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The Development of Wireless TETRA Modem and Wireless TETRA

Terminal
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Abstract : In this study, we realized the digital TETRA(Terrestial Trunked Radio) Modem and
Terminal based upon the type of Korea. Also, the digital TETRA Modem and Terminal is made of
the SSPD(Single Slot Packet Data) method and MSPD(Multi Slot Packet Data) method that
has the function of PEI, DMO, UMAC and MLE. The H/W design of digital TETRA Modem
and Terminal has RF transmitter/receiver part ,baseband part, DSP subsystem, OMAP5910 MCU
subsystem, 25KHz RF channel bandwidth and the S/W design has TETRA Protocol Stack Layer 1,
TETRA Protocol Stack Layer 2(LLC and MAC), TETRA Protocol Stack Layer 3(MLE).

1. Aii

pu—.

SAA o Aoy wE, b A

=S
1206 7)) ol A AElEo] Al g gl )
38 o] %7}—8}"! 9l t}.

ool A4 b FFTAANEAG O TETRAZ Aeso] 2250] orfrh An Az
20 54 AR 4908 HEHD QAL ol ﬂwﬂ AFH B UA 29 F
of glam, HEAY AFFAYIY} FFY 5 F8 /17 4YA7H TETRAS Adste] &4
Fol Qo] 0§ BEF S§ Awol AU BaP Mom. olel g Aol A T A28
o 4% TETRA A2% 2 av NEe RS RFOR AR AAAANE] APE

AAZ dA e TETRA Alze 2 odbry] 7 2
E22} EADS, Sepura & 39 A7F siel B HFAIE 5% E At ol Al 2 7
EEFHo] AstEo] 7t ge AAolth A7 ¥E A

=]
=
o] WFHI 9lov wAH o TETRAZ U< —2“‘41541 = A S TEASEATeR

TETRA ol9lo] tiA $4 ¥l W2 gu(@Asos 428 Axgoz nie APCO-25
S Aman et o WAL 54 A4 $5 SEst 4R AN Be EAS olE 4 o
Adol ofelg) 15 Wehh FAH A o w4 54 A% E w, 438 TETRA
%ol YR F 9 Aold wusv] FF AF A6l ulstel =3 TETRA 7142
Awd Best vk webd] B AT M @58 TETRA T4 28 2 wdr]e H/W s

S/WE +3& 3k}



TETRA 7% o= ETSINA 1990dd 73k f9 ol& ¥4 §4l 7|we] FFo=
Bz, AW FAY e T, FIEAY o Fd B4 oo wet 4 9 deoly F
A AH~E AT HFHo= JEE Zo® fAYE Efa F4 VeSS VNteR & olF F
A 7eE2 BAA 1o JFE TSt Ad, A HAA] /A A FAEe] Ve
S Y3t A H doly A$o] 7153 V+D(Voice Plus Data), Packet Hio]g <o) 7}

&%k PDO(Packet Data Optimized) 18|31 F ©@E37bo] A F418 & 4 3+ DMO(Direct
Mode Operation)7} 1t} 18] oo} 22 thk3dt Air InterfaceE A Y3t} TETRA Air
Interface= Al =8 =@ o]l ofd Alxgl 7F F3E 1Y HA | ~E Ao 143t AT Aoy
5708 QlE o]~ TETRA Al2=®] Alo]d] A% dAsAdd QI Fol~E BAs7] 9l 49
HrH2].

|
>

}.
%
-d
2

0,
o
g

>«
&)
<
w0
28
D
8
=
=
—
5
=3
D
=
ak
Q
(@)
)

= —
TDMA 2¥ Z94d= Hﬁ h— A= 1‘4%1‘5’ ”XW] dre dody. ¢
A7 A =op 2 FAA]] HolE AMH| A7 Al E T

- ZAH 2= 282(DMO : Direct Mode Operation)
= 7 @7 FAZIBS)gle]l AR e dHvE FIA A F3E e
5 iy o7

