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THE RESEARCH OF GSM-R TECHNOLOGY
AND THE DESIGN OF CIR

ABSTRACT

GSM-R is the private mobile communication system for railway,
which is based on the ETSI GSM, the second generation of mobile
communication system, It has already come into use in Europe. Wireless
interface of GSM-R system is designed for high-speed railway with the
velocity 500km/h, and suitable for the development and requirement of
high-speed railway which also meets the demands of new-generation
synthetical digital mobile communication network .Because GSM air
interface accords with GSM standard, it is the only communication
system at present which can supply special-purpose dispatcher's service
in the smooth transaction toward the third-generation mobile
communication system. Developing GSM-R technique adapts to the
demand of Chinese transportation modernization .

The paper is about a development item of Cab Integrated Raiiway
which is brought forward by Ministry of Railway. Firstly, every aspect of
GSM-R System is described and introduced detailedly. These aspects are
as follows. GSM-R system frequency choice, the specific features of
GSM-R, the implementation situation GSM-R system, as well as it's
further development .by comparation of TETRA system and GSM-R
system, it is concluded that GSM-R system is the best orientation suitable
for applicant and development at the moment.

I designed a terminal which is applied to GSM-R system, i.e. Cab
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Integrated Railway, for short CIR. With the development of railway
communication and increase of railway service, cab wireless
communication technique have a new demand as well , so the Ministry of
Railway definitely put forwards research and development of CIR, which
is put in the head of locomotive, is used by engine driver. The paper
analyses the function of CIR and designed it’s structure as a whole, the
CIR include two parts: host control part and MMI is devised respectively
in detail, and define the model which is used in CIR. In the forth chapter,
design the software communication protocol of CIR, design the whole
software frame of host control and MMI. Finally the CIR is tested about
it’s many functions by the Ministry of Railway, the result of testing
accord with the basic demand of the Ministry of Railway.

At present wireless broadcasting station is still applied in railway
communication in my country. Building GSM-R system is a long-term
project which can’t be achieved in short time. so have a coexistence of
wireless broadcasting station communication and GSM-R communication
in the long time. Qur CIR adapt to this two communication system. So
the research and development of CIR is significant sense for my
country’s railway transportation. also have a large number of economic

profits.

KEY WORDS: GSM-R system CIR(Cab Integrated Railway)
dispatch communication ~ MMI (Man-Machine Interface)
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1.1 EABHEENEARDE

T ABaiEEENARKARERSEFREM S, THEE
ENEASEMATRMERIEGERS, mbb Bl parfias RS Rk
HE LR IREEG. B S EEMESBRIBERS. THENDERGH
BiAR R R 4 5L BE R B

19804FLART, BT RN T HEHEERER B & 2R FSHE T
o Ik P 25 5 4, el B s R ZE A vl 5 ) KD S AR R CRLAR I 2 S )
A B o LA B B 4

19804, H J A K DX BB S X A s / 2 AE R R B R AL, MRt
HEREH, LR SEHENTLEEE, RERAEPLTBEIHRS
FRAEIRS, Baif P ANEES BT ST LFRE. IR P E AT
b REREEWRA. Xl EMERMATIRHET2EELARAK;
T e (1 A A e T A e (gl 1 (R e A R SRR A T 50 .

19855 7= 4F T BB M S B 15 A4 (Trunked communication system) R
TH—-HEEMEREE, EEMELAEAEME, RERET “HEE
#” (message trunking)# “#HE#” (transmission trunking) St FF1#
S, PICEFE CEREGRLET P CERT R SO ESCUR, K,
R —Fh R B £ 43E Hh 2% (tnrunked) 3 AR B FE 3R (It 18 A HRAEIE AR AR 55 Sh BE I
—MEABERRA. BHATE, “EH" ZEHEHMERZHEH. H
FTEMMUERELE, Bl E—MElnHEEERE, HlATHE
HEEHEREAES. EHLERALOFEESREMNEZ EWRE. €
BB (E RS ohheks THRAGAZE D OB R - 2 AL ERS 25 &
i RO BRI T UREB A Z B EBEH 5 &AM P Z i FE
ER%.

