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Kaoicoviti, xkmo cmankugancs ¢ oboracmvio GSM mexunonoeuu, ecmpeuan
MHOJICECMB0 MEPMUHOE U NAPAMEmpPO8, KOMopble UMEOm Chneyupuueckoe s3HayeHue,

NPUMEHUMENBHO K MENEKOMMYHUKAYUAM. ﬂaHHaﬂ KHU2a noseojisiem OpueHmuposanibcs 6

amux mepmunax.

Iapamempvl u mepmunbl pAcnonodicenvl 8 aipasumuom nopsoxe. Muozue
onpeoeieHus Céa3aHbl ¢ coomeemcmayruumu 0okymenmamu u cmanoapmamu GSM,a
makdice ¢ pexomenoayusmu | TU. Homepa makux 0oKymenmoe nokazamvt 6 ckookax [...].

Cebinku na mepmuHbl evlOe/ieHbl KypCcueom.



26-Multiframe Cwm. 51-Multiframe

51-Multiframe TaiimcnoTsl i nepenaun nadopmaruun B GSM coGpansl B kagpbl. OnuH
TDMA xanp cocTouT u3 8-Mu TaMCIOTOB, JUTeIbHOCTRI0 0.577 MmSkaxaenii. TDMA kanpsr
coOpaHnbl B MyJIbTUKap. FiMeeTcs Ba THIIA MYJIBTHKAIPOB, OJUH cocTouT 3 26 TDMA kaapos
(26-Multiframe),a apyroii cocroutr u3 51 TDMA kazapa (51-Multiframe). M3 mynbrukaapos

coOHupaeTcs Cynepkajp, a cynepkaapbl coctapistoT runepkaap (Cm. Puc.1lu 2).
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Puc.1 TDMA/FDMA crpykrypa GSM

A-interface [GSM 04.08, 08.06, 08.08] A-unrepdeiic. Murepdeiic mexxny BSCu MSC.

A-law [G.711] A-3aKOH TpeACTaBJICHUS U KOAMPOBKHU 3BYKOBOTO CUTHaia. Mcnomb3yercs
CBOMCTBO HEJIMHEHHOCTH TIO JWHAMHUKE pPa3rOBOPHOTO cuTHamMa. B mporecce omudpoBku
3BYKOBOT'O CUTHAJIa MOKHO TMOJYYHUTh JOCTATOYHO BBHICOKOE KauecTBO Mepeaadn ¢ MPUMEHEHUEM
MEHBIIHUX MO Pa3psIHOCTH KOJOBBIX KOMOMHAIMHA. B 4acTHOCTH, MOXKHO MOJIyYUTh YMEHBILICHHE
OIIMOOK KBAHTOBAHMS 110 YPOBHIO. DTH ONIMOKK 0003HAYarOTCs, Kak AX/X, uiau dx/X. A-3aKoH u
W-3aKOH OBUIM M300pETEeHbI IS allPOKCUMAIIMN CUTHaNa (yHKIMEH HAaTYpaJbHOTO Jorapudma.
OTH 3aKOHBI cTaHaapTusupoBanbl | TU mist mepenayun 3sykoBoro curnana mo MKM kanamam.
[IpruMeHeHrne >THX 3aKOHOB 3aBUCHT OT CTpaHbl. [-3aKOH HCHOIb3yercs Toibko B CHIA wu
Snonun. B ocranbHBIX cTpaHax wHcHoJib3yercs: A-3akoH. MexayHapoassid cranmapt G.711
oTpeneNnsieT MOPSA0K MEPEeKOJAWPOBKH CHUTHAJA, €CJIM HUCHOJb3YIOTCS JIMHUU CBSI3U MEXIY
CTpaHaMH, UCTOJIb3YIOIIMMH Pa3HbIe 3aKOHbI KOJAUPOBKHU.

Ha pucynkax 3a, 30 u 4 moka3aHbl MPUHIMIBI KOJUPOBAHHUS 3BYKOBOTO CHTHAJA IO STHUM
3akoHaM U cxema KM koneka. IlepBbiil mar B KOOUPOBKE — 3TO AMCKPETHU3AlMs CUTHAJA C

gactoroil 8 kl'm. 3areM IHCKpeThl KOAMPYIOTCS 8-OMTOBBIMH JBOMYHBIM KOMOHMHALIMSMH,
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KoTopble 3aTeM rnepenatorcs no MKM kanamam co ckopocThio 64 kmobuta B cekyHay. [lepBolit
OWT KOJa TOBOPUT O MOJIAPHOCTH CUTHANIA, TOCHeAyrone 3 OuTa OMpeAelsioT CETMEHTHI,

MOCJICAYIOIIUC OHUTBI OMpCaACIAOT 3HAYCHHUE B IIPEACITIaX CCTMCHTA.
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Puc. 4 KM xonek

A3, A5/X, A8 [GSM 03.20] HaszBanust Tpex anropurMoB, HCMoNb3yeMbix B GSM st
ayreHTU(UKaIMM W MWU(GPOBaHUSA. OTH aNTOPUTMBI OOECIIEUMBAIOT BBICOKUH YpPOBEHB
3alIMIIEHHOCTH HHQpOPMAIMK, KOTOpas Imepenaercs Mo paauouHTepdeiicy. HasHaueHue
AJITOPUTMOB TIPEICTaBIeHO B Tadymie 1.

Tabauya 1

Anroputm dopmyna MosicHeHue

C nomowbto anroputma A3, uHauBMAayanbHoro krnoda Ki un
A3 SRES =1 (A3, Ki, RAND) | cnyuaiiHoro uucna RAND BbluucnsieTcss pesynbtar SRES,

ncnonb3yemblii Ans ayTeHTUMKaLUN.

Mo anroputmy A5/X, kniody wmdgpoBaHua Kc n Homepy kagpa

Ab5/X CS =1 (A5/X, Kc, FN) FN npoussoautcs KoaupoBaHue WH(OPMALMOHHON navku 6uT
CS.
. Anroputm A8, nHavMBuayanbHbI Kntod Ki M cnydaiHoe 4mcno
A8 Kc = f (A8, Ki, RAND) P A y

RAND ucnonb3yoTcs Ana nonyyeHus knoya wudposaHusa Kc.

3uak X B amroputMe AS/X o3Hayaer, 4TO MMeeTCs HECKOJIbKO anroputMoB AD5. Cerh u
MOOWJIbHASI CTAHIIMS OINPEIEIISIOT TOT AITOPUTM, KOTOPBIA OyIeT UCIOIb30BaThCsl. MOOMIbHOM
CTaHLUU HEeoOs3aTeIbHO “3HATh” BCE AITOPUTMBI, CTPOTO TOBOPS, OHA “3HAET’ TOJBKO OJUH —
A5, xotopsrii BctpoeH B camy MS, Ho He B SIM. Cranmapr GSM omnpenenwsi aaropuTMBbI
A5/1...A5/7, xoTOpbIE pa3IUYalOTCs CTOMKOCTHIO Imdpa. MS ucmonb3yer HHPOPMAIIHOHHBIH
aNeMeHT, T.H. “Classmark”,uro0sl mpu coearHeHHH HH(GOPMHPOBATH CETh O TOM, KaKOW THI

ITOPUTMA TOICPKUBACTCS MOOMILHOM CTaHITUEH.

Abis interface [GSM 04.08, 08.58] Wurepdeiic Abis, ucmonsdyemsrii mexay BTS u
BSC.



Access Class Craamapt GSM onpenensier 16 paznuyHbBIX KaTeropuii abOHEHTOB. DTOT
napaMeTp HaxoAauTcs Ha SIM u Mo3BoJsSeT onepaTopy CETH pa3TpaHUYMBATH JTOCTYI a0OHEHTOB
10 ATUM KaTeropusiM. TUIMMYHAS CUTyalus — 3TO OTJAJKa CETH TEXHHUYECKUMHU CIICIUATUCTAMH,
KOTJa JOCTYI PSIOBBIX a0OHEHTOB HYXKHO 3allPETUTh WIH HEOOXOJUMOCTh OOECIICUCHUS
JOCTyMa cHenciayx0aM. 3akpbiTHE JOCTyNa B CETh ONPEACICHHBIM KaTeropHusM aOOHEHTOB
MO3BOJISIET TAKXKE YMEHBIIIUTH U3IUIITHIO HArPy3Ky Ha COTHI.

BTS nepenaer pa3pemienue 10CTyma pa3inyHbIM KaTeTOPUsSIM a0OHEHTOB B ITapaMeTpax JAOCTYIIa
RACH, koropsle mepenaroTcs B CHCTEMHBIX COOOIICHHSIX MO ITMPOKOBEIIATEILHOMY KaHATy
BCCH. MScpaBuuBaeT npuHSTHIEC TapaMETPHI C TEMH, KOTOPBIE 3anmucanbl Ha ee SIM.
Kareropun abonentoB Hymepyrorcs oT 0 1o 15 (cM. tabn.2). [Ipu stom, “psgoBbie” aOOHEHTHI
pacnpenenstorest mo kareropusiMm ot O g0 9 B ciyyailHOM mopsiake, WM, Hampumep, Mo
nocinenuen muppe IMSI. Octanpabie Kateropun aOoHEHTOB Hymepytotes ¢ 11 mo 15. 3amerum,
YTO Kareropus a0OHEHTA HE SIBIISIETCS TOKa3aTeeM ero nmpuopurera. JIro0ol KaTeropun MO>KHO

1100 MPeoCTaBUTh TOCTYII, TNOO HET.

Ta6ruya 2
Access Class Fpynna nonb3oBartenemn
15 MepcoHan obcnyxuBaHusa cetn
14 CnacaTtenbHble Cryo0bl
13 TexHnyeckune cnyxobl
12 Cneucnyxobl
11 OnpegensieTcsa onepaTopom ceTu
10 He ncnonbayetca
0...9 “PapnoBble” abOHEHTHI
Access delay cuHoHMM Timing Advanceé’4)
ACCH [GSM 05.01, 05.02] Associated Control Channel O§oOmiennsiii  kaHanx

ynpasieHus). OnpenensoTcs JBa THIMA TakuxX KaHainoB. memieHHbid (Slow - SACCH) u
osictpeiii (fast - FACCH). Kananst ACCH “BctpamBarorcs” B kananbl Tpaduka TCH wmm

ka"asbl SDCCH s nepenayuu ciryxeOHOM WM CUTHAITBHOW HH(POPMAIIHH.

Adjacent Cells cm. Neighbour Cells

AE [GSM 09.02, X200-X.209]  Tepmun “application entity” (AE)ucmons3yercst B Mojaenu
OSl Ha ypoBHe npusioxenuii (7-4 ypoBeHb). Pa3aruHbie MPOTOKOJBI B3aUMOJICHCTBUS CETEBBIX

anemeHToB (HLR, VLR u EIR) 3T0 npumMeps! opranu3zanuu npuioxenuii AE.

6



AGCH [GSM 05.01, 05.02] Kanan mnpemocraBinenuss gocryma. OTHOCHTCS K TPYIIIE
0000mennbix kaHanoB ynpasieaus CCCH. Kanan AGCH nepenaercss TOJIbKO B HarpaBlIeHUH
“Ban3” — downlink B8 BCCH mnepenatuunke, o0srqao B Taitmcnore 0. Yepes kanan AGCH
nepemaercs komanga IMM_ASS (IMMediate ASSign)o Ha3HadeHHH MOOHWIIBHOM CTaHIMH
kaHala SDCCH. B 3aBucumoctu ot koHdurypamuu kanamoB, AGCH ucnonb3yercs Bmecte ¢

kaHanoMm neimkuara PCH u kananamu SDCCH. CkopocTs mepefaud NaHHBIX 4Yepe3 KaHall

AGCH pasna 782bps.

Air-Interface [GSM 04.XX, GSM 05.XX] Untepdeiic mexay MS u BTS. Ero apyroe

Ha3zBanue — Umuntepdetic.

AIS [G.703] Alarm Indication SignalCurnan unaukaiuu anapma. [lepegaeTcst CHCTEMON MpH
HEHCIIPAaBHOCTH COCAMHEHUS TIepBOTO ypoBHs. Hanpumep, ecnu curnan ot BTS nmpoxoaut uepes
HEKYI0 CHCTeMY Tepenaud, mpexae dyeM nomacte B BSC, u mosBumuces mpobiemsl ¢ JIMHUEH

CBSI3U Ha OJIHOM U3 y4acTKoB, TO Ha BTS nepenaercs curnan AlS (cMm. puc.5).

@)

BSC
X |-

Puc.5 Ucnonp3oBanue curnana AlS

<] AlS —w < A5 —. BTS

AoC/A0CI/AOCC  Tpu TepmuHA, KOTOpBIE OTHOCATCS K croco0y TapuuKaiuu
JOMOMHUTEIRHBIX yeayr (Supplementary Service - SS). Advice of ChargeQAe sto obmiee
nassanue. Advice of Charge Indication (AoCH Advice of Charge Charging (AoC()a3uwuiia

MCKAY 3TUMHU NOHATUAMU — YPOBHU TOUHOCTH.

APDU Cwm. PDU.

Application context name [GSM 09.02, X.208, X.209] UnenTudukarop, HCIOIb3YeMbIi B
TCAP (transaction capabilities application partGAP), koTopblii moKka3bIBaeT, KAKOH MPOTOKOI
UCHONBb3yeT mpwiokeHne. CocTaBiaseT HeoOs3aTelbHbI  MH(POPMAIIMOHHBIM  AJIEMEHT
nuanoroBoit vactu TCAP coobmienuss. B GSM-MAP mnokaspiBaeT, Kakoe MPUIIOKCHHE

ucnone3yetcs s BeinonHneHus MAP guanora 8 HLR, VLR, MSCunu EIR.

Application entity Cwm. AE



ARFCN [GSM 05.01] Absolute Radio Frequency Channel Numb&gnentudukarop
panumouacToTHOro Kkanana, ucnonsdyemoro B GSM. Ilo ARFCN wumeercss BO3MOXHOCTb

OTIPENICIIUTh YaCTOTy KaHaya B o0eux HampasieHusx nepeaayn (Uplink u downlink).

ASE [GSM 09.02, X.200-X.209] Application Service Element.OagHomnons30BaTenbCKHi
npotokos ypoBHs 6 OSI|. Hanpumep, yposens MAP, koTopslii pacronaraercst Ha 7-M ypOBHE

OSlI, sBnsiercst ASE TCAP,a wactu crpykrypst MAP (#anpumep, HLR, VLR) otHocsTcs k AE.

