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TERRESTRIAL TRUNKED RADIO

TETR\in Europe: TETR\Iin Asia: Imultiframgl@s)
380t0400MHz 350 t0 380MHz < >
410t0 430 MHz 806to 81 MHz 851 to 866MHz
450 to 470 MHz 870 to 8 MHz 915 to 921 MHz
R8100 Communication System Analyzer Typicalduplexspacing: 1TDMArame(36.6' ms)
5MHzor10 MHZzat300to 500MHz)r45 MHZat800to 1000 MHZz) f—>
Radio TETRA TETRA 1 2 3 o | |B
TV TV
ltimeslot (14167 ms)
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Calculatiorof RFparameters: 1 2 3 4
R8000C Communication System Analyzer DLcarriefrequency frequencigand 100MHz+ radiocarrienumber 5 kHz+
frequencyffset
ULcarriefrequency DLcarriefrequency duplexfset 1symbol($556 ps)
D fe—>
: ‘-“3 ExamplefETRA bandirom4l0 to 43 MHz firstULchannet 410.025 MHz, 1 2 3 3| =4 | 5
equialentDLchannet 420.025 MHz --
Duplexpacing 10 MHz Duplexffset=125kHz
Frequenchand=4 (400MHz) Radiccarrienumber 800 _
Controluplinkburst
R9000 Communication System Analyzer ?352”;2 Nata] sascramore :i(r)a(?r)](it:é sascrambied 4 a ]gSub;trZ
linearis. bits bits seq. bits bits period
Normaluplinkburst
. A -1 4 4 | 14bit
Advantagesof TETRA Technology Modulation ngeps | i 216 scrambletits 2bits 216 scrambletits ai | guara
linearis. | bits blockl trainingeg. block2 bits | period
Fast call setup time Security features Format: @ DQP SKdiferentiajuadrature
(group call: < 300 ms) Emergency and priority calls phaseshit keylngshltedb-y45 ) _ Normalkontinuousdownlinkburst
Individual and group calls High spectral efficienc Thephasechangeletermineteinforma- 2 2 Wbits | 2bits | 16 bit 2| ©
. . . g9 P y tiOn transferred train has 216 scrambledits broal dsc trainlir? broal dsc 216 scramblebitsorPAlinearisation phasd train
Direct mode communication between Infrastructure separate from public mobile ' _ seq. | aa plockt block | sequence|, block blocle adj | seq.
radios networks (avoids congestion) Phasechange Transferretits
Data services Fallback mode for base stations + @ 00 ot - -
Frequency-economic +3 @ oL Synchronisatiogontinuousdownlinkburst
-3 @& n 2 2 120scrambled 33 30 scr bits 2 10
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GeneralechnicalData TEDS PowerLevels, PowerControl
Channebandwidth SkHz TEDSTETR Releas&) Extendedirintefacespedicatiorfor
Accesstechnology TDMA highedataratesontrafic channels Power  Max.powerevel Power  Max.powerevel
Timeslots (channelgercarrier) 4 Channebandwidth 5 kHz(8 sub-carriers) class class
Modulation @ DQPSK2bitspersymbol) 50 kHZ(16 sub-carriers) 1 0OW  4H0dBm V+Donly | 3L 18W  25dBm
: : 150 kHz(64sub-carriers) 2 10.0W  40.0dBm 4L 056W  275dBm
Maximundatarate 28.8kbit/s d
Callsetuptime < 300ms Accesstechnology TDMA/OFDMA 2L 56W  375dBm 5 0.3W  25.0dBm DMO
S . ; , Timeslots 4 3 3.0W 35.0dBm
Communication Pointto point(duplexsimpl : : , ' '
Pointtofnult:(poigt XSIMplg) Modulation Quadraturdmplitud&odulatio(@QAM):
Encryption Airinteface : 4A-QAMI6-QAME4QAM
Endtoend Symbolrateon eachsub-carrier 2400symbols/g34 symbols/slot)
\bice codec ACELRAIlgorithmicodeExcitedLinear Downlinkpaclet datathroughput(kbit/s) 5kHz 50kHz  100kHz  150kHz Powerstep Powerclass1 Powerclass?2 Powerclass3 Powerclass4
Predictiond,.8kbit/s 4QAM n z 58 90 (30W) ow) BW) W
B-QAM 2 = 16 179 1(45dBm) 45dBm +2dB 40dBm +2dB 3HdBm *2dB 30dBm *2dB
64QAM 3 80 1 269 2(40dBm) 40dBm +25dB 40dBm +2dB »HdBm +2dB 0dBm +2dB
64QAM 44 107 3 9 3(35dBm) 3HdBm +25dB 3»dBm +25dB 3»dBm +2dB 0dBm *2dB