=d@ 49 DMOE 5@ 34 7152 53

- PEI(Peripheral Equipment Interface)
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- Line Station
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- ISI(Inter System Interface)
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- Baseband 41% : Deferential I/Q Signal Input

- Harmonic filter : A1 %-2] image reJectlon

- Tx/Rx switch : $A1% 94 PAZ9 7 $2159] front-end & A

- CFL IC(LMT4585) : =3 F3t4=2] 2| TJJr# 94

- TXLO 3} @ 7407800MHz, 21% #¥ -10dBm
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[29. 2-2] RF 415 4 Block Diagram
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[29. 2-3] RF #41% 74 Block Diagram
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- DSP OMAP5910 Subsystem(150MHz,SARAM 64Kbytes,32Kbytes ROM)

- FPGA XC2S30

- MCU Subsystem(ARMI9TDMI 150MHz,16K instruction cache/8K data cache)
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[729. 2-4] Baseband T4 Block Diagram
(5) AT Command Status Transition
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TETRA %41 Protocol S/W & TMS320C55 DSP9F ARM 9 Dual Core MCU®| & 5]
o]z Qo DSPol+= Protocol Stack®] Layer 1, 2 7]5°¢] F&2 FdHHY ARM 9 MCU< &=
Upper Media Access Control(UMAC) 7153 =84 fAAo(LLC) dolo] 75& 33t
Um A Layer 232 ¢}egfe} 2> MLE(Mobile Link Entity) 715§ 3 gtch.

W Layer 1 7%
- Modulation(modulation, filter, frequency translation) ¥ demodulation
- Differential encoder(phase transition generation)

- Transmitter/receiver switching

Frequency(or channel) setting
Received Signal Strength Indication(RSSI)



- Power control
- Burst building

- Local channel multiplexing
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[29. 2-5] TETRA Protocol Stack T+%

M Layer 27]5

- Block encoding/decoding

- Convolutional encoding/decoding
- Re-ordering/interleaving

- Scrambling/descrambling

- Cyclic Redundancy Check(CRC)

- Forward Error Correction(FEC)

B Upper Media Access Control(UMAC) 7]%

- Frame % multi-frame 7] %%

- ZF Ade vde 2 o ts
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- Layer 2 address®l ™3} address management

- LLCE H¥ 4% fo]8 ¢ Fragmentation/Association

- A A 2UEY 2 Al SHe 9o

M Layer 3 7|5

- Attachment management
- Data transfer

- Call control(CC)



- Supplement services(SS)

- Sub-network dependent convergence protocol(SNDCP)
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sttela ol HE$E o2 3 Time SlotWsS AFE3sHA gt} ofgl 298.2-7 ~ 210 TETRA
MSPDe] gl &Zo] #HE® %zbolth, MSPD 544 ZF Time Slot &% ¥ Data Throughput
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No. of Time Slot | High Level Protection | Medium Level Protection No Protection
1 2400 4800 7200
2 4800 9600 14400
3 7200 14400 21600
4 9600 19200 28800

[28. 2-8] 2 Time Slot &%}
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Frequency Bands

= 350 - 380MHz
= 370 - 400MHz
= 400 - 430MHz
= 450 - 470MHz
= 806 - 869MHz

RF channel bandwidth

» 25KHz(1:4 TDMA), MSPD =€l

Transmitted RF Power

Class 4(1 Watt) for 800MHz band
Class 2(3 Watt) for 400MHz band
= — Power Control in 4 steps of 5db

Receiver Class

= — Class A

Receiver Static Sensitivity -112dbm
Receiver Dynamic Sensitivity -103dbm
Dimension HxWxD(mm) 146x48x34

Weight (g)

297(with standard battery)/235(slim)

Battery capacity

1800mAh Li-ion(standard)/1450mAh(slim)

Operation Temperature

+55 - (-20C)

Drop,Vibration,<Shock & Humidity

= ETS 300 019 -1- 7

Dust and Water Ingress Protection

= [EC 60529 IP54

Td¥ TETRA @#7|= v 149,

2-119 o,

[Z2¥. 2-11] TETRA Modem
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