ASN.1[Q.771, Q.772, Q.773, X.208, X.209] Abstract Syntax Notation number 1
CTaHJApTU30BaHHOE 3HAUCHHE [T ONMMCAHUS Oolepanuil Haa uHTepdericaMu 1 UX mapameTpamH.
ITU crannaptusupyet 3to noustue B pekomeHganusax X.208, X.209,koropsie 6a3upyrorcs Ha
mozaernu OSI (X.200-X.207).

Nurtepdeticet MAP GSMonpeaenstores ¢ ucnosnpzoanneM ASN. 1.

Baxueiimas gacte ASN.1 —3T0 ompenerneHue Kak COOTHOCATCS MapaMeTpbl W 3HAUCHHS B
3aBHCUMOCTH OT MX KaTETOPHH M THIIOB NMPUIIOKEHUU. MIeHTu(UKaTopsl mapaMeTpoB HOCST
nasBanue ToroB (TAG). Tabawma 3 mokasbiBaeT, Kak KOAMPYIOTCSA Pa3IMYHbBIC [MapaMeTphl,
kotopele ompeneneHsl B X.208. butel, koTophie ompeneneHbl, Kak X, 3aBUCAT OT THIIA

IIPUIIOKEHUS.

ATT Cwm. IMSI attach, IMSI detach; BCCH_INFO SYS_INFO 1-4.

AuC [GSM 03.02, 03.20] Authentication Center — uentp ayreHTUpHuKanuu. Yactb

noacucrembl NSSu ¢pusnyeckn gacts HLR.

Authentication [GSM 03.20] Omnepanust, KOTOopas  IO3BOJSET  HMACHTU(DUIUPOBATH
a0OHEHTa C IMENbI0 MPENOTBPAICHUS HECAHKIMOHUPOBAHHOTO JmocTtyma kK ceTtu. [locie
MOJIYYCHHA 3aIllpoca Ha AOCTYIl K CCTU OT aGOHeHTa, CCTh IIOCHLIIACT Ha MOGI/I.HBHyIO CTaHIINIO
cinyyaitnoe unciio RAND. Tlocnme mpoBeneHHsT HEKOTOPHIX BhIUMCIEHUN pesynbTaT SRES, o

KOTOPOMY IPUHHUMAETCS peUIeHHe O MPeJOCTaBICHUH JOCTYTA.

B-Interface [GSM 09.02] HUutepdeiic mexxny MSCu VLR. IMocie pazpaborku GSM Phase 2,
9TOT MHTepeiC y)Ke HE OTHOCHTCS K TPYIIE BHEIIHUX U K HEMY HE TMPHUBOIMTCS JCTATBHBIX

ONMCAaHUH.



Tabauya 3.

Encoding Parameter Type
7 b 5 q 3 2 1 0 Bit

A A 0 0 0 0 0 1 Boolean

A X 0 0 0 0 1 0 Integer

X X X 0 0 0 1 1 Bitstring

A b kS 0 0 1 0 1 Octetsting

X L X 0 0 1 0 1 Mull

X X X 0 0 1 1 0 Object identifier
A A X 0 0 1 1 1 Object descriptor
*, X LS 0 1 I 0 0 External

X L X 0 1 0 0 1 Real

A A LS 0 1 0 1 0 Enumerated

E E LS 1 0 0 0 0 sequences/sequence of
X K X 1 0 0 0 1 Set/sat of

A A ES 1 0 0 1 0 Character string
A K X 1 0 0 1 1 Character string
E E LS 1 0 1 0 0 Character string
X X X 1 0 1 0 1 Character string
A A ES 1 0 1 1 0 Character string
A K X 1 1 0 0 1 Character string
E E LS 1 1 0 1 0 Character string
X X X 1 1 0 1 1 Character string
X X X 1 0 1 1 1 Time

X X X 1 1 0 0 0 Time

BAIC, BAOC, BIC Roam, BOIC, BOICexHC J[lomonuutensHbie cepBuchl (Supplementary
services - SS)}oTopbie OrpaHUYNBAIOT HEKOTOPHIC BUJIbI 3BOHKOB. 3aIllpeT BXO/SIIUX 3BOHKOB
(Barring of All Incoming Calls - BAIC)3amnper ucxomsmux 3BoHkoB (Barring of All Outgoing
Calls - BAOC), 3amper Bxonsmux 3BoHKOB B poymuHre (BIC Roam),3amper ucxomsmmx
MeKIyHapoaHbIX 3BoHKOB (Barring of Outgoing International Calls -BOIGamper ucxoasimux

MEXIYHAPOJAHBIX 3BOHKOB, KPOME T€X, KOTOPHIC BBINMOJHSAIOTCS B “JIOMAIIHIO” CTpaHy

(BOICexHC).Cwm. SS.

Bbis [GSM 04.06] ®dopmat kampa, KOTOphIi Hcroab3yercss B Air-untepdeiice mms LAPDmM
nportokoia. B atom kagpe nepenarorcs BCCH, PCHu AGCH. Otiuure ot o0braHOTO hopmara

LAPDmM kazapa B Tom, uto B BbiS He ucnonb3yercs aapecaiius ¥ KOHTPOJIbHBIC TTOJIS.



BCC [GSM 03.03] Base Station Color CodelleroBoii” koa 0a30BOi CTaHIUH.
TpexOutoBass kKomMOWHalMs, sBIAOMIAscs dacThio mnapamerpa BSIC. Hcnonesyercs mis
paszaencHus oOydaronux mocienoBarenbHoctell (training sequence codes TSCspu stom

obecrieunBaeTcs paznuuus Mexay BTS, paboTtarommmu Ha 0JHOM YacToTe.

BCCH [GSM 04.08, 05.01, 05.02] Broadcast Common Control Channélldsx” BTS.
IupokoBemaTeabHbIN KaHall, KOTOPBIH COAEPKUT HHPOPMAILIHIO O ceTH U coTe. B xaxmoit BTS
Bcerna umeercs oaquH BCCH kanam, kotopseiii damie Bcero pacmosaraetcss B Taitmciore O

nepBoro nepeaaranka. Ckopocts nepeaaun nnpopmanuu yepe3 BCCH kanan pasua 782bps.

BCCH /SYS_INFO 1-4 [GSM04.08] CooOuieHusi, KOTOpble IEpPEeNaOTCs depe3 KaHal
BCCH anst Toro, 9ro06s1 MOOWMIIBHAS CTAHIIMS TMOMy4YniIa HHGOPMAIHIO O ceTu U cote. Meercs
HECKOJIBKO THIIOB TaKUX COOOIIeHNH (CHCTEMHBIX coobrenuii). Tumbl 1 — 40yayT pacCMOTPEHBI
nojpoOHee.

BTS ucnonszyer SYS_INFO 1-4ans mepenaun JaHHBIX, KOTOpbIE MPUHUMAIOTCS KaxXIOH
MOOWJIPHOW CTaHIIMEH, HaXOAIICHCS B 30HE PaJMOBUIMMOCTH COTHI. B HUX mepemaercs BCs
uH(popMaIus 0 CoTe, COCENHHMX COTaX, paJAHo4yacToTax, mapamerpax gocryna u T.a1. BSC
dopmupyer 3Ty uHPOpMALMIO WHAMBUAYyanbHO uid Kaxnaoi BTS. Jlns mpumepa, Hipke
MPHUBOJISATCS. TPACCUPOBKHU ATUX COOOIICHUI JIJISl OJJHOTO M3 OmepaTopoB u3 Azuu. OTMETUM, YTO
€CJTM KOJIMYECTBO YaCTOT, KOTOPOE MCIIONIB3YET CeTh, O0MbINoe, HanmpuMep, 1t quanazona 1800
win 190MI1, TO WCMONB3YIOTCA AOMOJTHUTENBHBIE CHUCTEMHBIE COOOIIEHHUS, HAIpHUMED,
SYS_INFO 2bist SYS_INFO 2terIlpumeps! Hike nmokaseiBatoT, uto SYS_INFO 4mnosropsier
yKe nepenanubie coodmenus. Jpyras nadopmanus 31ech epeacTcst TUIIb B TOM Cllydae, ecliv

ucnone3yetcst Cell Broadcasting (CB).

BCCH / SYS_INFO 5u 6 [GSM 04.08] B coo6menusix BCCH/SYS_INFO 1-4nepenaetcs
uH(pOpMaIys s MOOMIIBHBIX CTaHIUH, KOTOPBIE HAXOAATCS B HeakTHBHOM pexume (idle mode).
B SYS_INFO 5wu 6 nepenmaercs urbpopmamms mais MS, kKoTopble HaXOIsITCS B PEKUME
pasroBopa (#a kanamax SDCCHumm TCH). Taxke kak u coobmierust 1-4, coodmieare 5 MokeT

ObITh paciupeHo 10 Sbisu 5Ster.

BCCH/SYS INFO 7u 8 Cnenuanbable cucteMuble cooOmenus it DCS1800 u
PCS19000u#u nepenaroTcs B Tornyeckux kanamax copmectHo ¢ BCCH/SYS_INFO 4.
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GSM 08.58 Rev 3.5.0 (RSL) BCCH INFOrmation (B CINF)

------- 0 Transparency bit Not transparent to BTS
0000110- Message Group Common Channel Managemen t messages
00010001 Message Type 17
Channel Number
00000001 IE Name Channel Number
----- 000 time slot number 0
10000--- channel BCCH
System Info Type
00011110 IE Name System Info Type
----0001 SYS Info Type SYSTEM INFORMATION 1
0000---- Spare
L3 Information
00001011 IE Name L3 Information
00000000 Spare
00010101 LLSDU Length 21
Frkkkkkk DTAP LLSDU 06 19 00 10 00 00 00 00 00 00 00 00
00 00 00 00 00 00 9D 00 00
DTAP 6 SYSINF 1
RR Message System Information Message
DTAP GSM 04.08 Rev 3.11.0 (DTAP) System Infor mation Type 1 (SYSINF1)
----0110 Protocol Discriminator radio resources m anagement msg
-000---- Transaction ID value Tl value 0
0------- Transaction ID flag message sent from o rig Tl
-0011001 Message Type 0x19
0------- Extension bit
Cell Channel Description
----0000 CA ARFCN 124- 121 0
--00---- Spare
00------ Cell allocation Band number 0
00010000 CA ARFCN 120 -113 16
00000000 CA ARFCN 112 — 105 0
00000000 CA ARFCN 104 - 097 0
00000000 CA ARFCN 096 — 089 0
00000000 CA ARFCN 088 — 081 0
00000000 CA ARFCN 080 — 073 0
00000000 CA ARFCN 072 — 065 0
00000000 CA ARFCN 064 — 057 0
00000000 CA ARFCN 056 — 049 0
00000000 CA ARFCN 048 — 041 0
00000000 CA ARFCN 040 - 033 0
00000000 CA ARFCN 032 - 025 0
00000000 CA ARFCN 024 - 017 0
00000000 CA ARFCN 016 — 009 0
00000000 CA ARFCN 008 — 001 0
RACH control parameters
------- 1 Call Reestablishment not allowed in the cell

------ 0- Cell Barred for Access not barred
--0111-- TX-integer (Slots used)[10]
10------ Maximum retransmissions Max [4]
------- 0 Access Control Class 8 not barred
------ 0- Access Control Class 9 not barred
----- 0-- Emergency Call allowed to all MS'’s
----0--- Access Control Class 11 not barred
---0---- Access Control Class 12 not barred
--0----- Access Control Class 13 not barred
-0------ Access Control Class 14 not barred
0------- Access Control Class 15 not barred
------- 0 Access Control Class 0 not barred
------ 0- Access Control Class 1 not barred
----- 0-- Access Control Class 2 not barred
----0--- Access Control Class 3 not barred
---0---- Access Control Class 4 not barred
--0----- Access Control Class 5 not barred
-0------ Access Control Class 6 not barred
0------- Access Control Class 7 not barred

Puc.6 ITpumep BCCH SYS_INFO XooGmenus
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GSM 08.58 Rev 3.5.0 (RSL) BCCH INFOrmation (B CINF)

------- 0 Transparency bit
0000110- Message Group
00010001 Message Type
Channel Number
00000001 IE Name
----- 000 time slot number
10000--- channel
System Info Type
00011110 IE Name
----0010 SYS Info Type
0000---- Spare
L3 Information
00001011 IE Name
00000000 Spare
00010110 LLSDU Length
wxxkikk DTAP LLSDU

DTAP 6
RR Message
DTAP GSM 04.08 Rev 3.11.0 (DTAP)
----0110 Protocol Discriminator
-000---- Transaction ID value

0------- Transaction ID flag
-0011010 Message Type
0------- Extension bit

Neighbour Cells Description

----1011 BA ARFCN 124 - 121
---0---- BCCH alloc Seq No Ind
--0----- Spare

00------ BCCH allocation number
10111001 BA ARFCN 120 — 113
00111011 BA ARFCN 112 — 105
00110000 BA ARFCN 104 — 097
00000000 BA ARFCN 096 — 089
00000000 BA ARFCN 088 — 081
00000000 BA ARFCN 080 — 073
00000000 BA ARFCN 072 — 065
00000000 BA ARFCN 064 — 057
00000000 BA ARFCN 056 — 049
00000000 BA ARFCN 048 — 041
00000000 BA ARFCN 040 — 033
00000000 BA ARFCN 032 — 025
00000000 BA ARFCN 024 — 017
00000000 BA ARFCN 016 — 009
00000000 BA ARFCN 008 — 001

PLMN permitted

1---eee- NCC 7

RACH control parameters
------- 1 Call Reestablishment
—————— 0- Cell Barred for Access
--0111-- TX-integer (Slots used)

10------ Maximum retransmissions

------- 0 Access Control Class 8
—————— 0- Access Control Class 9
————— 0-- Emergency Call

----0--- Access Control Class 11
---0---- Access Control Class 12
--0----- Access Control Class 13
-0------ Access Control Class 14
0------- Access Control Class 15
------- 0 Access Control Class 0
—————— 0- Access Control Class 1
————— 0-- Access Control Class 2
----0--- Access Control Class 3
---0---- Access Control Class 4
--0----- Access Control Class 5
-0------ Access Control Class 6
0------- Access Control Class 7

Not transparent to BTS

Common Channel Managemen t messages

17
Channel Number
BCCH

System Info Type

SYSTEM INFORMATION 2

L3 Information

22

06 1A 0B 39 30 00 00 00 00 00 00 00
00 00 00 00 00 00 80 9D 00 00

SYSINF 2

System Information Message

System Infor
radio resources m
Tl value 0

message sent from o
Ox1A

11
0

Band number 0
185
59
48

[eNololooNoNoloNoloNeNe]

not permitted
not permitted
not permitted
not permitted
not permitted
not permitted
not permitted
permitted

not allowed in the
not barred

[10]