64QAM 66 160 219 53 4(30dBm) 30dBm *25dB 30dBm *25dB 30dBm *25dB 0dBm +2dB
5(5dBm) S5dBm +25dB 5dBm +25dB S5dBm +25dB 5dBm +25dB
6 (20dBm) 20dBm *25dB 20dBm +25dB 20dBm *25dB 20dBm *25dB
7(15dBm) 15dBm +25dB 15dBm +25dB 15dBm +25dB 15dBm +25dB
Abbreviations
BER Bit error rate MCCH  Main control channel T4 Test signal for TETRA Il testing (QAM in Frames 1-17,
BS Base station MER Message erasure rate DQPSK in Frame 18) Powerstep Powerclass Powerclass Powerclass Powerclass
DMO Direct mode operation MNC Mobile network code TCH Traffic channel 1L(1I7.5W) 2L(5.6W) 3L(L8W) 4L(0.BW)
DQPSK Differential quadrature phase shift keying MS Mobile station TDMA Time division multiple access 1(46dBm) £25dBm +2dB 375dBm +2dB 25dBm *2dB 27/5dBm +2dB
ETSI European Telecommunications Standards Institute PDO Packet data optimised (standard not implemented) TEDS TETRA Enhanced Data Service, supporting data tran- 2(40dBm) 40dBm *25dB 375dBm +2dB R5dBm +2dB 275dBmt2dB
GSsSI Group short subscriber identity PEI Peripheral equipment interface smission at rates from 50 to 250 kbit/s 3(35dBm) 3HdBm *25dB 3HdBm *25dB 25dBm +2dB 27/5dBm +2dB
GTSI Group TETRA subscriber identity PTT Push to talk TIP TETRA interoperability profile (common TETRA stan- 4(30 dBm) 30dBm +25dB 30dBm +25dB 30dBm +25dB 275dBm +2dB
ISI Inter-system interface QoS Quiality of service dard subset defined by the TETRA Association) 5(5dBm) %dBm +25dB %dBm +25dB %dBm +25dB %dBm +25dB
ISSI Individual short subscriber identity SCH/F  Signalling channel for mapping onto full bursts T™MO Trunked mode operation 6 (20dBm) 20dBm +25dB 20dBm +25dB 20dBm +25dB 20dBm +25dB
ITSI Individual TETRA subscriber identity SwMI Switching and management infrastructure TS Time slot 7(15dBm) 15dBm +25dB 15dBm +25dB 15dBm +25dB 15dBm +25dB
MCC Mobile country code T1 Test signal commonly used to test the TETRA receiver  V+D Voice plus data, also known as TMO
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Lmin =mMax(—=0dBc~-3dBm)
Bursttype t; t, t;
Controlplinkourst 16 symbols 103symbols 15symbols
Normaliplinkourst 16 symbols 231 symbols 15symbols
Discontinuowmwnlinkurst 7symbols 246symbols 7symbols
Continuousownlinkurst Unspeadid Unspeaded Unspeded
Framealignment
Burstimingerroi(deviatiofromthetiminggivenbythebasestation)
Limit= +%symbol
Frequencyerrorlimits for TETFRA mobilestations
EN3003922 (V+D)d.2 Limit=" +100Hz
EN3003962 (DMO): Limit= x1kHz(master), *100Hz(slae)
Residuatarrierpower QA
DCoffsetinthel-Qmodulator measured
Limit=5% vector
ideal
vector
residual
carrier —
power
>
|
\ecbrerror
DeviationfthemeasuredectofromtheidealMector
relatie tothemagnitudeftheideahMector
Peakvectoerro(withira burst)- limit:30%
RMSwectoerroi(aeragedvera burst)- limit:10%
measured
vector
>

Receiermeasurements

Basednbiterrorate(BER)measuremenasa defnedinputpoweteel

T1signal:

TTloopback:

T1loopback:

Limit;

Thetestequipmeritansmita pseudaandonbitsequenceheMS
synchronisestothesignabndcountditerrorymeasuremeintthe

MS)

Receiertestmodadnitiatedhrougta designatetkstprotocollheMS
loopshackhereceiedbitsequencto thetesterthetestecountit
errordmeasuremeinithetestequipment)

Receigrtestmodein whichtheMSloopsbackhereceiedbit

sequencwthetestewithouanyprotocalnocallbeingsetup).The

testecountditerrorymeasuremeinithetestequipment)

0.@%at—112 dBm(receiersensitiwi staticconditions)

www .digimes.pl

@DIGIMES