Q0FAR, FEEBFTEERAMSIN, EMNEFHRUESNEEADRT
PR, FEMEBTIR “BFER BEAE. RBARSETHHEN, LE
FEAE R R R d AR B B A BT, £ ak77 A dIFDMAKR R A TOMA, EEdks
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iEE REABEREE, AWMFEMRTE.

LHEREDEEREMNA, #RAMBITRIINER, JFERE
BEprp & H AR LR . B8 A A4 4 & F B s B 4 (Private mobile radio or
special mobile radio) 3t A #£8h F5 £k i (common mobile radio) «

®ERAN YT ABHBEETEY R 20 L50FERMY, A THRBNE
ML HERG. PRk EHEERAERESI BTN AR, £
20 ALSOERMM, FAMPNBER/HERE, ART LEREHAERER
%5, 1989F TFUAE Al B RS, 1990FRAFEM . FI1993F, £HRA
BETHREPER, HEMOGELE, REME, 5RESBIITENAREN
PED ARG . BRETNEFHSNEETRECHBIAFERHT <
MRE, EE#ERTHEFREEY, HEBRMEE., MELTHHERME L
Hiz. Bk, TURHERABHEEERBETRARRBELN.,

BEH B F B BORMBIN, ERFE(F AR A o B IR, S
WHFTIE “HTEN” BERS, BF “HEEH” Bal, RREGEEERE
R4 M%7 5 BB AR RAH LR KON K TETRAZRS . MOTOROLARY
IDENZRZE. LA G FHMAZR 45 B & BR M FIGSM-RR 4 <5

TETRAR— A 2 I REH s T4 iz, TETRARSGMIK T AF LN THES)
TGRS, BEREEEG . BERBGURNGERIBEYE. Wikt
Bl A AW T RIE. BRI, SRR, IR REE., 4
MR R A . R AACELPIE S HIY, MESEMXAMRIERM, ZltmK
K FAREE/25kHz K TDMA, 2 ILE1-1(a) .

iDENE—AREBE/ M THIFAARE. EALHNHREGEEMEL,
KEREHTEERERANE A RADEFITR, BRT B LKD)
i, RA/XERBEEMIRRTNEESED AT REEGK Y. o
REMNES A GABRE, WTHRIERE, H4HdE, mEifds, HFEER
%, AN EEARAY M6QAME F R, VSELPEE4iid. £ hkJrsURAI68k
30 B /25kHz 9 TDMA S 3%, S 1-1(b).

FHMAZ 5% F k45 (FH) AR R S B E R KB & F AR 1EE R
B, EXREEESREAELSE, RAHINEE/25kNzFITOMAZ k775K,
1-1(c)» ‘

CSM-RAZ BR Mgk i & R 08B R4 . CSM-RH IR ZH5Railway. B EET &
FH AR F S EECMEAES], BT BN RBIEFNHEDR
8 A — A G S B B E S R . 2 77 X h8EBR/200kH2 ) TDMA. K H
CSM—RA G o] AR W B 26 4 E AR BE P (M Sk e B T B M5 RAL At e, R4 N
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ERSFIEDNEIMFIE LG RERR. WpRELLER, DIREBE. #
. B TERE. H2b, T RUR T GSM-RAE S e 4 TSI A 7 G Bl il

(Automatic Train Control, ATC). M4F, GSM-RIEREBHUFLH RS, W
REE BIRE . YIRS, ABBREEERLFENEAERS.

fa
i CHI  CHZ  cl3 €4 €l CnZ2  cid £
ﬂ! 1 21 3] 4 1 213 4
-1
(a) TETRAZRSE TOMA. 4IF bR '
4
. CHL CH2 CH3 ClI_ CH2  CH3
fl 1231 ]2]n
>t
\ (b) iDENR#TOMA SRR
¢
CHl CHZ  CH3
14 1 213
CH1  CH2  Cl3
f3 1{2]3
CHI  CH2 CH3
2 11213
CHy CH2 CH3
1 1 213