Max [4]
not barred
not barred
allowed to all MS's

not barred

not barred

not barred

not barred

not barred

not barred

not barred

not barred

not barred

not barred

not barred

not barred

not barred

mation Type 2 (SYSINF2)
anagement msg

rig Tl

cell

Puc.7 Ilpumep BCCH SYS_INFO Zoo06menus
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GSM 08.58 Rev 3.5.0 (RSL) BCCH INFOrmation (B

------- 0 Transparency bit
0000110- Message Group
00010001 Message Type
Channel Number
00000001 IE Name
----- 000 time slot number
10000--- channel
System Info Type
00011110 IE Name
----0011 SYS Info Type
0000---- Spare
L3 Information
00001011 IE Name
00000000 Spare
00010010 LLSDU Length
wxxkikk DTAP LLSDU

DTAP 6
RR Message
DTAP GSM 04.08 Rev 3.11.0 (DTAP)
----0110 Protocol Discriminator
-000---- Transaction ID value
0------- Transaction ID flag
-0011011 Message Type
0------- Extension bit
Cell Identity
*hkkkhkk CI |nf0
Location Area identification
Frxxkkkk MCC number
1111---- Filler
----0000 MNC digit 1
0010---- MNC digit 2
dkkkkkkk LAC
Control Channel Description
----- 001 CCCH-CONF
--010--- BS_AG_BLKS_RES
-1 ATT

----- 100 BS_PA_MFRMS
00000--- Spare
01111000 T3212 Timeout value
Cell options
----0101 Radio Link Timeout
--10---- DTX indicator
-1------ Power control indicator
0------- Spare
Cell Selection parameters

---00101 MS_TXPWR_MAX_CCH
011----- CELL_RESELECT_HYSTERESIS

--001000 RXLEV_ACCESS_MIN
00------ Spare

RACH control parameters
——————— 1 Call Reestablishment
—————— 0- Cell Barred for Access
--0111-- TX-integer (Slots used)
10------ Maximum retransmissions
——————— 0 Access Control Class 8
—————— 0- Access Control Class 9
----- 0-- Emergency Call
----0--- Access Control Class 11
---0---- Access Control Class 12
--0----- Access Control Class 13
-0------ Access Control Class 14
0------- Access Control Class 15
——————— 0 Access Control Class 0
—————— 0- Access Control Class 1
----- 0-- Access Control Class 2
----0--- Access Control Class 3
---0---- Access Control Class 4
--0----- Access Control Class 5
-0------ Access Control Class 6
0------- Access Control Class 7

CINF)

Not transparent to BTS
Common Channel Managemen
17

Channel Number
BCCH

System Info Type
SYSTEM INFORMATION 3

L3 Information

18
06 1B 27 30 14 F3 20 4E 21
65 65 08 9D 00 00
SYSINF 3
System Information Message
System Infor
radio resources m
Tl value 0
message sent from o
0x1B

rig Tl

10032
413

0
2
20001

1 BPCH comb. with SDCCHs
2
Attach-detach allowed

6 MF period transmission
120

24
MSs shall not use disc.
PWRControl is se t

Pn-10dB
6 dB RXLEV
-103dBm to —102dBm

not allowed in the cell
not barred
[10]

Max [4]
not barred
not barred

allowed to all MS’s
not barred
not barred
not barred
not barred
not barred
not barred
not barred
not barred
not barred
not barred
not barred
not barred
not barred

Puc.8 ITpumep BCCH SYS_INFO 2oolbmenus
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mation Type 3 (SYSINF3)
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trans.



GSM 08.58 Rev 3.5.0 (RSL) BCCH INFOrmation (BCINF)

------- 0 Transparency bit Not transparent to BTS
0000110- Message Group Common Channel Managemen t messages
00010001 Message Type 17
Channel Number
00000001 IE Name Channel Number
----- 000 time slot number 0
10000--- channel BCCH
System Info Type
00011110 IE Name System Info Type
----0100 SYS Info Type SYSTEM INFORMATION 4
0000---- Spare
L3 Information
00001011 IE Name L3 Information
00000000 Spare
00001100 LLSDU Length 12
Frkkkkkk DTAP LLSDU 06 1C 14 F3 20 4E 21 65 08 9D 00 00
DTAP 6 SYSINF 4
RR Message System Information Message
DTAP GSM 04.08 Rev 3.11.0 (DTAP) System Infor mation Type 1 (SYSINF1)
----0110 Protocol Discriminator radio resources m anagement msg
-000---- Transaction ID value Tl value 0
0------- Transaction ID flag message sent from o rig Tl
-0011001 Message Type 0x1C
0------- Extension bit
Location Area identification
wrkkkkik MCC number 413
1111---- Filler
----0000 MNC digit 1 0
0010---- MNC digit 2 2
*kkkkkkk LAC 20001
Cell Selection parameters
---00101 MS_TXPWR_MAX_CCH Pn-10dB
011----- CELL_RESELECT_HYSTERESIS 6 dB RXLEV
--001000 RXLEV_ACCESS_MIN -103dBm to —102dBm
00------ Spare
RACH control parameters
------- 1 Call Reestablishment not allowed in the cell

------ 0- Cell Barred for Access not barred
--0111-- TX-integer (Slots used)[10]
10------ Maximum retransmissions Max [4]
------- 0 Access Control Class 8 not barred
------ 0- Access Control Class 9 not barred
----- 0-- Emergency Call allowed to all MS'’s
----0--- Access Control Class 11 not barred
---0---- Access Control Class 12 not barred
--0----- Access Control Class 13 not barred
-0------ Access Control Class 14 not barred
0------- Access Control Class 15 not barred
------- 0 Access Control Class 0 not barred
------ 0- Access Control Class 1 not barred
----- 0-- Access Control Class 2 not barred
----0--- Access Control Class 3 not barred
---0---- Access Control Class 4 not barred
--0----- Access Control Class 5 not barred
-0------ Access Control Class 6 not barred
0------- Access Control Class 7 not barred

Puc.9 ITpumep BCCH SYS_INFO 4o0006mmenus

BCD Binary coded decimal.Meron KOIMPOBKH HECATUYHBIX LGP YETHIPHMS
nBOMYHbIME Outamu. Eciu gecstuuHoe ymcimo Oonbine, dem 9, Kaxknas mudpa KOAUPYETCs

otaenbHo, Hanpumep, 7 Hec= “0111 1001bin.

14



Bearer Service [GSM 02.01, 02.02] B Ttabmuie 4 mepeduciieHbl pa3IMyYHBIC TEICKOM-
MYHUKAIlMOHHBIE CEPBUCHI, KOTOpBIE ocymiecTBIsIoTca yepe3 GSM texnonoruu. OTMeTuM, 4TO
9TU CCPBUCHBIC YCIIYI'U O6eCHe‘II/IBaIOTC5I C NPUMCHCHUCM JONOJHUTCIBHOI'O O60py,Z[OBaHI/I5[,

KOTOPOEC COCAUHACTCA C MOOMJILHBIMU arrmaparamMu.

Tabnuya 4
Bearer Service Remarks
Mo. Mamea
21 Azynchron/300 baud

22 Asynchran/1200 baud

23 Asynchron/1200 baud/75 baud  Cnly for mobile originating call. 1200 Baud for downlink
and 75 bawd for uplink.

24 Asynchron/2400 baud

25 Asynchran/4800 baud

Z6 Asynchran/3600 baud

31 synchran,/1200 baud

32 synchran,/2400 baud

33 Synchron/4800 baud

a4 Synchron/9600 baud |

by Asynchron over PAD 300 baud  Only mobile originating call.
42 Asynchron over PAD 1200 baud  Only mobile ariginating call.

43 Asynchron over PAD 1200 baud  Only mobile originating call. 1200 baud ondownlink and
{75 baud 75 baud an uplink.

44 Asynchron over PAD/2400baud  Only mobile originating call.
45 Asynchron over PAD/4800 baud  Only mobile originating call.
46 Asynchron over PAD/3600 baud  Only mobile originating call.

51 Synchron/packet access/2400  Only mobile originating call.
baud
52 Synchron/packet access/4B00  Only mobile originating call.
baud
53 Synchron/packet access/9600  Only mobile originating call.
baud
B1 speech and data This allowws to switch back and forth between speech
and data. During the data phase bearer services 21-26
are used.
81 speech followed by data After the swatch to data transmission, it is not possible

to switch back to speech. Bearer services 21-26 are
used during the data phase.

BER Bit error rate -ypoBeHb OMIKOOK, KOTOPbIE BOSHUKAIOT MPH TepeIade CUrHaja 1mo

pamuounnTepdeiicy. Onpenensiercs 3HaueHneM napamerpa RXQUAL.

15



BERT Bit error rate testlIponecc u3mepeHwuii ypoBHS OIIHOOK.

BFI [GSM 05.05, 06.31, 08.60] Bad frame indicatorIlapamerp, koTOpbIii mepemacTcs B
TRAU (TCSM) 6510kx. OH moKa3bIBaeT, COAEPIKUTCS U B OJI0Ke nHbOpMAIMK JaHHbIE TpaduKa
(BFI=0) wmu mer (BFI=1). Hanpumep, mms FACCH xaapos, BFlI = 1, mockonbky Tam

COJICPKUTCS CUTHAJIbHAS MH(OpMAIus

BIB [Q.700-Q.704] Backward Indicator Bitlicionb3yeTcst 1ist onpeaeneHus: OnmboK

B coobmenusax curHammszanuu OKC7. Kpome BIB, ucnonp3yrorces naaukatopst BSN, FSNu FIB.

Bm channel [GSM 04.03] Bropoe Ha3BaHHE MOTHOCKOPOCTHOTO TpahMKOBOro KaHaia. B Hem

nepeaaeTcs rojocoBast nHGOpPMAIIHs co CKOpocThio nepeaaun 13Kbps.

BS Bearer Service

BS _AG_BLKS_ RES [GSM 05.02] [Tapamerp, Koropeiii mnepemaercs B BCCH
SYS_INFO 3coobmennu. Umeer nnuny 3 6uTa, cienoBaTeabHO, MOKET ObITh paBeH oT O 1o 7.
DOTOT mapaMeTp TOKa3blBaeT BCEM MOOWIBHBIM CTAHIUSAM, HAXOIAIIMMCS B 30HE
paguoBugumoctu BTS, ckonbko 6mokoB CCCH B 51w mynbTHKagpe 3ape3epBUPOBAHO IO
AGCH «kananpl. Ilpum »stoM kommdectBo kaHaioB PCH cooTtBercTByromuM 00pa3zom

ymenbiaercs. Cm. puc.10.

—- AGCH
- AGCH
ES_AG BLKS RES=S5reserves
— > AGLH the first 5 CCCH blacks
for accass grant channals.
The 8 CCCH blocks — AGCH
af a non-combined &
BCCH-TS 0 configuration.  |——yw AGCH
—- FCH
) The remainder 3 CCCH blocks
» PCH are available for paging channels.,
—- FCH

Puc.103nauenue napamerpa BS_AG_BLKS_RES

16



BS PA MFRMS [GSM 05.02] Bce MOOWIbHBIC CTAHIMH TPYIIUAPYIOTCS B TPYIIIEI
neipkuHra Ha ocHoBaHuM mocieaHed mudpsl IMSI. Kaxnas moOwibHas cTaHuus ciymiaer
KaHaJ NEHIKUHTa B CBOEH IpyIIIIE, OJIMH pa3 B ONPEJEICHHOE KOIMUECTBO S1-MynbTHKaapoB. B
nepepbiBax MS maxomutcs B pexume sHeprocOepekenus (pexxum DRX — discontinuous
reception).

[Mapamerp BS_PA_MFRMS 3anumaer 3 OuTa M TOKa3bIBaeT, CKOJIBKO MYIBTHUKAIPOB
HEOOXOUMO TPOMYCTUTh TIOCTEe TMpHeMa ‘CBOEr0” KaHala TMEWHKUHra, T.€. KaK YacTo
MOBTOpSIETCS M pKkuHToBas rpymnma. Cm. puc.11.

BS_PA_MFRMS =2

| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
' ' | | | |
: E1 Multiframe : : 51 Multiframe : : 51 Multiframe :
' ' [ | | [
| | | |
| | | |
| | | |
| | | |

| |
: E1 Multiframe :
| |
o I i
Paging I Faging I I Paging I Paging
channel : channel : : channel : channel
| | | |
""" B r———"-" B
| | | |
L ' L] '

Puc.11 Ha3nauenue napamerpa BS_PA MFRMS

BS_CC_CHANS [GSM 05.02] [lapametp, moka3biBaromuii ckoyibko Taiimcioros BCCH
KaHaja OTBEACHO moja o00o0mennbie kaHamsl ympasienuss (CCCH). Dror mapamerp He

nepemaercs, Ho Berancisercs u3 napamerpa CCCH_CONF.
BS CCCH_SDCCH_COMB [GSM 05.02] [TapameTp, KOTOPBINA MOKA3BIBAET pa3ACsaeT
mu kaHast SDCCHu CCCHoauH TaitMcnoT. DTOT mapameTp He TepenaeTcs, HO BBIYUCISETCS U3

napamerpa CCCH_CONF.

BSC [GSM 03.02] Kontposiep 6a30BbIX CTaHIIUA.
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BSIC [GSM 03.03] Base station identity cod&lapamerp BTS, KkoTOpsIii MOKa3bIBaeT
€C TNPUHAMICKHOCTb K OHpeHeHeHHOﬁ CCTU W LIBCTOBOMY KOIY. HCHOJ’IB?)YGTCH JJISL
PEIOTBPAICHHS JOCTyIa MOOUIBHOM cTaHIMH K AByM BTS, ecnu ucnons3yercs ogHa yacTora.
Takast cuTyanMs MOKET BO3HHUKHYTh, HAmpuMmep, TMPH aHOMAILHOM pPACIpOCTPAHEHHH

PaIuoOBOJIH HA 3HAYUTENbHBIE paccTosiHusg. Cm. puc. 12.

t— 3Lt —we— 3 bit —w

MEC BCC

Puc.12 Ctpykrypa BSIC

BSN [Q.700-Q.704] Backward sequence numberllapamerp miuHOW 7  Owur,
UCTIONBb3YeMBI Al oTBeTa Ha MOChUIKY coobmenuss MSU B curnammzammmu OKC7. 3Oto

napaMeTp rOBOPUT O TOM, YTO COOOIIEHHE MPUHATO MPABHIIBHO.

