV}EM,F. at the noninal frequency of the receiver and haw:o
normal test modulation shall b Aapplied to the rsoeiver ingui.

AMPLI'TUDE CHARACTERISTICS OF THE RECETVER LIMITER

Definition

The amlitude characteristics of the recelver limiter iz e v
tionship ketween the radio frequency input level of a speciiiec
modulated slgnal and the audio cower at the recelver line cuipuk
terminal.

Method of measurement .

A test signal at a level of -2 dB (I pVIE.MLF, at the nominal fro-
quency of the receiver and having normal test modulation shall be
applied to the receiver input. The audio frequency power al tihe 1ine
ountput shall be adjusted to a level within the range given in poiws -
graph 5.10.3. The input signal shall be increased to 100 4B

{1 pVIEM.F., and the andio Erequency output level shall acain be
measured.




5.13.3 Requirement

l_f‘ur the spgcified range of radio frequency input i@.‘a?éi;'.the' i
in the audio power at the line output terminal shall oL enoeod 2 .5}3
between the minimen and maximar cutpot power. )

i5.14 AM-SUPPRESSTON

Definition

AM-suppression is the capability of the veceiver to suporess omed .
tude modulated signals. It is expressed as the vatio in df of ﬁ:ft'l::.
audio power at the line output terminal with nowvmal best modulolicn
to the audio power with a specified amplitude modulation.

Method of measuremsnt

A test signal at a level of 20 4B (1 uV} and 60 de ()L AR s, o
the nominal frequency of the receiver shall be applied o e weco.
ver input successively, The signal shall initially have nosnzh e,
modulation and the line cutput power shall be getr o bhe ool
output level. The normal test madulation shall then be weplace: fxe
amplitude mxdulation to 30% with a 1000 Hz tone. Tha avdic power
shall again be measured. TL may be necessary to ieka wis oesame
ment with a selective voltmeter,

Requirement
The AM-suppressicn shall not be less than 30 JB.

ANDIG FREQUENCY RESEOMNSE OF THE RECEYVER {IMNCUIMTNG LXRE CIFTs
CIROIIT)

The awlio frequency resporge of tha veoelver ewpronzon vhe weiss
tions in the audioc power af: the line outpub teruinal zs o Foues o
of the modolation Erequency of the inpoot signal.

Method of measurement

A test signal at a level of 60 dB {1 uVIE.M.F. at thz nominat fvo-
gquency of the receiver and having normal test modulacion shall oo
applied to the recéiver input,

The awlio power shall be adjusbed to a level within the eosnos i
in paragraph 5.10.3. This setting shall not be altered durine fhe
test.

The frequency deviation at 1000 Uz shall then be reduced Lo 40 0 ki
and maintained constant while the modulation frecuency iz el o
least between 300 Hz and 5060 Az,

The measurement 1s repeated with the kesht signal sucocmuiecos o
plus and minus 2,5 Kz from the nopinal fregusncy of fhe oo




5.15.3 Requirement

The audio freguency response shall be within the limits as
the figure below.
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5,17

5.17.1

HARMONIC DISTORTTON FACTOR

Definition

The hamonic distortion factor ak the line output of the mceiver ig -
defined as the ratio, expressed as a rercentage, of the r,m.s,
voltage of all the hamronic components of the fundamental audio
frequency to the total r.m.s. line cutput voltage,

With the method of measurement dessribed on the next page, in cssa 3

distortiocn meter is used, the hun and moise conponents are incelided
in the distortion measurement.

Method of measurement

Test signals of 60 48 (1 UVIEM.P. and 100 dB (1 pVIEM.P, al the
nominal frequency of the receiver shall be applied suecessively o
the receiver input,

In each measuremant the audio power at the line output tenninal
shall be adjusted to deliver a leval within the ranga given in
paragraph 5.10.3 {(or corresponding ranges when modulating
frequencies are 300 or 500 Hz) to a resistive 600 ohms load.

The test signal shall be modulated successively with 300, 500 and

1000 Hz tones to +3,0 KHz frequency deviation and the harmonic
distortion is measured at sach frequency.

Under extreme test conditions, tests shall be cacried cut at ths
nominal frequency of the receiver as well as ar plus and minms

2,5 Kz fram the nominal freguency. In this case the nput sianal is
modulated only with a 1000 Hz tone to a frequency deviation of

+3,0 kHz.

@gi rement

At all avdio frequencies used in the meassurement and under ail fead
conditions the harmonic distortion factor shall not sxeosd 55

RELATIVE AUDIO FRECAJENCY INTERMODUTATICN FRODUCT LEVEL OF I%ie
RECEIVER

Definition

The relative intermodulsticn product level jis the ratio, expraszed
in decibels, of the level of an urwanted compenent of the cubput
gignal caused by the presence of two unmodulating signals as a
result of nonlinearity in the receiver to the level of the oeaier
of the wanted cutput signals measured at the Iine output terminal.



5.17.2

17.3

Method of measurement

a)

Connect the equiprent a3 shown 1n the figure belm;r.

: @ ine @
@ ‘ /jﬂ' ' iutput o
@ .

2| [2]o

1. Audio-frequency generator A

2. Audic—frequency generator B

3. Radio-freguency signal generator

4, pudic-fragquency combininag unit

5. Beceiver under test

6. Audio-frequency test load

7. Audio-frequency selective volineter.

bl Adjust the radio-frequency test signal to the nominal frecuency
of the recaiver and the test signal level suceessively to 20 dE,
60 4B {1 pVIE.M.F.