{c) FHMAZE 45 (FHTDMAY R3¢t

Bl1-1 = A RETOMAY ST IS L

Eikm LR T E RSB AR RS T TMAZ SR B,
A 25KHz ) 43038 P W) T B 36 NI B, AT R 28 0 AU SR B R A 1 36145
KHPMHAE W RERERIE W EEEM AR N25-30, BILTEAR KR
RET, RFRGAATANEREE. WA TROEZEFE 6,
Rl E L MIBERSE (B . REFRHRL S . Fit, YHBHBEN
TA R R 5 R BT PRI AR (BT R4

1.2 F—REEBMEFEHBRAE

TR B K R R R A T, SRy R K R O R T R
7, EPERBENSHARMNESES, BhEETAEENENER
E300T K/ MK E) M2 2R ERN BRI EHRBERER. HTX
EMEBEFHPONRENEARLZEREL S XMHFHTER. Bt BAEE
et mFRMILA R R KB RIET R, REHELRBIEFML A
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BHBEHHEARES NSRS, BahEEERBEANRENZANBEE
FEA, 2&BI)@GEREYN. KER. MEANHE, SEENE. £
Gk, TE@BEAMARRE, FERBIBERANERATT. AKE=
KBHBAEKMRE, FTEESEAEHBEHERELRNARE, MHEE
FlE: TS MEABHBERARN A KRNOEABIBRE REH 0T,
Kot 2 R ERRERBEETFNERKTABSEGRS. T8, KOG
HEOH AT LR FEABIEHERRK: iDENFIGSM-R.

iDENZ S5 f i b BB 127 TR . B3 FE A (MS) I B (BS) 5 M F
A X EHEFRS (DACS) Ml . 29 IE HIRE I EE DRI, £2DACSEDAP
WENBGEIAEE, Fh0APEITRERHAE; LLWARNEERFIIAE
i, REDACSHEBE B 2@ B2 i (Cellular-MSC) , FiZCellular-MSC5
ARG ARE.

DAP Cellular—wsc ~ [ESTN

DACS BS | M

B 1-2 iDENZ FfhEs#)

IDENETREGE NN TR AERBERR T, BT AKBEEHE
ERBYBNARS. BERFTXEERS, AEXEDEERF CUHEF L)
R A B) R g PR Y B E AR A VP

CSM-RAZETST (B s (5 4R v 55 ) 70 58 4R35 8 53 15 GSMAR HE B 24
b, T ZFENHARFGHE. MEMAEHEN - M REN YA
FRIBE U, LERKMHBAMTH . CSM-RRES B4 0 2 A4 518500kn/h
FEIEE B E, EaTRERBRBNTE, BEHTES. XEMSIESH
B—ide, WETH REBESRFRBEEHENTR. CSM-RITFHE
HEECSMITHE, ZERIME—REBRE=REEFERA TR TENRMLEH
HAEBERYMRESL. &ECSM-REAERN F E 4B EHMAREHTE.
GSM-RARZE M A 1-3F 7R,

EREEXEZEXTHARESHNEERLE GM F, BT HIFEHFE
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(GCR), FASRADEE & PRI RN, MM AN T HXRBaIEHE, Mk
B BB W, ERew 2 R EERIUE R SMIAh L, EF
R KT RS LhBE .

f—d[=

B
C A Um
HLR } MSC—R { BS { MS
p
CMSC  —— TOON
PDN

B 1-3 GSM-RARLHIEH

A GSM-REY 25 b B O AT GMpRE, & 7T LABEAGSMIA) 55 =(CRs shil {5 &
SEH IR . BRI, GSM-REBaim— i E=BaEERLT
wiEtEmEETHREEFRENRA.