BSS [GSM 03.02] Base Station Subsystemescucrema 6a30Bbix craniuii. CocTOUT
u3 0a30BBIX npuemornepenammux craniuii (BTS), konTpomiepa 6a3oBbix crannuii (BSC) u

6s10Ka TpaHcKoaepa u npeodpasosatens ckopoct (TRAU uan TCSM).

BSSAP Cm. BSSMAP.

BSSMAP [GSM 08.06, 08.08] Base Station Subsystem Mobile Application P&kicts
npuioxenuit, koropas Bmecre ¢ DTAP (Direct Transfer Application Partjopasyer BSSAP
(Base Station Subsystem Application Pariginuus Mexay STUMH YacTIMHU CIIEAYIOIINE:

- BSSMAP otBeuaer 3a nepenady cooOuieHui, kotopbie obpabaTsiBatotcst B BSC. D10
rIIaBHBIM 00pa3oM, cooOIeHus ynpasicHus paguopecypcamu (Radio Resource - RR3,
TaK)Xe COOOIIeHUs, KOTopble oOpabatkiBatoTcs eme u B MSC, Hanpumep, XdHI0BEDP.
Kpome Toro, BSSMAPconepuT kKoMaH 1l aAMUHUCTpUpOBaHus A-uHTepdeiica.

- Hanportus, DTAP otBeuaer 3a nepenauy coobmenuit mexxay MS u MSC, mpu stom BSC
BBICTYIIAE€T, KaK PETPAHCIATOP COOOINECHMI, HE MPOM3BOAS MX 00paboTKH. ITO Bce
coobmienus moounsHoro ympasieaus (Mobile Management - MM} koHTpOJIsI BEI30Ba
(Call Control - CC).

BTS [GSM 03.02] Base Transceiver Statiorba3zoBas npueMoriepeaaronas CTaHIHs.

18



Burst [GSM 05.01, 05.02] CrtpykTypa nepenadynd KaHAJIOB C BPEMCHHBIM pa3feliCHHEM

npezrnonaraeT, 4ro uHpopMalMs NepenaeTcss MOPLHOHHO. BypceT sBIsSeTcs MHMHHUMAIbHOM

UHPOPMALIMOHHON TOCBUIKOW, KoTopas mnepenaerca B GSM. Ha pucynke 13 moxazaHo

pacripenienieHue SHepruy MpH repeaade Oypcra.

A Sional - Lavel e 1abhit=FdiBas — g

4 db [-“ “1dh
o 1db \

f

Adb +— /

10db 5 —_—
> N

2 s *E;rs# —
10 5 ?ﬂ];rs - -‘-m,.'rs:t:m,rrsi- t.':.'rS"

156,25 bit = 577 o3

Puc.13 CtpykTypa Oypcra

Hndopmanmronsoe okHo Oypera cocraBisgeT 577 Mkc, uinn 156,256ut. CymiecTByeT msITh TUIIOB

OypcTOB, KOTOPBIE Pa3IMYAIOTCS IO CTPYKTYpPE U 1O npenHazHaueHuto. OHaKo, 11 BCEX TUIIOB

CYILIECTBYIOT CIEAYIOLINE MpaBuia;

Kaxxapiit 6ypcT HauMHaeTCs ¢ XBOCTOBBIX OUTOB, KOTOPBIE CIYKAT JJII CHHXPOHHU3AIUN
NPUEMHOM CTOPOHBL. DTH OUTHI KoaupyroTes, kak 000,kpome access burst.

Byper 3akaHuMBaeTCsl XBOCTOBBIMH OHTaMHM, KOTOpPbIE HMEIOT pa3HbId (opmar amis
Pa3HBIX TUIIOB OYPCTOB.

Kaxxnprit 0ypcT okaHuYMBaeTCs cepueid OUTOB, KOTOpas Ha3bIBACTCS 3alTUTHBIN niepuo. B
MOMEHT 3alllUTHOTO IIEpUOAA MPOMCXOAUT H3MEHEHHE IapaMeTpoB CHUTHajla
NepeAaoel CTaHIuM, HalpUMEp, MOIIHOCTh. Y aCCeSSOypcTa 3allMTHBIA MEepPHOA
JIOCTaTOYHO JUIMHHBIM, A TOro, 4ToObl MpH 3ampoce JOCTyla MOXHO ObUIO
KOMIIEHCUPOBATh 33JIEP’KKY paclpOCTPaHEHUs CUTHAJIa OT MOOMJIbHOM CTaHLIMU, KOTOpast
HAaXOJHUTCS Ha 3HAYMTENLHOM ynaneHuun ot BTS (B manpHeiimem, ata 3amepxkka

KOMITEHCHUpYyeTcs 0oJiee paHHUM BKJIFOUCHHEM MOOMIIBHOM CTaHIIUH Ha Mepeiavy).

Janee nmepeuncinmmM 0COOEHHOCTH Ka)X0T0 THUIIa OypcTa.

1. Normal burst. HWcnoas3yercs mns nepemads WH(GOPMAIMK IMMOYTH KaXkJIOTO KaHaja.

Uckmrouenue cocrasisier 3amnpoc jgocryna (CHAN_REQ wiu HND_ACC), koTopblit
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nepemaeTcss B aCCeSS OypcTe, a Takke Tniepeada KaHaia cuHXpoHu3zanmmun SCH
(synchronization burst) kanana koppekiuu yacrorel FCCH (frequency correction burst).
Kaxnpiii normal burstconepxut 114 6ut none3Hoi nHGopMaiuu, KoTopast nepeaacTces
nByMsl OnokamMu 1o 57 OuT Kaxaeii. Mexay 3TUMHU OJIOKaMH pacrojaraercs Tak
HaspIBaeMas o0yuJarolias rmocieaoBareapHocTh (training sequence - TSQ)rmerum, 9To
114 6ut comepxaT HE TOIBKO “UUCTYIO” T'OJOCOBYIO MM CUTHAIBHYIO HH(POPMALNIO, HO

U UX JOTOJIHUTEIBHYIO KOJIUPYIOUTYI0 HH(GOPMAIIHIO, KOPPEKIUIO OmuOoK U T.4. [To 06e
CTOPOHBI OOyuaroleil IMOC/e0BATEeIbHOCTH PAClojaraloTcs KOHTPOJbHBIE OWTHI,
KOTOpBIE TOBOPST O TOM, TOJIOCOBAs UJIM CUTHAJIbHasi HHQOpMAIIHs HaXoIuTCs B Oypcre.

2. Synchronization burst. Ucnone3syercs s mepenaun kaHana cuHxponmsanmu SCH.
dopmar Oypcra anamormueH normal burst,omnako, nepemaercs tonbko 2 mo 39 Our
nH(pOpMaI1, TOCKOJIBKY 00yJaroIiasi mocaea0BaTeIbHOCTh COACPKUT 64 OuTa.

3. Access burst.9Tor Tum 6ypcTa MMeeT YHHKaIbHYI0 CTPYKTYpY. MS mcmonbs3yer access
burstTospko B HauaJIbHOW CTaIUK MPOIEAYPHI AOCTYIA K CETH B JIBYX CIIydasx: 3ampoc
kanana s cepsuca (CHAN_REQ) u 3ampoc kaHajga MpH BBIMOJHCHHH X3HIOBEpa
(HND_ACC). B 3Tux ciay4asx, pacCTOSHHE MEXIy MOOMIIbHOM M 0a30BOil CTaHIUEH HE
W3BECTHO M CHTHAJl MOXXET “MOTEpAThCA  WU3-3a 3aJIEPKKU €ro paclpOCTPaHCHHUS.
ITosromy, access burstmeer munHy nanabix 36 OWT, a 3alUTHBIA HHTEpBaI 68,2 0uTa.
I[Ipu o>TOM, 3ajepkka pacmpoCTpaHEHHUS pPATUOCHTHAIA MOXET COOTBETCTBOBATh
paccTosiHUIO 10 35 KM Mex 1y 0a30BOM M MOOMIILHOM CTaHITUECH.

4. Frequency Correction burst. Oco6enHOCTb 3TOr0 THITa OypcTa B TOM, 4TO BCe ero 148
outr (142 undopmanmonnsix + 6 xBoctoBeiX “tail”) ycranosiensr B 0. [Ipu mepenaue
TaKkoro curxama, moaynupoBanHoro GMSK, wacrora paguocurnana OyaeT MoCTOSSHHA U
HaxoJUThCs BbIle Ha 67,/&[1] MO OTHOMIEHWIO K CpeaHEHd YacToTe KaHajga. OTO
MO3BOJISIET TOYHO HAacTpouTh MS Ha wactoty BTS.

5. Dummy burst. IIpu BrItOYCHHH MOOUIBHON CTAHIIMM OHA MPOU3BOJIUT MOUCK CAMOTO
cunbHoro BCCH curnama omnpeneneHHOW COTOBOM CeTH, YTOOBI IMOMBITATHCS
3aperucTpupoBaThbcst Ha gaHHOM BTS. OT0 mpemmonaraer mocrosiHHyIO miepempady BTS
kaHala BCCH. Oxgnako He Bce TaiimcinoTel MmynbTHKaapa kaHaaa BCCH moryT ObITh
3aHATHI MMOJIE3HON MH(popMarei. B cBoOomHbIX TaiiMciorax mepemaercs dummy burst.
JlanHble OypcTa colepkar OMpelelIeHHYIO MCEBIOCIYIaiHYIO TOCIEeI0BATEIbHOCTh OHT,

KOoTopas ornpezesiena cranaaprom GSM.

Hwxe Ha puc. 14nokazana mogpoOHasi CTpyKTypa OypcTOB KaXJI0TO THIIA.

20



Normal burst:

3 o 57 bit ! | — 26 hit 1 g 57 bit ——m{ 3} 8.25 |
{#E Payload rl{Training SEOUENGE Payload ' '
. - 4

Synchronization burst:

Stealing flags

3 p— 30 bit — it 64 bit ———————Jie— 30 bit —»{ 3} 3_.25__}7
= = = = et
== o . . - -ElGLIE_II[||
E SCH data Extended training sequence SCH data C o I-I
Access burst:
8 bit = 41 hit —Jwie— 36 hit —w 3 ———— | BB.2 hit ————— >
. 1_I' [ I 1 N — T T T T T _ _________ I
== Tajl Sy I;C;::?;]I:EEHJIDI1 Data (RACH) E| e _GLEIr_d FJ_EEIId_ ________ : :
Frequency correction burst:
3 142 bit ol 3 | B_.EE__E?
- ) . — Guard I
oy — et e alway - A 1 N (351 3 I
& All bits are always coded with a "0 value '—!peim_[l i
Dummy burst:
3 ot 142 hit »{3} 8.25 |
= — —— . — T
B ) (or i - = Guard |
E Fill-in data (predefined bit sequence) &1 heriod I-I
4 156.25 hit =577s -
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C-interface [GSM 09.02] Wutepodeiic mexxay HLR u MSC.

Call reestablishment [GSM 04.08] Oyukms GSM, koTopasi B HacTosIIee BpeMsi HOYTH
He Hcnoib3yercs. OTa (QyHKIMS NpUMEHHMa TOJIBKO K TOJIOCOBBIM COCOMHEHMSM. B ciyuae
HpephIBaHMs Pa3roBopa 1Mo paguouHTepdeicy Mpon3BOIUTCS MPOLEaypa PacCOSAMHEHHS U3-3a
wioxoro paauonuaka. Ecam ucnonesyercs ¢ynkuus call reestablishmentro emonnsiercs
sanmpoc CHAN_REQk cocennum cotam (mpuuuna: call reestablishment)lanee Boeimonusercs
HazHaueHne SDCCHkanama u MSC BeimomnnsieT nepecoenunenne coorsercrByromux MM u CC
cBs3eil. OQHAKO, TpPU BBIMOJHEHWH XAHJOBEpA, HEOOXOIMMO 3aBEpIINTh COCAMHEHHE CO
“cBoell® coTo#f, YTO MOXeT MOTpeOOBaTh 3HAYUTEIBHOE BpPEMS B YCIOBHSX YXYALICHHS

paaroKaHaia.

CB [GSM 03.41, 07.05] Cell Broadcast. CuHOHUM IIHPOKOBEIIATEIBHBIX COOOIICHHIA
(SMSCB). Ilo3Bomsier 1eHTpY mUpokoBemareabHbix coobmiennit (CBC) mepenaBath
mmpokoBerarenbHbie cepBruckl (CBS),To ecth, coobieHwus1, KoTopbie aapecoBanbl MS B 1iemnoi
CeTH WM B ONPENEICHHON €€ YacTh. DTO MOTryT OBITb COOOIICHHS 00 aBTOMOOMILHOM
JIBM)KEHUH, TIPOTHO3€E TTOTO/IbI WIIM HaXOXKICHHH a0OHEHTa B ONPE/ICICHHON 30He Tapu(uKanuy.
B ormuumm ot cranmaptHeiIx SMS, mmpokoBemaTenbHble COOOIIEHHS HE TpeOyroT
noaTBepxkeHuss co croponsl MS. BTS nepuoanyecku tpancaupyer SMSCB uepes kanan
CBCH (puc.15). Ecin ¢pyukmus SMSCB noanep:xkuBaercsi, To kanan CBCH cosmemaercs ¢
kaHaamu ctpykrypoir SDCCH/2uu Bhitire.

OnMHOYHOE IIMPOKOBELIATEIbHOE COOOIIEHNE MOXKET coaepkath 1o 82 Gaiit. OqHako, numeercs

BO3MOXKHOCTh KOMOMHAIMU 10 15-Tv cOOOIICHUH B T.H. TUIIEPCOOOIICHHUE.

CBC

.

abessalw-ggn

5)

BSC

' TN

-

]

Puc.15 [IlupokoBemaTenbHbIE COOOIICHHUS
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CBC [GSM 03.41, 07.05] Cell Broadcast Centetm. CB.

CBCH [GSM 03.41, 07.05] Cell broadcast channel. Kanan nepeaadn
IIMPOKOBEIIATENFHBIX coo0meHnidi. CKopocTh Tepeaadud WHGOpMAIMK IO TaHHOMY KaHaly
paBHa 782bps.Omneparopsl cetu Moryt KoHpurypuposars kanan CBCH Bmecto omHoro wus

kanaiioB SDCCH.

CBS [GSM 03.41, 07.05] Cell Broadcast Service€m. CB.

CC Call Control.ITpotokon npunoxenuit, ucnonszyemsiid Mexxay MS u MSC. Takke,

TUI cOOO0IeHNH moaTBepxkaenus coenunennii SCCP.