2} In the absence of an output fron avdio-freguency gensrabor B,
adjust tha andio-frequency Jererator A to produse a 42,5 ke
Frecuency deviation at a modulation frequency of 1000 Hz. Adjust
the audio power at the line output terminal to a2 Jewsl within a
range corresponding to the level range given in paragianh
5.10.3. Record the outpub level of the generator A.

dl Reduce the output of generator A Lo zero and adjust tho ouipak
of generator B to produce a +2.5 kHz fraquency deviaiion alb a
modulation frequency of 1600 Hz.

2] Restore the output of generator A to the lewvel reootded to )
and measure the lawel of the 1000 Hz component and of the inlaoe-
modulation products at the line cutput terminal.

Requirement

The relative awdio frequency inkemmodulation product lewvel shall not
exceed —20 dB.



5,18

5.18.1

5.18.2

5.18.3

5.19

5.19.1

RCOISE AND HUM OF 'THE RECEIVER

Definitiml

Tha "nolse and hun" of the receivar is the ratin, expressed ﬁu'déci—.
bels, of the awlio frequency noise and m level resulting Trom the
spurious effects of the power supply svsten or from other causes, ro
the aodic frequency level produced by RF-signals as specified belo
and applied to the receiver input.

Method of measurement

a) B test signal at a level of 30 @8 (1 pVIE.M.F. at the nominal
frequency of the receiver and having normal test moduiation
shall be applied to the receiver input. A 600 ohns resistive
load and a pscphometric £ilter shall be connected at the line
ontput terminal. The audio powsr at the line output termina!
ghall be adjusted to a level within the range given in pavagraph
5.10.3.

The cutrut woltage 1s measursd with an r.m.s. volimeter,

The madulation is then removed and the audio PR MRasucomen;
ig repeated,

b) The =zame method az in case ab above, but without e pECnhnsy: -
riec filter and using a peak—to—peak voltmeter for lhe mesguie -
ment,

€] The measurement according to a) above shall be repeated at a
level of A 8B {1 pviE,M,F,

Requirement

In case a) the receiver "noise and hun" ratio zhall not erxcsed
-=50 4dsB.

In caga b) the receiver "noise and hum" ratio shall not ssoced
=30 JdB.

In case ¢) the receiver "hoise and hun® ratlo shall ot evesed

GROUP DELAY DISTORTTON

Pefinition

Group delay distortion is the marimum difference between the shor-
tegt and the longest delay bime within a specified medulation fre -
quency range.
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5.20.1

Method of measurement

A test signal at a level of 60 @B {1 WW}E.M.F. at the moniial i
quency of the receiver shall be applied to the receiver, The signal

shall be modulated by an auvdio frequency taest signal,

211 precautions shall be taken to prevent the measurenent from hei.ng
affected by the groep delay distortion in the sigrnal generator,

The freguency of the audio Ffrequency test signal shall ke vapied
while the frequency deviation 1s maintained constant at +3,0 Ez and
the delay time iz measured at the line output terminal.

The measurement may be carried out by means of a group delay measy-
ring set according to CCIT! Recommendaticn .51,

Requirement
The group delay distortion shall not exceed:

200 ps within the frequency range 600 - 3000 Hz but not
60 us within the frequency range 900 - 2100 Hz.

HXELCH

Squelch opening and closing lewels

The squelch opening level measured with an RF test signal with pe-
mal test modulation shall ke -2 A2 (1 UVIELMLF. L A8 at oormal. iess
oconditions,

The stquelch opening leval shall be adjustable fron the froac of e
receiver cabinet, The adjustment range for souelah opening loeve!
shall be at least -2 JdB to +6 dB relative to the above neniierned
opening level getting.

The squelch closing level shall bhe 1 to 2 @8 below the SN
level,

At extreme test conditions the opening and closing level shuli aoi
differ by more than 2 dB from the levels at normal test conditions.

The squelch opening and closing levels shall not vary by move Bhaw
+2 dB from the levels obtaired with an mmedulated test sirmal under
conditions of receiving a tast signal having +3 klz deviatioa and
with a carrier offset of 2,5 kilz, The modulatlon frequency shall be
varied between 300-3400 Uz, The supervisory signal shall he included
during the measurement.

It shall be possible to switch the smuelch on and ofE Tocally from
the control unit, :

il



5.20.2

5.20.2,1

5,20.2.2

©5.20.2.3

Souelch opening and closing delays

Definition

The sguelch openimg and closing delays are the intervals between the SRS

time of occurrence of a specified increase or decrease of a modula-
ted radiofrequency input-sianal level and the time when the voltage
at the line output is 50% of its steady-state unsguelched value,

Sqguelch control by data signal

fingle frame data signalling from MTX shall switch the squelch fune—
tion in and out, Frame 20 A (3) and frame 20 A (11) shall switch the
scqualch function out. Frame 20 A (0} and frame 20 & {12) shall
switch the squelch function in.

Method of measursment

an oscilloscope shall be connected to the line ocutpot terminal con—
nected to a 600 chms resistive load, and an electrically-operated,
single~-gtep attenuator having at least a 30 d8 difference in attsm-
ation shall be connected between the radic-frequency signal gensra-
tor and the receiver.

The operating time of an atteppator shall be short compared with the
expected squelch cpening and closing times.

the signal generator shall be modulated with normal test modulation.

With the 30 dB step attenuatcr at the low attenuation value, the
test signal shall be adjusted to the mominal frequency of the recei-
ver andd to a level of ) dB above the actual squelch opening level.
The measurement shall be vepeated at g higher RFP-lewvel.

T™he synchronizing pulse for the galibrated horizontal sweep of the
oscilloscope shall be derived form the attenuator activating signal.