&, BEEERRRERALALEAMKR T EMILS, hT1E5HN
FRN, R A T SR b4k AT T AR HE A B 58 A SRR B AR 1O T
2, HEHR--NMEEBIBEEST S HARARM B E R MAR
R, THEABIBEMAABSEGRT - EaBEEM, A8
EBEXASEAMERERENAOABNBERE, BETHBIEGEAK
e — s,

1.3 PEKEBENEESHRARR

BREE IR R AR B FIBRER A% Bl ITHEBE AN AR RN
TR, 2 MEFEXFBEMX MBI FALERE N —BrsFEED)
BREAS. BRKEBGHERNRES, RETURSESAABEHERFMKX
ST LEBEENEEN, ER-HETEREE S, BN EMEEIRM.

o [ gk B (Y TR B A5 H 86 E BB H400MHz T TR A1 5 T8l 5
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WAL FARBERITFLENEEREAGTFR, L&TIFHERRE
R4t Aa. By CERR. ARIRREEE REEEENETEN TN
®with, W “BER-FAN” MEFNE; BRHIRXBIRRLFRIBETERSE,
S E R IMATERER AR, WU “FREER-EN-FK” =&
)R A E CRIRERRENERABEEETENT R, B,
CHRTURBREH AR GNEREES. B, BLIHETRMETF
BiRIERS B g%, ENBEXESOR. M@ ER_AgIENT®
BRIX Bk, wAWANTLES, BETEHREE. F5. RSy HR T
SRS, WHMANGRABITRERER, B 2. BEH
A00MHz I ZE B LR FIH AL, R ENEN R SHEAREEKBRINEE
KLU EFIFE R L2 H R R, 2507 B sh s BN b i, X ig
AT, WMREEBRAOER, WEANEST TR, Bif—RA#HT.

AT RS — M BE T ARHEEREL —MIaAnE
HBsEERY, RBESITEINEERREESCHTY. EEXR., &
#. BET 6, BEXLETNARIE-EGHE SRR TiE R
KR, BRI REREAMERE, BERLEATS, &R
BAFRE. T EREHE. A, 8. BIFE0EE, SHEs T RER
FLUERRZ. RS EG, IRirhRR T AGMRSEMRNHE. HE
X—RZEAHF WA, FTEAERHNEMMESR, RAEFESH
BARMBE SRS ME, R eSS mA SRS, JFELREs
MEZHEMHFAEGEERNE, REHAR, FHTTINE. TR
FIEEBEENBWAK, (HREE% 5175 9 BEHE ¥ b 22 18] 56 I 0 1R 430
BEHEREAKMRD, AN TFERBELLEEER S HAEE. O
HI% Ik B IEF R IR A 8 B P AT B 3B R G E EBI5100MHz 8
£F R ALKz MEHBHMERLE. FEIAEFENBEREEREK
P IR R S TR BT, RS SRR (S 32 A8 h RS W R Gk 5e
K. EBREBIHBEREHTXMER WAZAARMNEEERE, ALEE
LR REES), HFEH R R A K& RSN AR EE R T
fe. BRZFEINF —ROETERLBENAFEGRECTCSH E-HITFHER
BRI EkX, SABENEETENEHERREFMAREERAEBLAES
RERFFENFE.

1.4 BENREHEREENX
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TEERCABEEELTENER, ERBEBEMESHEETRHEN
R, EEZSEE. BTHPEFEERETEENER. HE, BTk
EEAEEMEGANT K, ERETRZOME, AEEPAEU FLATE:
(1) ThgEs —, BHIoE. BRLHAMITRBRNZESEY, BAEHE,
BE A
(2) KEWIEHE. MTRGMER, ERTHRBTEMEFRNRY, Uk
IR, AEREEATHENAR, F8), BRER, AARILE
R FF R R
(3) BRTSBRAT R EE Y, FMTHR™E, ¥ THRAN L
EUMT, BT EREREHEVASERTERNES.

(1) MENTLEELOTEREERFIERHESNEFE, WITERAR
FTR&MT FEHRE.