CCCH [GSM 05.01/05.02] Common control channel —o006o00mieHHbIE  KaHAT
yrpasiaeHusi. OOOOIICHHOEe Ha3BaHWE KaHAIOB CTPYKTYPHl OJWH MEPEIaTYUK — MHOTO
nojb3oBareiei (point — to — multipoint)paguounrtepdetiica. B ocnoBHoMm, kanamer CCCH
pacnionioskensl o Hampasienuio “‘downlink” (BCCH, PCH, CBCH, AGCH)B wnanpasnenuu

“uplink” pacmonaraercs Tonbko oaun kanaa — RACH.

CCCH_CONF [GSM 05.02] [Mapamerp cucremuoro coodmienus BCCH/SYS_INFO 3,
koTopoe coobmaer MS kondurypamnuto kanaaoB CCCH B cote. DTa nHpOpManus COACPKUT

JaHHBIE O TOM, Hcmoias3yer s BTS komOumuHupoBauubii Taiimcior masi SDCCH/CCCH
(BS_CCCH_SDCCH_COMBy ckonbko taiimcinoroB otBeaeHo mog CCCH (BS_CC_CHANS).

B tabnuie 5 nokaszaHsl Bce BO3MOKHBIE KOMOMHAINH.

Tabnuya 5
CCCH_CONF BS CC CHANS BS CCCH _SDCCH COvVB
0 1 HeT
1 1 Ia
2 2 HeT
4 3 Hem
6 4 HeT
CEPT Conférence Européenne des Postes et Télécommongaitin Esporneiickas

Kondepenmmst IloutoBoit u TemekoMMyHUKAIMOHHOW AnMuHHCTpanuu. OCYIIECTBISETCS

ylpaBieHUe U aJMUHUCTPUPOBAHUE JefieraTaMu OT €BPONEUCKHUX CTpPaH.
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CFB, CFNRe, CFNRYy, CFU, CUG, CW Cwm. SS.

CGI [GSM 03.03] Cell Global Identification. Unentudukarop coTbl, KOTOPBIIX
coctouT W3 wmacHTH(UKaTopa obmactu pacmonokenust (Location Area ldentity - LADwu
unentuduraropa cotel (Cell Identity - Cl).Crangapr GSM npeamnonaraer ucnonaszoBanne CGl

u Cl nns nnentudukamuu cotel. Cm. puc.16

3 undbpbl 1 2 yudppbl 4 undppsbl 4 undpsl
< ><—>< >< >< >

MCC F | MNC LAC Cl

Puc.16 ®opmat CGI.

Channel Coding [GSM 05.03]  KananpHoe komupoBanue. OOImUIl TEPMHUH, KOTOPBIHA
CYMMHPYET pa3lIM4HbIE METOJbI, HCIOIb3yeMbIe IS 3aIUThl JaHHBIX, EPEIABAEMBIX II0
pamuouHTepdeiicy, oT omubok. JIJis 3TUX Ienel HChoib3yeTcs OJOYHOE M CBEPTOUYHOE
koaupoBanue (Puc.17,18).baounoe (fire coding) -mns GeicTporo oOHApYKEHHS OMIMOOK IMPH
npueme, cBeprounoe (convolutional coding)-ins ucnparieHuss OMUHOYHBIX OIMIMOOK. Takxke
UCTIONB3yeTCsl nepemekenue OsokoB (interleaving) - ans mpeoOpa3oBaHMs BO3HHKAFOIIUX

MMaKeTOB OIINOOK B OJHUHOYHBIC.

Original signaling data '
184 hits

Check hits

ire C /
Fire code / Tail bits

Signaling data A
P 184 hits ————- 10 et I
i

3

Convolutional code

Channel coded signaling data \'
o 455 hits »

Puc.17 KonupoBaHnue curHaiabHOW HHGPOPMAITHHI
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p—— 260 hit = 1 TRAL frame ———m

Class la y Class 2
__\‘l*-\ Class 1h
LI 32 hit i)
Cyclic \
coie \
Class 1a _—_ \ Tail bits
\\1\ | | Class 1h ,,-”"‘
b 501 3 o 372 hit HJH Y
Convolutional code \

& - Class 2
| Class 1 after the convolutional code has been applied | /\'/
Pt 378 hit o FEE 2
& 456 bit |

Puc.18 KogupoBanue ronocoBoit HHPOpMaLUU
Hannbie TpaHckoaepa (260 OUT ans MOJHOCKOPOCTHOTO KOJMPOBAHHS) pa3lelisitoTcs Ha 182
oura kmacca 1 (mambomee BaxkHBIX) M /8 OuMT Kimacca 2 (McHee BakHbIX). KaHambHOe
KOJIMPOBAaHHUE 3alHUIAaeT 3TH JIBa KJIacca JaHHBIX B pa3nuuHON creneHu. [locie koxmpoBaHus,
UcxoHbIe naHHble Tpadpuka (260 6ur) niu curnanuura (184 6ura) npeodpasyrorcs B 456 owr,

KOTOPLIC B ;[aaneﬁmeM MEPCMCIKAIOTCA.

Channel Configuration [Tporiecc COOTBETCTBHSI CHTHAIBHBIX M TPapUKOBBIX KaHAIIOB
orpeneneHHbIM pu3ndeckuM untepdeiicam, Hanpumep, MKM-30. CooTBeTCTBUS COCTABISIOTCS

it Um, Abis, A —unatepdericos.

Channel Decoding [GSM 05.03] Omneparust, oOpaTHas KaHaJIbHOMY KOIHPOBAHHIO.
[IpunAThIe NaHHBIE MPOBEPSIOTCS Ha Hajduuue omHOOK. Ecnu ommOku MOsBIAIOTCSA, OHU IO

BO3MO>XHOCTH BOCCTAaHAaBJIMBAIOTCA.

Cl [GSM 03.03] Cell Identity. [/IByxOWTOBBIN II€CTHAAUATHPHUYHBIA HACHTUDHUKATOP,

KOTOpBIi, coBMecTHO ¢ LAl ompenensier coty B mpenenax cetu. Cm. CGI.

Ciphering [GSM 03.20] KoaupoBanue wucnoas3yercss Toibko B UM-untepdeiice
Mpu Tepeaavye JaHHBIX OT MOOWJIBHOW CTaHIMM K 0a30BOMl M HaoboporT. BrirodyeHuto
mudpoBaHUsT NPEAMIECTBYET YCIEIIHOE BBIMOJIHEHHE Mpoleaypsl ayreHTtudukanun. [Ipomece
ayTeHTU(UKALMU ¥ BKIIIOYCHUS MIM(DPOBAHUS 3aKITI0YACTCS B CIEAYIOUINX IIarax:

1. B VLR xpanutcst 10 5-tu TpurmieToB (TpyIi U3 Tpex mapaMeTpoB) ayTeHTH(PHKAIIMN

-  SRES, 4%aiita, pe3ynabTaT paboThl anroputma A3
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- RAND, 166aiit, cyyaiftHOE YHCIIO

- Kec, 806aiit, ximtou mudpoBanus, pe3yapTatr padoTsl anroputma A8

Otr napametpsl Beraucisirores B HLR/AUC.

MobwunbHas crannus nockiiaeT 3anpoc LOC_UPD_REQ.B 3anpoce comepxutcs
CKSN (Ciphering Key Sequence Numbemy classmark, omnpenensromuii,
noanepxuBaet 11 MS konupoBanue mo anroputma AS5/1, A5/2.

VLR anammsupyer CKSN u pemraer Bompoc 0 HEOOXOAMMOCTH ayTEHTH(PHKAIUN
(Hampumep, npu ycayre multi-pty, nmpou3BoanTs ayTeHTH(UKAIUIO I BTOPOTO
COCJIMHEHUS HE HY)KHO)

[To pe3ynbpTaramMm BBIYMCICHUN MOOWIIbHAS CTAHLUS TEPECHUIAET OTBET — MapaMmeTp
SRES.DT0 umcio cpaBHUBAETCs ¢ TeM, KoTopoe ObuI0 BhiuucieHo B HLR/AUC, u
€CJIM OHM PaBHBI, TO TOCTYI MPEAOCTABISACTCS.

[Tocne Berancnennss SRES, MSwruncnser Ke o anropurmy A8 ¢ ricnosb3oBaHuEM
uHauBuAyabHOro Kitovya Ki u yncina RAND.

Jns aktuBanuu mudposanus, VLR nepecbutaer nHa BTS kimrou Ke

BTS Bxirouaer mumdposanne mo A5/X u moceuiaer komanay Ha MS ¢ ykazanuem
TUIIA AJITOPUTMA.

Anroput™m A5/X ucnions3yercst B Ka4eCTBE BXOJHOTO Mapamerpa Jisi IU(QpPOBaHUs,

Hapsay ¢ kimoyoM Kc u Homepom tekymiero TDMA kaapa. Cm puc. 19u 20.

FM =f(t] Kt

AB/X

| 2. Ciphering sequence 114 bit |j

10000100, e DT OO0

114 not cypherad data bits

114 data hits of Burst with FMit) icypherad)
Transmitted Burstwith FRIT)

Puc.19 lludpoanue nudopmaruu
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FM=1it] Kc

ALK

| 2. Ciphering sequence 114 bit ﬂ

114 data bits of a burstwith FMIt {cyphered) ) . "
'CYl " Beceived burstwith FI{t)

Puc.20 Jlemudpoanue nndopmarun

CKSN [GSM 03.08, 03.20]Ciphering Key Sequence NumbelpexoutoBsiii mapamerp,
KOTOPBIN MTOKa3bIBACT MOPSIKOBBIN HOMEp Kiroua mmdpoBanus Kc. Korma ouepennoit mapametp
Kc coxpansiercs B MS 1 MSC/VLR, emy npucBauBaectcs CKSN. ITo CKSN omnpenensiercs,

MOYKHO JIM Cpa3y BKJIIOUUTH MU(PPOBAHUE WM HEOOXO0IMMa ayTeHTH(PHUKALIKS.

CLIP, CLIR Cwm. SS.

Closed User Group Cm. CUG.

CM Connection Management.

COLP, COLR Cwm. SS.

Comfort Noise [GSM 06.12] Cwm. DTX.

Constructor [X.208, X.209] Tun ganaeix TCAP mpoTokosia, KOTOPBI COCTOMT U3

IIPUMUTUBOB WIH APYTUX KOHCTPYKTOPOB. IIpUMUTHUBEL, B IPOTUBOIOJIOKHOCTh KOHCTPYKTOpaM

TAHHBIX, COAEPKAT TOJIbKO onuH napametp 1t TCAP.

Convolutional code Ceeprounbiii koi. Ilpumensiercs kak kK TpaduKy, Tak H K

CHUTHAIBHBIM JaHHBIM. [Ipomecc KoaupoBaHHMsS COCTOMT B J100aBICHMHM H30BITOUYHOM
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nHpopmManuu K HUCXOAHBIM JaHHBIM. Ha mnpuemHON cTOpoHE, aHaIM3upys H30BITOYHOCTD,
CTAaHOBHUTCS BO3MOXKHBIM TIPOU3BOJIUTH OOHApyKeHHEe U, B HEKOTOPBIX CIIydasx, JIaxke

HCTIPABJICHUEC BO3ZHUKAIOIINX OIIMOOK.

CRC Cyclic redundancy checKoaupoBanue MUKINIECKUM KOIOM.

CUG Closed user grou@akpeitasi rpyrmma mojib3oBaresieii. TepMUH, OMPeaeIOIHii
IPYIITY MOJIb30BATEICH CETH C ONMpeaeIEHHBIMU OTHOIICHUSAMH M TPUBUJICTHIMH. M3HAYanbHO,
H7est 3aKPhITOi TPYIIBI MOJIb30BaTENIEH COCTOSIA B MPEIOTBPAIICHHH HECAHKI[HOHUPOBAHHOTO
JOCTyIa B TPYIIy. DTO MOXKET ObITh HCIIOJH30BaHO, HANPHUMEP, B OpraHU3alld MOOUIBHOM
CBSI3U MEXAy coTpyaHukamu ogHod kommaHuu (Cm. puc 21). JIONOJHUTENBHBIMA CEpBUCAMU
CETH MOT'YT OBITh Pa3pelIeHbl HCXOIAIINE WM BXOISIINE 3BOHKHU 3a TpeAessl rpymmbl. Kaxmas
CUG umeet cBoii uaeHTH(OHUKATOP, ¥ OJUH a0OHEHT MOXET OBITh ONPEJICIICH B COCTaBe 10 9-Th

3aKPBITHIX T'PYHIT I10JIb30BaTeICH.

Whole
network

Closed
user

Puc. 213akpeiTas rpymma moiab30BaTelei

D-interface [GSM 09.02] Hnrepdeiic mexay VLR u HLR.

DCCH [GSM 05.01, 05.02] Boinenennsiii kanan ympasieHus. OOOOLICHHBIM TepMHUH
JUISL OTIPEJICIICHHS] BCEX KaHAJIOB YIPAaBJICHHUS THIA “TOYKA-TOYKA', KOTOPHIE MPUCYTCTBYIOT B

Um-untepdetice. Hanmpumep, kanan SDCCH.
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DCS 1800 Digital Communication System 180@wucrtema cBs3u GSM, kotopas
pacnionaraercs B auanazone 180MI'. DCS1800umeer OGosbiiiee ynciao kaHanoB (374), Ho

IMPOTOKOJ U CCPBUCHI ITPAKTUYCCKU OAUHAKOBLI.

Digit 1 digit (mudpa) = 46ura = Y206aiita. (Cm. BCD).

Diversity reception Paznecennsiii npuem. [Ipu ucnonb3oBanun auanazonoB 900 u
1800MI'1 mmeeT MecTO MPOSBIEHHE MHOTOJIYYEBOTO pacpoCTpaHeHHs paaruoBoiaH. CUTHA OT
nepeaaTInKa MOXKET JOCTUTaTh IPUEMHHUKA HECKOJIBKMMHU Pa3HbIMU MyTsMu. [Ipu 3TOM, ypoBHA
3TUX CUTHAJIOB MOTYT pa3inyarbcs, U B OONbIION cTenenu. s yinydieHus nprueMa Ha CTOpOHe
BTS 00pryHO MCHIONB3YIOTCS J1BE aHTEHHBI, OJHA — OCHOBHAfA, a Jpyras — JJIs pPa3HECEHHOTO
npuema. [Ipu 3TOM U3 IBYX CHTHAJIOB BBIOMpaeTcsi HanboJiee CUIIbHBIN. DTH aHTEHHBI OOBIYHO
pacmonaralor Ha paccrossama He MeHee 10L apyr oT Japyra, e€ciM  HUCHOJNB3yeTcs
IIPOCTPAHCTBEHHOE pa3HeceHHEe. MOXKET HCII0JIb30BaThCs MOJISIPU3ALMOHHOE pa3HECEHUE TpHueMa
(Hampumep, wucnonb3yercs X-NOJSpH3alus, IN€ IUIOCKOCTH TOJSPH3ALUN JBYX aHTCHH
caunyTel Ha 90° OTHOCHTENBHO ApYr Apyra.). OTMETHM, YTO 3a CYET PA3HECEHHOro IpUeMa
MOYKHO TIOJIYYUTh JIMIIh HEOONBIIONW BBIUTPHIII 0 YPOBHIO MPHHUMAEMOTO CHUTHAJA, MOPSIKa

3...5dB.