The state of the step attenuator shall then be changed from los to
high attenuation and after that back to low attenuation again, Re-
cord the sguelch opening and closing delays to and g vespechti-
vely as the interval between the attenuator activating signal and
the time at which the voltage at the line output terminal has
reachied 50% of it= steady-states unsguelched value (see figure
below).
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5.20.2.4

5,21.2

Requirement

Operndng and ¢losing delays shall he:

+1
Opening delay tg = & s

-4
Clazing delay te = 154 + 30 ms.

AIDIO CUTPUT DR P2 YIBRATION

befinition
rudio output due to vibration denotes the ability of the receive to

withstand influence on a received radio frequency signal by
mechanical vibrations.

Method of measurement

A test signal at a level of 20 dB (1 pVIEM.F. at the nominal
frequency of the receiver having normal test modulation shall he
applied to the receiver input, & 600 chms resistive load shall be
connected to the line cutput terminal. The audio power shall be
adjusted to a level within the range given in paragraph 5.10.3.

 The level of the cutput signal shall be measured by an r.m.s.

voltmeter and the measured level shall he recorded.



15 ~ 4000 Hz 1 m/s?
sweep rate 1 octave per minuta

During the vibration the radio frequency test =mignal shall ina unmo—
dulated and the level of the receiver cutput signal shall be measu-
red.

Requirement

The audio power at any vibration frequency shall not exceed ~-20 a3
relative to the awdio power at normal test modulation withoub vibra-
tion.




SIGNALLING BETWEEN MTK AND BASE STATION . .

The signalling between MIX and BS can be
types:

AR N
4]

divided inko tud diftarent

= individual remote control of each radio channel suchﬁsst,art
and stop of tranamitter, chammel setting, start and stop of
supervisory signal and fault alarmm via channel lire and (1.

— remote control of signal strength measurements as contrelled by
.

The signalling between MTX and SU shall be possible both via a sepa-
rate data line and via any of the chamnel lines through the CU.

Pata signal levels at BS are specified in MMT Doc.l, clause 4.6. The
specified levels correspond to the normal data test modulation, zee
paragraph 2.2.4.2 in thiz doocument.

The requirement. for the bit error rate of the demodulator in the B3
modem shall be acocording to fig. 4.6.7 in MM Doc.l with the values
for 8/M ratio increased by 3 4R, The requirements shall also he
fulfilled at a group delay distorsion according to the figurs
helos, -

 Relative grous delay (ins)

o " 4 " r b 4 1 5 . . b
. T 1 T

[

- e
200 1200 1500 1800 0 2100 frequency(Hz)

For further information about the signalling system refer to MMT
Doc.t.



STGNAL: STRENGTH RECEIVER (SR}

GENERAL

The base station is equipped with an all-channel signal 5trengtﬁ... -
measuring receiver which is controlled from the MI% via the SUDer—
visory unit (SU) at the base station. The SU receives the measuring

command (frame 21b or 2lc) and switches the 3R to channel

NaMbNz ordered by MTX.

Besides the requirements in this section 7, the Signal strength
receiver (SR) shall fulfil the requirements in saction 5 “Receiver®,
SPECIAL REQUTIREMENTS

Channel setting

The charnel setting of the SR shall be remotely controlled from the
s,

Channel switching time

The switching time between arbitvary channels shall not exceed 40 ne
(see clause 9.1.1) as defined in the figure below.

Channel H
v . ¢ .
Charmel W | - " 7TETY kg —— Y
= 40 ny ?

Note: M and N may be any of the base station receive frequencies,



Signal strength measurement cutout

The signal strength measurement cutput (Royi} ,:;.5 afunctim
the RF input signal lsvel Ugp shall have an analog logarihnigf
characteristic a=s balow: o

R out
100 | ] ﬁE E'L
]
/i

501 %,V |

N
e/ 02!
ly} % } 4 4 ol
0 10 20 30 40 50 s 7

All the values below 1 2 4dp (1 pVIE.M.F. shall b2 sent as 6% and

O +
all the values ahove 66 + 5 dB {1 WV)E.M.F. shall be sent as 100% to
the MTX.

At RF-signal levels below scuelch cpening level according to clause
5.20 (at squelch closed condition).,

Royr = 0

The integration time of the signal steength output shall oct ewceed
1 ms,



CONTRCL TIIT (CU}

BASIC FUNCTICNS

The control unit shall provide functions for the actual éﬁ’ahﬁéij," and.
be interface between MTX and channel equigment.The CU shall alsa ba
able to transfer data informatien between SU/SR and My, Data sig-
nalling from SU/SR to MTX (frames 26 and 28} shall be transferred by
that CU' which is latest ygsed by MIX for the signal strength nmeasure—
ment order, '

In the signalling from €0 to MTX the channel nunbher N1roNy

shall be in accordance to the channel nimber used by MI% in frame
20 A{15} start transmitter, The First three bits in N3 and 1y

shall have the value 011 in the signalling towards MIX, [f Ehe b~
nel mmber register is ampty {(e.9. after power stark up) the channel
fumber N1=N3=N3=14 or the number copiad from the local channel
nunber switch shall be used,

If an acknowledqement to an order From MTX is specified, it shall
have been sent within 200 ms measured from the end of the order
frame,

At signalling from CU to MIX the radic receiver gspeech outpui shall

be muted. The signalling from MTX to CU is allowed U pass to the
mobile stations,

Channel activation ordered by MTX

The CUI shall activate the channel equipnent as ordexed by MIE i
trame 20 and send the acknowledgaement {frame 25) acacrding Lo
NT"ﬂ. }.3’_3(_‘@..-[., Clamﬂ' 4-3:3;‘5-

The acknowledgement shall be response on the veceived oder regond.
less of the actual state of the BS,

Managenent /maintenance ordered by MIX

The 7 shall activate the BS equiphent as orderad by MUx in
frame 22, See WMI Doc.l, elauses 4.3.3.7 and 4.,3.3.8.