B, PEHEREREVHERE, PEEEFEEY —BENGERR
BBk, HT-REIRTEAHHDEERE. O EHKAKEE
HE T % BIR ARV ENERBRSRUSHTR. SU-RELAFK 7
1% BB R4 . COM-REGERMMm M, A b Bk H— R
EARHBERMTERNER, BREREEE. FSRARRNTE,
SR BRTILTE T R B R WOSM-RE S, LU IECSM-RASL B AT T 1 &
A FE

Sk BRI R R R R AN & TR AW, BLE TSRO K]
HRAE TR RMSE L, IETSBENNEEESTEESRKE.
M TLBEHAZERSRE, RERRETHRESHN, MRS
B, A WA RSFAE, FESYONAR S ERAE, FRBRET AZ L
AL SRR LN EES TRBARE (RFKCIR: Cab
Integrated Railway)o CIRZRZE 5 44 (3% W 45 Fnesm Py A 43, AESEHL450MAN
CSM-REFD TR M. RELLTELNR THESHTHRERE LN
CSM-REEA, WAMIRM THLF S, MENBRELF R, BT TESCSMR
W% 2R & IESSEEBERE, CIRREBE T KENELE, #
SN . FHRERR. SREKEGER.

e F 3 4 15 B AT R AR A I TR 4k R B AT sl S LA Z R
LR, REETEYEETEERCSH-RFMYE, FE BN, H#H-%X%
W R EERCM-RM G EE KN AN EERATFESM B, RILRER
Bk SR I AL B 4B AR HOSM-RIEE KM FEA IS, I 2 —F)
G WA, BLEER T THEEM L LR G @R, NAEES RRMCSM-RIELR,
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CIRIAH st A 2 T WARE B I8 . HLEELGEE L% IS R & BE A T ZE 450 =
T, TRGRREE. AR SRERE. T&EXRSHMEE, LR TIELEGM-R
BT, BUER S BN EERBRERBERNCM-REBRERS RE. Ml
EHMERMCSM-RARZG P FA LA DhRe, BE@EE SR G, AEGERE0RE
WEAS, BRBERMTNY, EBEHMT (V6CS), EF) # (VBS), Mg 5E
#* (eMLPP) % . HAfEAICEA—FN AT AFE L FREG R & TR

AT hAE, MiX A bokE, JTRCIRERMAE M, REEHMiERASE
HHH, BRI ESETEBE RSN RERECHFVEHHEE
EREX, R BHERKEZEFH .




AL TR o K IR A A A IR

M_E GM-REESESBIBERS

2.1 GSM-R RGN

GSM-RIE T-GSM Phase2t , it 2 f¥) FE F GSM-RIF) BX B8 T8 1= B 15 3 I GSM
ERHX R, EHENEHMG, REEDREERT B LB RO &
AWCSM FZESIA— BRI EAR, A ASMEUR S NEER, £/
KEXE CMF) FREMEE, UREER ST P,
R AR B N s U T T kBB R, DX E E AT BB R R
Sl S SRR L . M FCSMR, R ESEMRER EEg
« B1%200~~500Km/ i) T 430 15
o A5 FR 43 5 & (B m 204 I AR H
«HTHC/T) Bbl2ds
RN A, 95% IR B LB 95 % [ s 46, 15 S 3RAIE AT —90dBm
» ZEGSM-RI 2 (81 D)4, LD 20 199, 5%

o FAR BAE D 0ok 25, A T R R 4 1 A 0 S AR IR TT A
- BEAMSER

< (RN I AE s i A TS o BT

« O3B IE AL M E R m, HRSWA | TARAERI L. 5%

2.1.1 GSM-R R

GSM-R BEGEH FHANDTREAR: THETARE (SSS), HBHiFRE
(BSS). BASUTLE VL RS (GPRS). BHERMASL (IN. LIHTR
FGURIETSHIFTRSE (OMC). GSM-R RAMEHME2-1 Fix:

GSM-R JH1E RS th T iR Th 8 o4l aL.

1. THTEHRLE (NSS)

(1) BakFmapo MSC): EEAFRFMMESY (BEEBFERF).
RN BRI B ch k. B8 T S A e ) A 2 $ oo T 56 B AU PV 1 <
EESh, FERRAEWEOEHE, BHEET 0. HARMCAMEL e
Bt, MSC MVLR H#W0-CSI, FHMSSP #EkiExR, fEAMERES, MSC HALE
SR IR IR A& T8 A gsnSSP AR AS, JAb AR EAN Ak 45 &, MSC VLR




Bl N T A AT

EMSS-CST, gL MegsnSCP KRz 7 & RA .