DLCI [GSM 08.06, 08.08] Data link connection identifierinentudukatop DTAP-
cooOmieHus, nepeaaBaemMoe 1o A-uHTepdeiicy, KoTopoe MmokassiBacT, Kakoii SAPI (service

access point identifieformken ucnons3oBatbes B UM-unTepdertice.

DLR[ITU Q.711 — Q.714] Destination local referencélapamerp, ucmonb3yemblii B
connection — oriented SCGIBo0mieHnn 17151 OpraHU3alii CChIJIOK MITH JIOKAIBHOM aJpecarnu

HpI/I B3aI/IMO,Z[eI>'ICTBI/IH ,Z[BYX CUCTCM qepe3 TpaH3aKHI/IIO.
Downlink Hanpasnenue mepenaun curHana “BHU3” OT CETH K MOOMJIBHOM CTaHIIHH.

B Tabmume 6 mpuBOAMTCS 0030p YacCTOT W KaHAJIOB, KOTOpPHIE HCIOJB3YIOTCS B CHCTEMax

moominbHOU cBa3u GSM900, DCS180a PCS1900.
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Tabnuya 6.

GSM900 DCS1800 PCS1900
935,2 — 960MHz
YacToTbl
925,4 — 935MHz 1805 — 1880MHz 1930 — 1989,6MHz
Downlink
(paclumpeHHbI AManasoH)
890,2-915MHz
YacToTbl
Unlink 880,4-890,0 (pacLuMpeHHbIN 1710 — 1785MHz 1850 — 1909,6MHz
in
P amnanasoH)
Yucrno 1...124 = 124 kaHana

KaHalnoB N nx

HoMepa

975...1023 = 49 kaHanos

(paclumpeHHbI AManasoH)

512 — 885 = 374 kaHana

512 - 810 =299

KaHarnoB

dopmynbl Ang
npeobpaso-
BaHWi
HOMEpOB

KaHarnoB N nx

ARFCN=n=1...124

ARFCN =n =512...885

ARFCN =n =512...810

F(d)=(935,2+0,2*(n-1)) MHz
F(uh= (890,2+0,2*(n-1)) MHz

PaclumpeHHbIi gnanasoH:

F(d)=(1805,2+0,2*(n-
512)) MHz

F(uh=(1710,2+0,2*(n-

F(d)=(1930,2+0,2*(n-
512)) MHz

F(u)=(1850,2+0,2*(n-

F(d))=(935,2+0,2*(n-1024)) MHz
F(u)=(890,2+0,2*(n-1024)) MHz

4acToT

512)) MHz 512)) MHz

DRX [GSM 03.13/05.02] Discontinuous MexaHu3m

ucnonb3yemblit Hapsaay ¢ DTX mis yBenndeHus pecypcoB akKyMyJISTOPOB MOOMIIBHBIX CTAHIIHH.

reception. nprema,

Bce MoOmIbHBIE CTAaHIIMHM PAa3AeIsiOTCS Ha HECKOJBKO MEWKUHTOBBIX TPYII, A KaXI0H U3
KOTOpPOM OTBOJUTCS CBOM MynbTHKaap nemkunara PCH. B nepepbiBax nprueMHUK BBIKIIOYAETCH,

YTO MO3BOJIIET COXPAHUTDH SHEPTHUIO aKKYMYJISATOPA.

DTAP [GSM 04.08, 08.06] Cm. BSSMAP.

DTMF [GSM 03.14, 04.08]

npeenax Auana3oHa TeNe(OHHOTO KaHaja, IpPU 3TOM, KaXAblii CHMBOJ Iepenaercs ABYMs

Dual tone multifrequenderox nepenaun nabopmanuu B
toHaMu. KoMOMHa1Mu TOHOB onpeseneHsl i 12-Tu pa3nuyHbIX CUMBOJIOB, 3T0 1u¢psl ot 0 10

9, a Tak)Xe CUMBOJIEL * U #.

Ha puc. 22noka3zano pacupeneiaeHue 4acToT 11t KoaupoBaHus cumBosioB DTMF.
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3 597 Hz
770 Hz
Bh2 Hz
941 Hz
)
\ y

1477 Hz

1209 Hz ( 1336 Hz

Puc. 22.Ctpykrypa vacror DTMF

_/

B GSM, naxxarue knapumm tenedona s nepegaun DTMF curnanoB mHUIIMUpPYET coOOIEeHNE
START_DTMF, ornyckanne — STOP_DTMF.B napamerpax cooOIIeHHsI YKa3bIBaeTCs KOJ

KJIaBHUIIH.

DTX [GSM 05.08, 06.12, 06.31, 06.32, 08.60] Discontinuous transmission.Bo Bpewms
Tese()OHHOTO pa3roBopa, OOBIYHO, OJHA CTOPOHA T'OBOPUT, a Jpyras CTOpoHa ciymiaeT. B To
BpeMs, Korja aOOHEHT ciymiaeT coOeceHMKa, MOXKHO He IepelaBaTb OT HEro IOJOCOBYIO
nHopmarnuo mo pamuouHtepdeiicy. B aToM cnmydae, HE0OOXOAUMO OMNPECIUTh 3HAYCHUS
[IOPOTOB M YPOBHEH, MpH KOTOPOM HAuHETCS Iepenada pedyeBoil HMHGOpMaIMu, 4TOOBI He
nojay4yusiock oOpe3aHus Havana M koHua ¢pas. [Ipomecc ompeneneHus BpEeMEH TUIIMHBI H
ypOBHEW BKJIIOYEHHS Iepeaadyd rojoca HOcHT HasBanue discontinuous transmission. DTX
MOXXET TPHUMEHAThCS Kak Ha HampaBieHnd UPIiNK, mpu 3ToM OyayT 3KOHOMHTBCS PECypCh
akkymyinsitopa MS, tak u Ha HanpaeiaeHuun downlink, mpu 3TomM OyneT yMeHbIIAThCs yPOBEHb
uHTepdepeHIyii. B MOMEHTHI TUIIMHBI, TPUEMHAsi CTOPOHA CIBIIIUT T.H. “KOM(OPTHBINA HIym”,

KOTOpBIN TeHepupyeTtcs, korna DTX aktusHO.
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MSC Bcerna koutpoaupyer downlink DTX. Uplink DTX koopaunupyetcst mexxay MS u BTS.
s atoro, B cucteMuoM coobmennr BCCH/SYS _INFO 3winensercst AByXOUTHBII apamerp,

KOTOpPBIN MTOKA3bIBAET, B KaKOM HarpasieHuH npumensierca DTX, unu DTX He ucnone3yercs.
E-interface [GSM 09.02, 09.10] Wurepdeiic mexay asyms MSC.
EIR [GSM 03.02, 03.20, 12.02, 12.03] Peructp uaeHTHuGUKAIUU 000PYIOBAHHS.

EMI Electromagnetic interferenc@axrop, KOTOpbIii 0COOEHHO CHIILHO OTPa)KaeTcs B
CUCTEMaxX, KOTOPbIE M3Iy4aroT UMIyibcHble curHanbel. B TDMA cuctemax, takux kak GSM,
nepeaya CUTHAJIOB OCYIIECTBIISICTCS TIOPIIMOHHO, YepPe3 ONpeAeTiCHHbIC POMEKYTKH BPEMEHHU.
Haunbonee BakHBIM mMapaMeTpoOM B HCCICIOBAHWU TMPOIECCOB HMHTEPPEPEHIIMU — ITO
MOBBINICHHE TOTCHIIHATBHOM TeMIEpaTyphl TENC(POHHBIX aIapaToB, KOTOPbIE HAXOIATCS
BONM3U C oOpraHamMu 4YeloBeka. /[ yMEHBIIEHUS BIHSHHS BBICOKOYACTOTHOW OSHEPTrUU
MPUMEHSIFOTCS CTIeMaIbHble KOHPUTYPALUUA aHTEHH, YMEHBIIICHNE U3Ty4aeMOl MOIITHOCTH.

JlpyruM Ba)KHBIM acCIIEKTOM HW3Y4YEHUs SIBJISETCS BIUSHHE H3JIYy9aeMOM 3JIEKTPOMarHUTHOMN
SHEPTHH Ha DJIEKTPOHHBIC M PaTUOyCTPOMCTBA, OBITOBYIO paOTeXHUKY. M3mydaemas sHeprus

nepegaeTcs uepe3 uHTepBaisl 4.615Mc, 4T0 cCOOTBETCTBYET HU3KOM yacToTe 2174 11. Cwm. puc. 23.

pE— TOMA frama —wpa—— TOMA frama —mdalf—— TOMA frame —efatf—— TOMA frame —
7 6.5 4 3 2 1.0)7.6.5 4.3 2 1. 0)7. 6.5 4 3.2 1 0|7 6.5 4.3 2.1.0

R 3 M

jf——— 1515 ms ———Jeplf——— 4515 ms ———Jjetf——— 1.615 ms ———3m]

Puc. 23Huskouactornast uaTepdepennms, BeizbiBacmass GSM curnanamu

Encryption Cwm. Ciphering.

ETSI European Telecommunication Standard Institieponeciickas opranuzanus,

KOTOpasi 3aHUMaeTcs cranaapTusanueii. beuta oopasosana B 1988rony us CEPT.

Extended band Cwm. Downlink.

External handover [GSM 05.08] X»sHmoBep, BBIMOIHAEMBIH MEKIAY JABYMS COTaMH, KOTOPbIE

HaxoJATCs B 30HE 00cHyxuBaHus AByX pasubix BSC,umu MSC. Cum. T8, synchronized handover.
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F-interface [GSM 09.02] Hutepodeiic mexay EIR u MSC.

FACCH [GSM 04.04, 05.01, 05.02] BrIcTphIil BBIZCTCHHBIN KaHal YIpPaBJICHHUS.
Curnanbubiii kaHaji, kak 1 SACCH, koTopblii 3akperisieTcss 3a OnpeIeIeHHBIM COeUHEHUEM
Mexay MS u BTS. Otimmune ot SACCH, koTopbiii mepenaercs oauH pa3 3a MYJIbTHKAID,
coctouT B ToM, 4yTo FACCH ucnons3yercs, Korjja HEBO3MOXKHO >KJIaTh MepeJadn CIeAyIOIIero
SACCH. Ilpu nepenaue xanana FACCH, on 3amensier coboif yactb roiocoBoro tpaduka. B
Oypcre ycTaHaBiIMBaeTCs cooTBeTCTBYyIOIIME OuThl (Stealing flag) xoropsie roBopsit 0 ToM, 4TO
nepenaercs kanan FACCH. CkopocTs mepemaun mo 3toMy Kanany cocrasiaser 9200bpsmis

HOJTHOCKOpOcTHOTO Kanana u 4600bpsyis momyckopoctHoro. Cm. N201, Burst.

FAS [G.711] Frame alignment signallepmuH, UCHOIB3yeMblii B CHCTEMaX IEpEIavH.
Ortot cur”an ucnoiszyercs B UKM cucremax u nepenaercs B taiimciore 0. OH ucmoiab3yeTcs

JUIsl CAHXPOHU3ALMHY [IepeJaTYMKa U IPUEMHUKA 110 CTPYKTYpeE Kaapa.

FCCH [GSM 05.01, 05.02] Kanam KOppekIMM YacTOTHI, IepeaaBacMblii  0a30BO
crannuen B HynaeBoM Taiimciote BCCHaepenaTumka. st 3TOro ucnosib3yercs CreruaibHbIA
oypcr (frequency burst)Bce 142 6uta B 3ToM Oypcre paBubl 0. B Teuenne S1mynbprukaapa

nepenaetcst TouHo 5 kanpoB FCCH.Cpa3y 3a FCCHmnepenaercst kanan cuaxponusanuu SCH.

FCS Frame check sequend#obasisiercs k madopmaruu, kotopas nepeaaercs 8 LAPD wmu
CCS7 xagpax. 3agmaua FCS —o0ecnieunth mpoBepKy MPaBHIBHOCTH TEpeladd LUKINYECKUM

xonoM (CRC),T.e. obecrieunTh ypoBHIO 2 00HAPYKHUTH OLIMOKH.

FDMA Frequency division multiple acces$exnuka 4acTOTHOTO pa3jaeieHUs
JOCTyTAa K CeTH, KoTopas ucnoin3yercss B GSM napsiny ¢ TDMA — BpeMeHHBIM pazjeseHHueM

J0CTyTA.

FIB [ITU Q.700 — Q.704] Forward indicator bit.but, ucronp3yembiii B eIMHHIIAX
OKC7 (FISU, MSU, LSSU)CosmectHo ¢ mapamerpamu FSN, BSNu BIB ucnonssyercs aist

oTpenieNieHus: OUIMOOK MpH Mepeaye.

Fire code broyHoe koaupoBaHMe, HCIONB3yeMOE M Ieperaud HHGPoOpMalMKU 4Yepe3
pamuounrtepdeiic. B ocHoBHOM, mpuMeHsiercs s nepeaadn curHammzamun. Cm. Channel

coding.
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FISU [ITU Q.700 — Q.704] 3anonHsONMas curHanbHas equHuna. OIWH U3 TPEeX THUIIOB
CHUTHAJIbHBIX enuHMI, ucnosb3yeMbix B OKC7 ypoue 2. @opmar FISUnokasan Ha pucynke 24.
8 hit — 16hit =2, Ghit +1, Thit +1: Thit ¢ 8hit .

Flag FCS LI FSM % BSN Fag |—m

ad

LI=0
Puc. 24 ®opmar FISU

FN [GSM 05.01/05.02]  Homep kagpa. Buyrpennue “wacel” BTS, mo koTopbIM Kaxmas
MOOWJIbHASI CTaHIIUSl CHHXPOHU3UPYETCS, Mpexkae ueM cBs3biBaThes ¢ BTS. Jlna stux menei,
BTS mnepemaer Tekymmii HOMEp Kaapa S5 pa3 B TedeHue Sl-MynbTuUKaapa dYepe3 KaHai

cunxponusaimu SCH puc.25).