Fault alarms via U

The coding and meaning of the alarms are specified in MMT Doc, ]
clause 4.3.3.9,

One frame 15 (idle) shall be sent before frame 28 {alama) for gsun-
chrenization purposes. There chall be o gpace hetween the frames,

When sending frame 28 containing Plocking (V1(6)} the 8BS shall idte
the channel, This corresponds to reception of frame 20 & (03,



8.1.3,.1 WM alarms
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When a fault occurs, the (7 shall send fault alavm once to My ey

frame 28) at: B e

= Antenna fault, inter alia the VBWR at the TX—combiner output or -
tranamitter output, exceeds a preset level., Thers ghall be two
lavels and they shall bhe adjustable within the VEWR ramge {1,2 -
2,0}, The alam interface between CU and tranemitter ccmibiner ia
specified in paragraph 3.1.14,

Note 1:  See clause 3.1.13 "Test features",
Note 2@ Fanlt alarm shall be sent on all channels which Ao
connected o thiz transmitter coabiner,

= Transmitter fault level 1, when the carrier output Derper s

below a preset level 1. The level 1 shall be adjustable within
the range {-15 dB, -3 dB) relative to nominal outpul poer,

-  Transmitter fault level 2, inter alia when:

—-- the carrier ocutput is below a preset level 2, The level 2
ghall be adjustable within the range (-15 4B, -3 dBY relative
to normal ocubpat power.

—— the synthesized frequency iz unlocked (not Auring channe).
switching time and power start-up period)

—— any of the DC-voltages is below a oreset level.
]
= Receiver fault, inter alia whenu: !

== the synthesized frequency is tnlocked (not during channad
switching and power start-up period)

—— any of the DE-voltages is belew a preset level,

= Receiver multicoupler fault, inter aliz when powor--Foailurs ou
amplifier failure ocours.

Mote 1 des clause 3.2.14.

Note 2 Fault alarm shall b= sent on all channels which as
comnected to this recelver malticoupler.

= Power supply fault, inter alia when the voltage is below a
preset lewel, i

Note 1 The fault alarm shall be sent on all chamnels which ars
connected to this power supply.

Note 2 Fower supply fault shall not cause any other alarmes.
= U fault, if possible,

MNote See clause 8.1.6.
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Supervisory signal test locop fault alarm acmrdmg o
8.1.5.3. B

au/sR faults, see chapter 9.

B.1.3.2 House alarms
In addition to alarms abowve shall following alarms be sent to MTX;
-  Mains break-down alarm;

Maing break-—down at channel with battery haclk-up;

Mains retwrn alarm,

Fire alarm:

Intrider alarmm;

-  Ohstruction light alaym.

Tt shall ke possible to take in use at least bwo spare house alacons
which are coded as V{1{10}W2(l)va(6) and V1 (1Q)V2({1)Vz (7).

The interface for house alarme shall be the same as for Ltransmitier
canbiner by means of relay contacts (alarm = relay closed). The

relay contacts are mostly not connecked to ground. The mains bresk-
down alarm relay contact will e closed within 30 ms from the mains

break—dousm.

- The alarms concerning mains hreak-~dosm at the base station shall be
sent to MIX on all the lines which are influenced of the fault. The
information in frame 23 inclides order to MTH to blodc the chanmel,
V1(8)V2(1)v3({1), That is, at bass station, without batbtery

back-up thiz alarm shall b= sent on all the lines.

At some base station sikes it way be used baktery back-up for scme
of the channals and SU/SR. In the cese "mains break-dowm alaom on
channel with battery back-up® (V{10)v2{1}Vv3(5}) shall be sent

on the corresponding lines.

NS an alternative at the base station channels with batitery back-uga,
the following meanings of the alarms may be usad:

- Mains break~down alacm: the battery voltage is below A8
- ’-13_1:15 retum alarm: the hattery voltage has returned above 48 V.

at mains 1ntarruptmns tha PS5 gshall automatically restart when the
mains return (see also clause 1,3.13.7). If the BS has sent a
blocking alatm the mains retirn alarm shall be sent when the mains
return. The same shall happen when the power is switched on.

The mains break-down shall not cause ary other alarm bubt the ona
indicating the original failurs.
External alarms

It ¢hall be possible to take in use at least four spare exterral
alarms which are coded as VI{10)V2{8)¥3(X}, wherse ¥ = 8 .. 1l.
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The interface for external alarms shall be the same as for tr nsini ¢
ter combiner by means of relay contacts {alarm = relay clesed), The
relay contacts are mostly not comnected to ground.

Alarm indication

At least WMT alarms sent to MTX shall be indicated at the base sta-
tion. The indication should point vut the faulty units,

All the alarm indicators shall be red. ™wo level alams may ke indi-
cated by a single indicator, if level one alarm is flashing and
level two alarmm is continuous.

All the alarmm indications shall be reset by order fvom MIX (Frams
22} or by local control. If the faultis) remains, the CU shall re-
pPeat the alarm(s) (on frame 28} to the MTX. This makes it possible
to see if an alaim state has been changed,

Channel setting, remotely controlled from MTX

The CU shall set the frequency in accordance to the digits

WIN2H3 in frame 20 A(L5) "Start BS transmitter", If Nino-

Wy falls oursids the NMT band {channels 1-180), the transmitter
shall not be started, In this case, the order shall not be ackrow-
ladgad.