GMSC B R HE th ThAEMIMSC, ZGCSM-R R4 Y5 HAb WS M 2 fa N,
ATHMRBEEEHIMEME R, BHOMSC MEESEAA DTG, BI&# A g
{Z B HThAE. JALTEECAMEL JP &R, GMSC MHLR 2 3I0/T-CSI, 3% gsmSSP
WRIER, AAEEEF, 5T AE R 00T R & 3l K gsmSSP HoR A&,
{figsmSSP BEIEHIGMSC R UEIYFy4bFR ,

R
BUC-T OMC-F QHE-S

Pl2-1 GSM-RER G454 i,

(2) HIMEFHFAE LR : MSC A T BT EHERK KBNS sk id 1%
MR, [ERRGEHEIEE. VIR FEE—INSC KiBHBIHE NS
FEE, BFEA RS, A EXERE, M A 3R % B CAMEL
MR 252915 B (0-CSIANSS-CSI) 54,

(3) HEMEEHFFEM HLR): ATEHA,PESROEEE. SN
FENERDBUEFFRTMNEIE. HLREBAFMEIE . Rk A
M s M F 8 AR E B (IMSI. MSISDN RFEFA 5D, HERFEX
Rish#{5 & (MSC/VLR #hbkER4r B B, DECSH P 3Rk 4% b & CAMEL
HP%2{=R (0-CSI. T-CSI. SS-CSI).

(4) SERFO (AUC): RIPAEBBIAF WE R EANENSH
1S HFIRAND, 775 435SRES, #4AKe) MILhasseis,
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HLR, AUC—R &R T — My EESCiEr; VLR, MSC S T —MIE LT,
MSC, VLR, HLR, AUC HTJ#EE T B LAP.

(5) HELNESHIT (IWF): R{LCSM-RM K SHAE & MBI ILE, 7H
TRGSM-RI 5 [ & 7 4% 1 B3R & om 22 () 42 R il O ¥ 4, LR ThRE Ve
TR S FIFER, W B SNSC £R—YERET LM,

(6) ZIPPAIF4E (GCRY: FATHMBINAFH4ID, Ba)ERHiEE2
IPVGCSZ 2 FE T HEVBS S % KR m ity /b A5 B, BLARGEIFI FIMSC 2
75 47 Tt AL BERF Y 3R

(7) BRSO (SMSC): ARAMSCHLEEHERELR. SBIA/
HATIBE N, WILSMS-GMSC #EA.

(8) MERFPEATHN (FAS): Az ETHA A EAMSC, A& REE
150 R Fr A e sh e LU PABX HATIRE, ZFMS-APRFES (S). BHZ
AR TRAE /LI I BE (SR E DS YR WIER . R P
ARG . MR RS ThAE, JECF R e HAR MRS (CLIP).

2. BT RE (BSS)

E—EMLEEERRX D, B ETHRPL (MSC) 2H), BMS #4T
BIEMARG R &E. —BSS WALRETEE—AHE N PRIGLL R %
FRIBH AR, BSSTI 4>y ELuhdahlas (BSC). HIHWIEGHL (BTS) LLAH i
Rk 2 E R T (TRAUDY PH2RThae stk

(1) Hihizdlag (BSC): MBAHMANEEAN NN RHEER, AHLE
HRENRE LR ERABIREE, TNEED L SB3)K T KT
T [ IR BTS2 R B Bl I, 58 BN S T ¥ o

(2) HIGWREN BTS): ATATPEOBREBAETLES.

(3) SHRMMAEEIEH AT (TRAU): R AEBSCRIMSC 2 18] 18 & 4w AT
B ZIERLChAE, 1§ 13kb/s BIEE BEUR R A64kb/s BIBHR.
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4. MSCIK: —MSCHTEREMPBTA ML RBE S MK E. —MSCX AT i
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SIES y RUSIERSHEMN . AT A DR 5E -5 R B TR T %
IR s .. WMRARRBEINE LHARE—TRHA BMFAETR. 5EL
). MR LATESR S0 B — AT 5 7 skt (WA B E T A0, AR T
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