Frame number

0 FCCH
1 SCH
5
10 FCCH I
11 SCH
m
u
I
21 SCH t
i
f
r
31 SCH a
m
# SCH @
51

Puc.25 Tlo3unwms kaHana CHHXPOHU3AIIHH.

FN moxer nmpuaumats 3HaueHuss oT O no 2 715647. Homep kanpa omnpenemnsier ogua TDMA

KaJIp B THIIEpKajpe. MakcumManbHOE KOJIM4ecTBO KaupoB 2.715.647= (2651x2048)-1.

Frame Number Cwm. FN.
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Frequency Hopping Cwm. HSN.

Frequency Cwm. Downlink.

FSN [ITU Q.700 — Q.704] Forward sequence numbefropona, nepemaromas MSU

HyMepyeT KaXIyl0 €IMHMIY M OXKUIAET OTBETa OT NMPUEMHON CTOpOHBI. OTBET MOCTyNaeT B

Buge BSN — backward sequence number.

G-interface [GSM 09.02] Wutepodeiic mexay nsyms VLR.

GMSC [GSM 03.02] Gateway Mobile Switching Center. MSE€, pynkiuu koToporo

BX0auT cBsi3b GSMceTu ¢ IpyrumMu ceTsmH.

Global Title [Q.713] HeoOs3aTenpHplii mapamerp, ucnonb3yembiii B aapecanuu SCCP
cooOmennid. CymiecTByeT Heckoibko THIOB GT, HO BCe OHH COACpKAT HOMEpP, KOOPBIH

UCIOJIB3YETCSI IPU MapUIPYTHU3aLUU COOOIIEHUH K CETEBBIM 3JIEMEHTaM.

GMSK [GSM 05.04] Gaussian minimum shift keyingMeron Moaynisiuyd CHUTHAJIOB
GSM. Dra ab6peBuatypa npousornuia or MSK — minimum shift keyingmonynsiuu, koropas
OTHOCHTCSI K Tpymme yactotHoi moxymsaiuu (FM). MomynupoBaHHBIH BBIXOAHON curHan FO
3aBHCHUT OT BXOJIHOTrO curHajia E, mpu sTom, yactora FO Moxer nmpuHuMath a8a 3Hadenus (Fr +
ft)u (Fr — ft)B 3aBHCUMOCTH OT BXOJIHOTO IIMU(POBOTO CUTHANA JIOTUIECKUX ypoBHer “0” u “1”.
Pucynok 26 wimoctpupyer mporece Moaynsnud. [locinenoBaTenbHOCTh BXOIHBIX OUT B 3TOM

npumepe: 1110100110101000011.

U S S S S S S RS SR R
a) Bit stream |tL)||III""II_r

I:-ZnBitstreamlAéé:EE::
S e D

operation

A
o) M3K-signal -+

Puc. 26. MSKnmonynsmus curaania.

B Tabmune 7 mokazana tabnuna uctuHHOCTH Jist MSK monymsauuu. MSK moxymsiius umeer

OTHOCHTEJIBHO HIMPOKYIO MOJIOCY M3-3a )KECTKOTo caBura mexxay yactotamu (Fr + ft)u (Fr — ft).
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Tabnuya 7.
But (N-1) | But (N) XOR YacTtoTa
(Fr+ ft)
(Fr—11
(Fr—f1)
(Fr+ ft)

R R O
R o] ,
o| r| r| O

Monaynsiust GMSK  ucnosnb3yer Taxke nase uvactotel (Fr + ft) mw (FF — ft), omnako
MEPEeKIIIOUeHNEe MPOUCXOAUT Oonee miuaBHO. Ha pucyHke 27 moka3aH MpOIECC MOIYJISIHUU.
[IpssMoyroabHBIE UMIYIBCHI TIPOXOAT Yepe3 HU3KOYACTOTHBHIN (PHIBTP, KOTOPBINA CTia)XHBAcT
GpoHT W cnam uUMIynbca. DTOT (GWIBTP HaszbBaeTCs [ayCCOBCKUM WM HMMEET CIEeIYIOIIne
napameTphl:

BxT=0,3
rae B = mmpuna no yposuio 3-0B u T = maurensHOCTh mMmnynbca: T=577Mkc/156,2%ur =

3,693ukec.

o Data after 1T 1 I—)-—-—l |—| —————
thEHDH 1 1 1 n 1 1 1 n ! 1 1 n 1 ! 1 n h
operation i i i i i i i i i a0 i i i i i
VRSN S S N N A S N S N
bi Data after Y AL . T .
the Gaub-filter i i : 5 : : : 5 : : 5 i 5 5 5 i »
PO L P U L O O R O
= =l IS . - mm = e mmammpmm.
Ofrequency | ' 1 1 i T 1 N r N >
smiforBMs 1 o 2 o xSl T
A Phase shift relative to F, e oo s
L e e i B e e P i e
di Phase shift - -
relative toF; L gpQreccca-ccmcccmeieomeaap e panipmranasnmrmnannsmnn gl
in casa of MSK -
and GrﬂSK - ETU noalmm n ol . . s . nmm g mm el s mbe o e e
BT E TN PRI Sheeibaiadaaad, B ALl LLL LLEE
[ N e N LEELLEY . Lo LERYY T O T R T L L L]
t
o
1-90%: - ; e
T S e i FT-STL S JIO I S
T A

Puc. 27 GMSKnmonynsamus curaaia
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U3 BbIIIENIePEYHCICHHBIX IaHHBIX MOXKHO ONPEICIHTh 3HaYCHHWE yacToTHOro ciasura fti. [Ipu
unaekce moayssiiuu h=0,5
ft = (data rate x h)/2
Data rate = 1/T = 2708 1.
ft=270,8x0,5x0,5=67,7 x['u.

H-interface [GSM 03.02] Wutepdeiic mexany HLR u AUC. H-unrepdeiic He

cranpapTusupyercs, nockonbky AUC sBnsiercst wacteio HLR.

Handoff Tepmun, ucnonszyemsiii 8 CIIA mist X3H10BEpa.

Handover [GSM 04.08, 05.08, 09.10] IlIpouexaypa, mnpu KOTOpPOH MOOWIbHAs CTaHIUS
HOJTy4aeT Ipyroil KaHam Tpaduka BO BpeMsi COSIUHEHHUs. [Ipu 3TOM, MOXKET OBITh MPEIOCTABICH

KaHaJl B TEKYIIEW WM B APYroil COTe.

Handover number [GSM 03.03, 09.10] Homep, KOTOpbIif BpeMEHHO BBLACISIETCS a0OHCHTY B
clydae OpraHu3aldd XdHAoBepa Mexkay aByms MSC. DToT HOMEp HUCHIOIB3YeTCs IS
OpraHHM3alli¥ TPOKIIOYCHHUs 3BOHKA MEKAy [ByMs KomMmyTtatopamd. ®Dopmar Homepa

cootBeTcTByeT MSRN.

Handover reference [GSM 04.08] 8Mu  OUTOBBI  ICEBIOCITYYalHBI Mapamerp,
KOTOPBI Ha3HAuaeTcs IS MpOoIeaypbl XdHIoBepa KoHTposuiepom BSC, B  koTopsrid
npou3BoauTcst XdHA0Bep. BSC moceimaer stoT mapamerp k BTS, B KOTOpPYIO NMPOU3BOIUTCS
X3HJI0BEP, a Takxke yepe3 HoBylo MSC B MSC, u3 KoTOpo#i Ipou3BOIUTCS X3HI0BEP, KOTOpasi, B
CBOIO ouepens, nepeckutaer handover referenceéia moOwnpHyro cranmmioo. MS momydaer
handover referenceiepes coobmerne HND_ CMD, koropoe mnepechutaeTcsi B COOOIIEHUH
HND_ACC na BTS, B kxotopyio mpomsBogurcs xsHaosep. Handover referencenyxwur

uneatuduxkaTopom MS mipu ee nepexoe B HoByto BTS.

HDLC High-level Data Link Control.O6o0immenHass cxema OpraHu3aiiy Kajapa s
nepeaaun Takux coodmieHuit, kak LAPD wim CCS7 .Kak nmokazano Ha pucynke 28, HDLCkanp
UMEeT C KaKJIOW CTOPOHBI (jiard, a TakKe aJpecHOe, YIpaBisAioniee IOJsS M TOJC JTaHHBIX.
[IpenycMoTpeH MeXaHW3M KOHTPOJS W BBIABICHUS OIMMOOK C TOMOIIBIO BBIYUCICHUS

KOHTPOJIBHOM CYMMBI.
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gbit | . 8hit

Flag FCS Dat Control | Address Flag
01111110 o field | filed |o1111110 [
Puc. 28 HDLCkanp.
HLR [GSM 03.02, 03.20, 09.02] Home Location Register./lomamnuii  peructp

MecTononoxeHus: abonenta. CepBep, B KOTOPBIH 3aHOCATCS JaHHBIE O KaXJIOM aOOHEHTE

MOOWIBLHOM CETH.

HLR number [GSM 03.03] ®opmar HLR HOMepa COOTBETCTBYET pPEKOMEHIAIMSIM
ITU/T E.164. (Cm. MSISDN) Kaxneiii HLR wmeer yHHKanmbHBII HOMEp, MO KOTOPOMY

npousBoautcs mapipyruzanus SCCPcoobmenus.

HMI [GSM 02.30] Human-machine interface wuxrepdeiic  yemoBek-marmna),
KOTOpBII MHOr/Ia Ha3biBaroT Man-machine interface (MMITHOCHTCS, TTaBHBIM 00pa3oM, K
uHTepdeiicy MexXIy oOomepaTtopoM U JIIOOBIM — ammapaTHbIM OKpYKeHHeM (Hampumep,

[EPCOHATIBHBIM KOMITBIOTEPOM).

HO HandoverCw. takxe Synchronized handover
HOLD HononuurenbHas ycnyra (Cm. S
HSN [GSM 05.02] Hopping sequence numb€ruH 13 HUKEOMUCAHHBIX TTApaMETPOB,

KOTOpble HeoOXOoAMMbI Juid opranusanmuu xonnuera. [lapamerper MA, HSN u MAIO
nepenatorcs, Hanpumep, B IMM_ASS coolmiennn.

* Cell allocation (CA).Cmucok Bcex ARFCN B Bo3pacraromeM Mopsake, KOTOPBIE
ucrnonp3yrorcss B cote (Makcumym 64). Crmcok CA sBisercs uvacteio BCCH /
SYS_INFO 1.

* Mobile allocation (MA).Bsi6opka gacror u3 crrcka CA, kotopas npumeHuMa Kk MS u
nopsaKy xonmnuura — hopping sequenceidkcumym 64).

* Hopping sequence number (HSNucio B nuanasone ot 0 1o 63 (6 6ur Oe3 3HaKa),
KOTOPOE MCIIOIb3YEeTCs IS YIIPABICHUS TEHEPATOPOM XOIIITUHTA.

* Mobile Allocation Index Offset (MAIO)Yucno B muamasone ot O mo 63 (6 6ut Ge3

3naka). 3HaueHrne MAIO Bceraa paBHO oaHO# U3 yactor cnricka MA. MAIO pasnudno
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JUI BC€X MOOMJIBHBIX CTaHIUI, KOTOPBIE 3aHMMAIOT YaCTOThl OHOTO crucka MA u ouH
taiimcior TDMA kampa. B pesynbrate MOOWIBbHBIE CTaHIMU  OKAa3bIBAIOTCS
pacrpeielIeHHbIMU 10 BO3MOXHBIM YaCTOTaM.

* Frame number (FNHowmep Tekymero kaapa wiu ero dactu (T1, T2, T3). [lepemennsie,

KOTOPBIC U3BMCHAIOTCA CO BpEMEHEM JJI1 OpTraHU3aluy IMOPAaAKa XOIIIHHTA.

Hyperframe [GSM 05.01, 05.02] lunepkanp mnpenacraBisier coOOW  HAMOONBIITHI
OTpe30K BpeMeHU B uepapxuu kagpoB GSM. Ero npogomxkurensHocTh 3 yaca 28 munyt 53,760
cekyHn. ['mnepkanp coctoutr uz 2048 cymepkaapoB, KaXIblii U3 KOTOPBIX coOpaH u3 1326

MYJIBTUKAIPOB.

Idle-channel measurements [GSM 05.08, 08.58] [Mpuemonepenaryuk MOCTOSTHHO
NPOM3BOMUT  HW3MEpPEHHs  YpOBHS  HWHTEpPEpeHIMH  HEHCIIONb3YeMBIX  TaiMCIOTOB.
WNuTtepdepeniiun MOryT OBITh BBI3BaHBI APYTUMH MOOWIBHBIMH CTaHOUsAIMH uiau He GSM
cucreMamu. DT u3Mmepenus nepenatorcs or BTS na BSCB RF_RES_INDcoobmenusx. BSC

HCIOJIB3YCT 3TU U3MCPCHUA I MPUHATHA PCIICHHUA O HA3HAYCHUU OIPCACICHHOI'O KaHallia

Tpaduka.
IMEI [GSM 02.16, 03.03, 03.20] Mobile station equipment identitfla pucynke 29
nokazana crpykrypa IMEl — wunentuduxaropa moOunbHOro TtenedonHoro ammapara. C

nomomipio  IMElI  moxer ocymecTBiAThCS TpoBepka TenegoHAa Ha IPUTOAHOCTH K
UCIIOJB30BAaHUIO B JAaHHOW COTOBOM ceTu. Ecim 3Ta TEXHOJIOTMS HCHOJB3YETCs, TO
OCYIIECTBIIsIETCs MpoBepka ammapatoB B EIR — peructpe maentuduxamuu. IMEI coueraer B
ce0e creayromye napamMmeTpsl:

e 24-6uroBeii kom TAC — type approval codellepen BbIMyCKOM ammapatoB B
HKCIUTyaTaIMi0, KOMIIAHUS MPOU3BOJUTENb BBIMOIHAET MPOBEPKY HUX HapamMeTpoB JUIS
NPUTOJHOCTH Hcnoib3oBaHus B GSM cetsax. DToT npouiecc 1 TpeOOBaHUS ONPE/IEICHBI B
crangapre GSM.

» 8-6urosiii kon FAC — final assembly codeoTopsiii onpeensier 3aBoA-U3rOTOBUTEb.

*  24-6UTOBBIN CEpHUITHBII HOMED.