Supervisory signal (F-sicgnal)

Generation

The CU shall generate the supervisory signal as ordersd from the MTY
(Frame 20 A{3) Start, A{12) Stop}. The frequencies {fgﬂ used For
the supervisory signal are given below. The frequency’ setting of the
supervisory gignal shall be remotely controlled from MIX {frame 20}
or by local setting.

Frequency 1 3955 i—_ 10 Hz S

; 4015:1{].}12’;_

4 4045 + 10 Haz, _ £
The frequency deviation shall be i{U,S‘it},DE} kHz, ,;
The time between the end of sendéupér':ﬁéﬁtj?:'s.ignal order and the Xf;
setting of the @aignal shall be max. 50 ms: In the case of a change 7

in the @-signal frequency a response of max. 100 ms is accepted.

Detection

The CD shall detect the superviscry siamal, lecped in the mobils
station and shall evaluate its signal-to-noise ratio and conpare it
with limits which correspond to signal-to-noise ratios S/N, psopho-
metrically measured at normal test modulation in speech channel
given below. N



Limit SN ratio in speech channel {pmtﬁe};f R
1 30 dB (adjustable between 10 and 40 &B)
i -5 a8 {adjustable between =10 and 0 &B.)

Note 1 When testing the limit setting, the speech chanrel shall be
urmodulated,

After evaluation stated below, ome of the following wmessages shall
be sent to MTX: '

5/N ratioc in speech channel Mezsage to MTX (one frame only)
fbove Ist limit for more o message shall be gent

than 3 5 during the last

10 s, :

Below lst limit for mors Received @-signal below

than 7 & during the last lst 1imit but above 2nd

10 5 bur abowe 2Znd 1imit limit. Frame 25 a{7).

for more than 1 5 period
during the last 20 s.

Mot above 2nd limit for Received @-signal below 2nd
more than 1 8 during the limit, Frams 2% A{3)
lazt 20 3,

- Note 2 Message s=hall be sent to MIX when an alarm limit is passed
and repeated after 20 o perinds as long as the evaloated
value does not pass an alarm limit again.

If no supervisory signal on the transmitted P-signal frecuency (5/N
ratio in speech chamnel below limit 2} is received within 3 s atter
reception of the comand "send Psignal® from MTX, frame 25 A(H)
shall be sent to MITX,

The supervisory detector shall measure the S/H of the looped -

signal. The @-signal shall be measored within the frequency range
£z +10 H2 (3 4B bandwidth), and the noize at least within the :
requency range £z +100 Hz but not cutside the frequency range ]
3800 to 4200 Hz (35 4B bandwidth). :

P-signal test lcop

The @-signal test loop is intended For testing the P-signal
generator and detector. At the test the generator output shall be
connected to the detector input. If an unnormal @-signal level or
S/N ratio is measured, supervisory signal failure alarm (frame 28)
shall be sent to MTH. When the supervisory signal is not activared,
the @-gignal test loop shall be connected.

Chammel line loop

The CU shall loop the transmitter line input to the corresponding
receiver line output as ordered from the MMM (frame 20 A(5)) and at
Fartlts in the U, The attenuation in the loop conpection shall nod

A
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exceed 3,5 4B, The loop shall also be mn“ECtedwh .
not applied to CU (with modem) but not befnre a Pdssl.ble i
has been sent.
The attenuation in the loop connection shali'rﬁ:;t ékce'";-' 0'5 o

The group delay distortion in the loop connection shall nﬂtgxceed s
40 us within the fregquency range 900 - 2100 Hz.

The channel line loop shall be commected/Jisconnected within 100 ms
after received order.

Iocal control

The U shall provide logal controls as

—~  start and stop of transmibter:

— rhannel setting of transmitter and receiver;

- sguelch onfoff of receiver;

- activating RF test loop;

- activating @-signal and selection of ;ﬁ—s:ugnal frequancy;

-  resetting alarms;

-  sending blodking/deblocking arder to MTY {frame 28). Locally
blocked channel shall be indicated.

Some of the local controls may be placed on other base station
units.

The indicator colours on BS unit panels shall ke as follows:

Alarms red
T-carrier ' rean
Squelch open green
Power on yellow
Tocdl blocking ment to ¥IX red
RF-test=loop on red

The signalling from the MTX shall override the local control,

Line test connectors

The CU-panel or modem panel shall be provided with a line test
socket /commector according to IEC Publication 130-12IEC-504/PU3
{see paragraph 5.10).

Sarvice functions

Measurements with built-in instruments shall be possible far active
cirenits and supply voltages. In addition to impeortant functional
values the built=in instruments shall show e.g.

- rransmitter output power';
- reflected power from the antenna/combirer;

-  received. BF-level;
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= recelver discriminator:

et

= line input and cutput levels, The instrufeﬁt'.'.gﬁa'i]_-. Indicats th
average value in all voltage level measurements.

The measuring accuracy shall be better than 5%,

The instruaments may be common for several transmitters and veceiver
units. It shall be possible to measure the P-signal fraquency and
level via terminals on one of the panels, The hase station shall be
equipped with handset and terminals for audio control, The handset
shall be equipped with a push-to-talk switch.




CU main
flow chart

| Store Ny Nz Ny |

Test other
values of the
prefix P

L Other actions ]

N

‘Otheractions,
spare of error

I

Yes Idle radio channel,
send 25A(1} to MTX

No Disconnelc? #-loop,
Yes send g-signal fy,

Al3) switch squelch

function out, send

25A1(2) to MTX

Suppress g-signal
alarm A{7), send
25A(5)

Loop line inBS

Cancel suppression of g-signal
alarm A(7} send 25A(11} to MTX

Stop sending #-signal, connect

g-loop, switch squelch function
in, send 25A[13) to MT¥, cance!

H——

suppression of g-signal alarm A{7)

Stop transmitter, replace

N1 N7 NS by Ny f\IJz N3

Start BS transmitier, send
25A{14)

e, T e



SUPERVISORY UNIT (s0)

BASIC FUNCTI(NS

The 50U provides function for signal strength measurements and inter—.:
face beatween the signal strength recelver on the one side and M™ o .
U on the other side. Tha 5SU shall not be used for comunication
hetwaen MTX anpd M5,

Signal strength measurements

80U receives the measuring order from MTX via channel line and U or
via data line and switcheg the SR o the ordered channel
NalMbtle {frame 21b or 2lc} according to section 7.

The averade signal strength shall be measured for a time pericd of
100 + 20/-5 ms and shall be quantified in 64 levels, at 100% of

+ the coding shall ke 0011 1111 (R1(3)R3(15)} and at 0%
0F Rgy+ 0000 0000 {R1{0)R2(0}). The guantified binary
value for the RF-signal lewvel shall be sent to MM. Tha tolarance of
the 3/D converter shall not excesd +1% FS (full scale} +1/2 LSB
fleast significant bit).

The total time for SR channel switching and evaluation of the ave-
rage signal strength value shall not exceed 1328 ms {one feame).

The signal strength measurement result {frame 26} shall have heen .

sent from base station eguipment to MTX within 415 ma (3 frames)

measured from the end of received zignal strength measurament arder

{frame 21b or 21c) at the base statiopn. ‘

Measurament orders may be given in a continuous string of frames

21b or 2lc, In that case gizo the measurement regulis shall he sent

to the MTH as a contlnucus striuwy of frames 26. There shall be no |
space between the frames and the results wust be sent in the same

order as the corresponding measuivament ordetd have come. |

Signal strength measurement resulis shall be gent o MTH viz the

same line which was latest used by MTX for signal strendgih measune-
ment order.

Fault alarm wia SO

When a fault cccurs, the SU shall send a faulk alarm onc: to MY
fone frame 28) at:

- & fault, if possibles
Mote: see clause 9.1.4, Data line loop.

- signal strength recsiver fault, inter alia when:



9.1.3

991-4

2.1.5

~—the synthesized frequency is unlocked {not dur:]_ng charmel'.
switching time and power start-up-period);

——any of the DC-voltages is below a preset lavel.

At least fault alarms listed above and sent to MTX shall he indic.'a.—. SRR

ted at the base station. The indication should point ocut the faulty
units.

One frame 15 {(idle) shall be sent before frame 28 {alarm) for
synchronization purposes. There shall be no space between the
frams.

In case there is no separate data line, the SR and SU alarm shall be
gent via that QU through which the measuring orders are received.

IF the fault glarm i= sent via OO on chanrel line, blocking order
Vi(6) shall be replaced by V1{12).

{Delated)

Data line loop

At fFaults in SU (including the data line modem) the data line input
shall be connected to the data line output. The loop shall also ke
conreacted when the power is not applied to SU {with modem) but not
before a possible alarm frame has been sent. On the other hand the
loop shall be connected/disconnected within 100 ms after veceived

order {(frame 20R{5)/20A(0)).
The attenuation in the lecp comnectlion shall not exceed 0,5 dB.
The group delay distortion in the loop connection shall not excead

40 ps within the frexuency range 900 - 2100 #z. If there is an
indication of the "loop-on™ gondition, it shall ba red,

bata line test connector

The St-panel or madem panel shall be provided with a line test soc-

ket /connector according the TEC Publication 130 — 12 IEC - 304/PO3
{gee paragraph 8.1.8)




RF* TEGT LCOP

The RF test loop 15 intended for testing =ach hﬂ.wi:iual channe
equipment one at a time,

The RF test loop consists inber alia of an oscillator with a ft;é_"."“

quency of 10 MHz and a mixer by means of which the tranamitter fre—
quency can be converted to the corresponding receiver frequency.

The attenuation in the RF test locp shall be such a3 to give a level

of B dB(1 PVIEMF at the receiver input. The level shall be adjust-
able within the range 3 dB(1 pv} to 13 dB(1l uV)EMF.

when the RF test loop 13 not activated, the signal level measured at
the receiver input shall not exceed -27 dB{l yV)EMF at any frequen-
cy.

The RF test loop shall be controlled by the MTX via actual channel
line and A1, The measurement itself is performed by MTX. The RF test
loop may be common for several equipments.

The output fram the tranamitter to the RF test loop shall be avail-~

able for local measurements of carrier frequency. The level at this
output shall be -20 dBm.+1,5 JdB.

The RF test loop shall be connected/disconnected within 100 me after
received order.

It is recommended that there are two lamp indicators on the RF test
iocp. (ne yellow indicator indicates that the unit has power and one
red indicator indicates that the RF test logp is activated.
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A CALCULATION OF SOME CRITICAL PARAMETERS TN THE COMBINING

EQUIFMENT (Clause 3) IN RELATION TO TIE TRANSMITTEH?HECEI?EE o
REQULREMENTS {(Clause & and 5),




IS AT VS Y

RF-gcarrier power: Pout= Sow ko4 d.B!... + #7
Carrier off condition for o

I=fD:‘-{. 0125 HW1I--4--1111 ""55
£# 58 2 a0, - 57

fn is nominal transmitter freguency.

(84.6) Spurious emissions at :

100kHz-2000MHz : £ 0,25 UW,.... - 36

except ID + HOkHz : £ 1,0 ul,.... - A

{(54.7) Intermod. attenuation: ':g
' Ap > 15 4B,

AT5 (453 ,0-457,5MHz) 3 40 dB _
that is f,,l - fE = 2,75 Kz, :

(§4.12) Adjucent channel power: § -70 4B/P
2y T 25 kia.

out *° - 43

(§4.13) Noise power within receiver-band
. 455,0"45?,5 ”HZ:;‘{t EI].W,..-...--. ""5?




(85.3)

(§5.5)
(§5.6)

(§5.7)

AT

nts for R

— Y — e

2, Summary of RF-reguireme

RP-sensitivity : € - 2 4B/1 uV¥ EMFy....
Co-channel rejection:2 - 8 dB/rel. 3a,..

Adjacent channel select.: 75 dB/1uV,...

'fD % 25kHz , f{} ig nominal receiver freg.

Spurious response rejection: 2 80 'dB/Muv,.
100kHz~2000MHEz .

Intermodulation response for

unwanted testsiznalsat
£o L x, x » 50kHz: 2 80dB/1uV,0ussan

Blocking. or desensitization: 2 1004B/1uY,.
£o'F MHz to £y X 10MHZ.

Spurious emizgions at
453 ,0-457 ,5MHz 1€ 0,025 pWyvevivenes
100kHz-2000MHz elsewhere : & 2 nW,...

#

dPm dB/1uy EI*.F .

115 -2
123 w10
58 + 75
35 + BO
33 + B
13 2400
A06

57




— Requirements to Transmitter.
~- - = = Requirements to Receiver.

R R AR L e S T A .

. EMP | _
Fﬁu‘! A Bm . : +47dBn ¢ carrier power
A0
L 20 -
0
=1%4Bm ‘blockin
L 20 - - | - | : . ~2%4Bn | IM(~55~4_1,adjacent
. J ' L : - channgl power,
: ~334Bm spurious rasp., _ _ :
n | - m = w = o4 — - intermod. =564 Bm carrier off cond. at
" _|~38dPm | adjacent chan., - : nominal tr.-frog.;
- 40 T T T 7T intermod. o spurious enission,
. ~48dBm [ IM5, : L -
| -574Bm noige pOWBTy -57dBn | carrier off.
el —~ — —spurious- _
- =G0 - © 77 emission,. ' ' o
- w820 | .
100 _v-_‘i'D_BdErq spurious emiss:‘!;on.' o
e ~113 -115dBm | RF-sensitivity. -
- _;\IED _‘125&_3[[. cn_channal', .. o e e ......_..:..
=~ =140 - - - ;
R Rx - . T}[ f
. < 3
N N 117

Y53 0 Vig.0 ‘



In the following text the requirementé fg'ﬁf%hémitféf:_nq
and combining equipment marked with (x} can differ frow the.

figqures stated below when @ complete base station Systém ir_-_i.

delivered 7rom one manufacturer. In this case the total =up

of the individual figures shall still be Fulfilled.

3, TRANSMITTER COMBINER (clause 3.7.a)

,f”’;;f_-‘“““wﬁﬁ.

- Transmitter— -} Receiver- 1
combiner. ' multicoupler|
41 I ) 11 bt I

L B |G D

BB [ M

3a. Primsry reguirement: Transmitier

-l ———_— o —— T T ——— — o —— e ——— —— — —r—— —— P Y Wk T L e e A R b S P TR AL MTLMU L o

order (1d}_
RF-carrier power,point A or B : AT R,
Isolation combiner A to B for af 2 175kHz! ShAN

5.th. order intermod. attenuation in receiver—
band (453,0-457,5Mlz) 14T

IM5 in receiver-band at point A or B: ~tL B33 T

ittenuation of receiver—frequency through
the combiner : N 4548

Attenuaticn hetween transmittér{redeivef—antennas: 304B
Gain through receiver-muiticoupler : - 1GB

Attenuetion in cables ¢ . ~a5

IM5 in receiver frequency range at receiver-input,
paint C or D: 1 A "y
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The frequency-separation between Tx1 and sz

to give IM5 1in receiver-band.

At extreme test conditions the IM5 in receiver frequency range

at receiver input shall not exceed +114 dBm.

3b. Primary requirement: Transmitter iptermod. attenuation,
3.th. order (1d)

RF-carrier power, point A or B: +47 dBn
Isalation combiner A to B: 55 df

(§ 4.7) 3.th. order intermod. attenuation: 15 dE
IM3 at point A or B ‘ ~23 dbn
Attenuation of 1M3 through the cowbiner: 5 b
IM3 at combiner output terminal: +2B dBa
At extreme test conditions the IM3 at combiner output
terminal shall not exceed +22 dBm.
3e. EEi@ﬂzi_£EHH%EEEEUEi__BEEEE_EEEEE_EiEE%ﬁ-EEE?%E%E_hQUQ_Elf

(§ 4.13) MNpise power: -57 dBm
Attenuation of receiver-freguency
through the combiner: 4% dB
Attenuation between transmitter/
receiver-antennas: 30 dB

(§ z.2.7) Gain through receiver-multicoupler: - 1 df
Attenyatien in cables: 2 db
Npise power qum transmitter at :
receiver—inpuits ~133 dhm L
Co-channel rejection: -123 dhim ﬁ
fompensation for & transmitters: = dB 'ﬁ
Requirement to noise power from 1 tranmsmitter -13% d%m Q

At extreme test conditions the noise powWeCT from one -

transmitter at receiver input shall not excecd =125 dbBm.

r

H -
- -
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primary requirement: RF-carrier power (/

F%a.

. _,,_.—,_._.—-—n-——-—.-——--..——u--——__u——_;.-a._-.-

RF-carrier poweT atb point A or B:'
pttenuation through the combiner,iypical
Attenuetion betwesn trons./recelyv.—antennas:

Attenuation in cables

input-filter :

Garrier power from transmitter at receiver
inpat peint C or D '

The attenuation of

on the same site.

#b., Primary requirement: Spurious. emissions

..,._...-_..-.—_—-q——n-—-—.-—--—u-—-—q—,m.....-.__.—.-o.a.- T e

(§ 5.9) Spurious omigsions from receiver
withlin receiver band & .. -

Isolation mﬁitf&éﬁﬁiér'ﬂhfﬁ'ﬁ':

gpurious fron dne+receiverLHx4) at
another receiver inpulb (Rxaj:

Co-channel rejection :

Gompensalion for 7 receivers: £,5dB =

Requirements o spuriouns from 7 receiver
&t another recelvel input

it extreme test conditions the spurious from
anothor receiveT input shall .not exceed +125%

Attenuation of transnitter-frequency through

Spurious responge rejection,intermods ragponse:

1981-11-19

4., RECFIVER MULTICOUFLER (clause Z.2..)

a} and

Inﬂutﬁ{i}ﬁggbgg_ggggiggr multicoupler.

 #47dBn
ZdB
3048
24B
GO4B
~48dEm.
s224Bm___

604B through the input filter is
maintuined to protect againgt other qnmmunication-systemg

from IecBlver

wibbhin peceiver-band (249}, _ . ___

~jOEAET
. 2545
_~1314Bm
= 1234Em
B84B
=134

onc recoliwver at
cdBm .
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e, Primary requirement: Intermod. response for receiver {le)

e e o s il 1 e e il Pl s e Lo o ke e ke okl e P T N o Y L NN S L, S o S, S S T

Intermod., response for receiver i
Gain through multicoupler:

Testsipnal -level at multicoupler input.:

RF-sensitivity of the receiver (point /D)
Co-channel rejection :

Margin for the multicoupler :

Maxipum level of the intermod. products
from the maltigoupler : :

Hence two testsignals with the level —54dEm
at multicoupler input shal af multicoupler

. output give:

teatsignals of -334Fm
IM.products of -1251Bm

or taétsignalfIM—product = 92458

Tg facilitate the measurements the testsignals
are inercased with 16 dB which give:

Level of testsipnals st multicoupler“input:'
festsignals at multicoupler oubtput : '

IM-product (3. order): -125dBm + ZIx1648 =

Tevel of IM-product relative to testsignals a¥%
melticoupler oukput ¢

P —— i P S pr - ]

s e e e o s

~115aBm -

~1234 Em
24dB - .

—1253Bm

g e

- 184Em
- 17d4Bn
~ 793Bm

~ 60dB
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4. DUPLEX -~ FILIER (elause ZeBes)

,.E_’,EL\\
1 X |
RIS 2 x

-l ol , [ Lt ey

e Rer Duplex—filtar! o =
t Jre circulator

i e (e Rl
i | 1Rx i :
i S RxE'

TRANSMITTER-BRANCH:

RF—cgrrier power at polint A:

Atfenuaﬁion between antenna 1 and 2 :

Loss iﬁ"duplex-filter 1 and 2,z2nd circulator
Loss in cables

Attenuation of Tx, through eirculator 1 :

5.th. order intermod. attennation in
raceiver band :

IME at point A
TLoss in circu]atdr ﬁ at receiver frequency:

Attenuation of receiver—frequency in
transmitter branch of duplex-filter :

Loss in receiver'branch,tjﬁicalfi.j:g

IM5 in receiver frequency range at receiver
input, point H:

Co—channel rejection @
Margin for duplexfilter :

Requirement to IM5 at receiver inpub :

r
At Eitreme test conditions the IM53 in receiver

" at receiver input shall not:exeeed +121 dBm.

+4"74Bm
2048
2 %dB
248
254B
40AR
~53dBn
23R |
72548
14B
-131 dEm
-12%4En
84B
L =332dDm

frequency range




(§ 4.13)

(§ 3.3.10)

A1:140

5b. Primary requirement: Transmitter intarmod.

3.th., order (1d)

1981-11-19

attenuation,

e A e R R e e ol G e T o7 o = L ML M M e

RF_carrier power at point A:

Gttenuation and loss between Tx, and
duplex filter terminal of circufator 1:

Attenuation of sz through circulator 1:
3.th.order intermod. attenuation:
Attenuation of IM3 through cipgculator. and duplex

1t 1:
fii%ﬂ;ﬂntenna terminal of the duplex

filter:

35 48
25 df
15 dB
0 dB

+47 dBm

-28 dBm

At extrems test conditicns the IM3 at antenna terminal of

the duplex filter shsll not exceed +22 dBm.

Se. Primary requirement: Noise power from tranamitter
within receiver band {1f}

Noise power:
Loss in circulator at receiver fregucncy

Attenuation of receiver-freguency in
tramsmitter branch:

Loss in Teceiver branch, typical:

Noise power from transmitter st recelver
input, point B8:

Co-channel rejection:

75 dB

1 dB

-13% dBwm

-%¥ dBm

At extreme test: conditions noise power from transmitter

at receiver inﬁﬁﬁfEﬁéﬁlﬁﬁﬁ?iﬁﬁﬁéﬁﬁﬁ;ﬂ2? dBm.




RECEIVER-BRANCH:

5d. Primarty requirement: RF-carrier power (1&] and

RF-carrier power at point A: +47 dfm
Less in duplex-filter and circulator: 1.5 dB

{(§ 3.3.10) Attenuation of transmitter-frequency in
receiver branch; 80 dB

Carrier power from transmitter at receiver
input, point B: -34.5 dBm

Spurious response rBJBCtIDn, intermod.
Tesponse: -33 dBm

At extreme test conditions the carrier bower at receiver
input shall not exceed -28 dBm.