¢ 3amnacCHOC ITOJIC, KOTOPOC HC UCIIOJIB3YCTCA.
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- 24 bit - Bbit—bi-(—zfl it ————m 4 bit
TAC FAC SNR SP
g 60 bit >
Puc.29 Crpykrypa IMEI.
IMEISV [Tapamerp IMEISV — 510 pasnoBugnocts IMEI, B koTOpbIil BKIIOUEH

HOMEp BEpCUU MPOTrPaMMHOT0 oOecrieueHus Tenedonnoro anmapara. ®opmar IMEISV nokazan

Ha pucynke 30.

P 24 bit Poi— § it —ieg 24 bit >i—§ bit—

TAC FAC SNR SVN

P 64 bit »!

Puc.30 ®opmat IMEISV.

IMSI [GSM 03.03, 03.20] International mobile subscriber identity Mexnynaponusrit
uneatudukatop GSM abonenta. IMSI mnpencrabiser coOoil yacTh JaHHBIX 00 abOOHEHTE,
Kotopele coxpanstorcss Ha SIM. IMS| upentTudunupyer aboHeHTa B COOTBETCTBHU C
tpeboBanusimu ITU-T E.212. Ctpykrypa IMSI| ananormuna crpykrype Homepa MSISDN u
npezcrasisier cobor 15-tm 3uaunbnii HOMep. OH cocroutr u3 mobile country code (MCC),
mobile network code (MNC) unentudukaropa mobunsaoro abonenrta (MSIN). OtmeTrm, 9TO
B crannapte GSM, B oTmmune ot apyrux cranaaproB, MSIN He ucnonb3yercs Kak TenedOHHBINA
HoMep aboHeHTa. [[nsa ycnoxxnenus nepexsara IMS| npumensiercs cucrema Boiaeneaus TMS| —

BpeMeHHoro uaeHTudukaropa abonenra. Crpykrypa IMSI| nokaszana na pucynke 31.

A

 3digit L 2digit g 10 digit

MCC MMNC MSIN

Puc.31 ®opmar IMSI.
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IMSI attach/detach [GSM 04.08, 09.02] B coobmenusx BCCH / SYS_INFO 3
NOCTOSIHHO Tmiepeaaercss mapamerp ATT, KOTOpbId TOBOPUT O BO3MOKHOCTH BBINOJHEHUS
nporenypsl IMSI attach/detach. IMSI detacha#o npouenypa, kotopas uHGOPMUPYET CETh O
TOM, YTO MOOWIIbHBIM aOOHEHT Tepemiedl B BBIKIIOYEHHOE COCTOSIHME, HampuMmep Mpu
BBIKJIIOYEHUH MUTAHUS TeIeQOHHOTO anmapaTa U HE MOXET MPUHUMATh BXOJSIINE 3BOHKU WU
cepBuchl. MoOunbHas ctanmus nocbutaer coobmenue IMSI_DET_IND npu BeIKITIOUEHUH
nutanus. VLR coxpansier 310 cocrossuue MS. C momouipio JaHHON TEXHOJIOTHH MOKHO
COXpaHUTh PAJAMOPECYPCHI U TporieccopHoe Bpems. [IpoTuBomnonoxHas omnepanus — 310 IMSI

attach.Ona onpezenser ToT (akT, 4TO MOOMIIbHAS CTAHIIMS CHOBA aKTHBHA.

Incoming call [GSM 04.08, 08.08, 09.02] Bxopsiiuii 3B0HOK MOOHIILHOMY a0OHEHTY.

Incoming handover [GSM 04.08, 05.08, 08.08, 09.02] [Tpu BBITOJHEHUH XOHIOBEPA,
B “crapoii” BTS BeImosHsCTCS mpoleaypa MCXOsAIIero xsuaosepa (outgoing handover)a B

“nosoit” BTS BeImonHsAETCS mpoIieypa BXxoasiiero xauaosepa (incoming handover).

Interleaving [GSM 03.05, 03.50, 05.03] [Mporienypa  pacmpenciieHus
UH(POPMALIMOHHBIX OUT OJIOKAa KaHAJIbHOTO KOJMPOBAHHUS PEUYEBOT0 CUTHAIA 10 HECKOJIBKHM
Oypcram. Hcnonp3yercs Ans  HCIpaBlICHUs  BO3HUKAIONIMX — OMIMOOK B Ciyyasx
KpPaTKOBPEMEHHOTO BbITIaieHUs] MHPopManuu. Ecnu, Hampumep, ecnu HE NMPUHUMACTCS OIMH
eIl OypCT, a OCTajbHbIC MPUHUMAIOTCS 0€3 OMMOOK, TO MOTEPSHHBIM OypCT MOXKET OBITh
BOCCTaHOBJICH IO alIropuT™My Butepou.

[Ipu BbIMONHEHUM TEpPEeMEXEHUsT JAHHBIX BO3HMKAET 3aJep)kKka B Iepenaue HH(pOpMauy,
kotopas He mnpeBbmmaer 106,8 mMc s momHOCKOpPOCTHOTO KaHama. be3 mepemexeHus
nepenarotcs Toiabko kaHamel RACH n SCH. [Iponieaypa nmepeMexeHusi JaHHBIX COCTOUT B TOM,
yro 456 6ur kaHampHOW HMH(OpManuu Oioka N pasgenstorcs Ha 8 cy0-010koB mo 57 Owur,
KoTOpble 3aTeM mepectaBisitorcsi. Cy6-0moku ¢ O mo 3 Gioka N mepeMemuBaioTcs ¢ Cyo-
ookamu ¢ 4 mo 7 cy6-6moka N-1. Cy6-6yoku ¢ 4 mo 7 Ogoka N MEepeMemuBarTCs C Cyo-
osokamu ¢ 0 mo 3 cy0-6710ka N+1. [Tomydaercs, uro cy6-6m0oku ¢ O mo 3 COCTABISIOT BEPXHIOIO
noJIOBUHY OypcTa, a cy0-0soku ¢ 4 mo 7 popMHUPYIOT BEpXHIOIO TOJIOBUHY OypcTa. B mporecce
MIOCJIEIOBATEILHOTO  COCTaBJIEHUS OypcTOB OMTBHI BEpXHEH IOJIOBHHBI  IONEPEMEHHO

CKJIQJIBIBAIOTCS ¢ OMTaMU HYDKHEH 1osioBHHBL. [locepennne BkirodaroTes (pyiaroBbie OUTHI.
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Internal handover XoHmoBep, Koropeiii BeimonHseTrcs BSC 6e3 yuactus MSC.
BHyTpeHHHIi X3H0BEp sBIsIETCS YacTHRIM cirydaeM intra-BSCu intra-BT Sxaunosepa. Cm. T8,

external handover.

Intersymbol interference  MexxcumBoabHass WHTEpGEPEHIHS. ITOT TEPMHH OIPEACIIIET
SBJICHHE TIEPEXOJHOI0 pPasroBopa Ha COCEIHHMX COTaX, BO3HHMKAIOIIEE H3-3a PACIIMPEHUS
UMITYJIbCOB, BO3HHMKAIOMIETO0 B MPOIECCe IMepefayd MU  3aIepKEeK  PaclpOCTPAHEHHUS
pamrocurHaia. PucyHok 32 WILTIOCTPUPYET 3TO sBicHHE. JIeBas CTOpOHA PUCYHKA CBEPXY BHH3
MIOKa3bIBaeT M3MEHEHHE UMITYJIbca (CHMBOJIa). VICXOIHBIN CHTHAJ ITOKa3aH Ha BEpXHEM rpaduke,
€ro M3MEHEHHUe M3-3a (puiIbTpalMM MOKa3aHO Ha cpegHeM rpaduke. PacmmpuBiimiics cuUrHa
MmocJIC Mmepcaadyr IO paarvoOKaHally ITIOKa3aH CHHU3Y. Ecmu nepeaacTcsa OJAUH eI[HHCTBeHHBIﬁ
MMITYJIEC 338 BPEMsI JUTUTEILHOCTH Kaapa T, TO HAYEro CTPamHoro He mpoucxoaut. OxHako,
€CIIM MMITYJIBCHI TIEPEAOTCsl HEMPEPBHIBHO, TO MOYKET BO3HHKHYTH CHTYallHs, OKa3aHHas Ha
rpagpukax cmpasa. llpm paclIMpeHHSX HMITYJIbCOB MOXET BO3HUKHYTH MEXKCHMBOJIbHAS

UHTEpEPEHIIMS U TIEPEXOIHBIE PA3TOBOPHI P JIEMOAYIIALNN CUTHAJIOB.

Lt uit)

T T
g >
7112 > >
Base band signal with symbol length T Sequence of symhaols
uft) Lift)
A A

A AT A AN
VARV v WY Y

In bandwidth limited symbol Theoretically no cross talk, due to extinction

u(t) uit)
A

uf\ P ”[ t
VARV

Received, widened signal Cross talk due to impulse widening

Puc. 32 SInenne MeXCUMBOJIBHON HHTEp(EpPEHLINH.
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Jpyroil MpUYUHON TOSBICHUS MEXCHUMBOJIBHON HWHTEPPEPEHIIMH MOXKHO CUYHUTATh OIIMMOKH

CUHXPOHHU3ALUU IPUEMHOU U NepEarOIEel CUCTEM I HEUCIIPABHOCTD AEMOAYJIATOPA.

ISDN Integrated Services Digital Network (ISDN).

ISUP [Q.761 — Q.766] ISDN user part.ITonp3oBaTenbckass 4acTb MOJETH OTKPBITHIX
cucTeM ypoBHe# ¢ mepBoro no tperuid, Hanpumep, SCCP.Ilomumo GSM nporokona, ISUP

ucnonb3yercss MSC nnst oomena curnanuzarnueit ¢ ISDN.

ITU u ITU-T International Telecommunication Union — Telecomimation

Standartization SectoMexaynapoausiii Coro3 DIeKTpOCBSI3H.

IWF [PSTN/ISDN = GSM 09.03, 09.06, 09.07, CSPDN =SM 09.04, PSPDN = GSM 09.05,
09.06] OyHKIMH MexceTeBoro BizammopeiictBus. [loacucrema B coctae PLMN,
KOTOpasi obecrieunBaeT HepeueBylo cBs3b Mexny GSM u npyrumu cersmu, Hampumep PSTN,
ISDN, CSPDN, PSPDNOGmumu 3anavyamu IWF sBistiroTcst aganTaius napameTpoB Mepeaadn
u mpoTokosioB oOmena. OOwryHO, cuctema I|IWF pacnonaraercs B GMSC. ®usudeckas
peamuzamus IWF — 370 00BIYHO MOJEMBI, KOTOpHIE YCTAHABJIMBAIOTCS B 3aBHCUMOCTH OT

¢ynkuunit IWF. B Tabauue 8 nepeuncieHsl TUIIBI POTOKOJIOB M MOJIEMOB JIJIsl TpeoOpa3oBaHus

nanHbIx Meskay PSTN/ISDNu GSM.

Tabnuya 8. Tunvt mooemos ¢ GSM o GSM 09.07)

CeTb Tun moaema CkopocTb nepegaum
PSTN V.21 300 6oa/cuHxp.
PSTN V.22 1200 6oa/cnHxp.+acuHxp.
PSTN V.22bis 2400 6oa/cuHxp.
PSTN V.23 1200/75 6oa/acunxp.
PSTN V.26ter 2400 6oa/cuHxp.
PSTN V.32 4800/9600 6oa/cuHxp.
ISDN V.110 300 — 9600 6oa/acuHxp.

Kc [GSM 03.08, 03.20]  ITapamerp K¢ — 310 8-M1 OHTOBBIN KITH0Y MIKU(PPOBAHHS, KOTOPHIi
nojy4yaercsi Tpu BelUHCAcHMH 1o anroputmy A8 wu3 mapamerpoB Ki m RAND. Kirou

mudpoBaHus UCTIONB3YIOT Kak BTS, Tak 1 MOOMIIbHAS CTaHITHUS.
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Ki [GSM 03.08, 03.20] [Mapamerp Ki — 3T0 MHAMBUAYaIbHBIA KIII0OY aOOHEHTA, KOTOPBIH
coxpansercs Ha SIM-kapre u 8 HLR/AUC. [lnuna storo kitova — g0 16 6aiit. OH ucnons3yercs
npu nponenype ayreHtudukanuu. Kimrou Ki sBisercs Hambonee cekpeTHOH HH(pOpMaIuei,
HHUKOTJIa HE TepeaaeTcst Mo JIo0bM HHTepdelicaM W MCHOIb3YeTCs MPH BBHIYUCICHHUAX TOJIBKO

suytpu SIM u HLR/AUC. Cm. A5/X, A8, Kc.

LAC Cwm. Location area.

LAl  Cwm. Location area.

LAPB [X.25] Ao6G6peBuarypa Link Access Protocol B-ChannelOnucana B ITU-

pekoMeHmanusIx X.25.

LAPD [Q.920, Q.921] Link Access Protocol D-Channel. [Ipotokon  oOmeHna
curHanm3anueir B AbIS uHTepdeiice. B pagnonnTepdeiice ncnonb3yercs MOIUpUIMPOBAHHAS

Bepcus 3Toro nporokona — LAPDm.

LI Length Indicator. G OMTOBBII HHAWKATOP ATHHBI CUTHAJIBHOTO coobmieHust CCS7.

Lm-channel [GSM 04.03] Lm-kaHan — 3TO Jpyroe Ha3BaHHE IOJYCKOPOCTHOTO

tpadukoBoro GSM kaHana co ckopocTeio nepeaaun 6,5 Kbps.

LMSI [GSM 03.03] Local mobile subscriber identityYersipexOuroBsiii 6a30BbIit
napameTp, KoTopeii VLR HazHauaeT aboneHTy. llenp Takoro Ha3Ha4YeHHs] — TOBBICUTH CKOPOCTh
00pabotkn 3ampocoB VLR. JIBe cropoHbl oOMena wuHpopmamued ucnoiab3yoT LMSI mns

obmena. LMSI ucnonesyercs Tonabko mis oomena mexay HLR u VLR.

Location area [GSM 03.03, 04.08] O06nacTh MECTOPACIIONOKEHHSI, KOTOPast OXBAaThIBAET
HE MEHEe OJIHOH, a daimie Bcero, Heckojdbko BTS. Dta obmnacts ompenensercs, UCXoas W3
CIENYIOIIUX YCIOBUN:
- IIpu BBIOOpE HOBOI CEPBUCHOM COTHI B OJTHOW 0OJIACTH MECTOPACIIONOKEHUS MPOoIeIypa
Location Updateie BeimosasieTcs.
- Ilpm ycTraHOBIEHWW COCIMHEHHUS CETH C MOOWJIBHOW CTaHIMEH, HAmpUMep, MpHU
BXOJIAIIEM 3BOHKE, HEOOXOIMMO TMOChUIATh COOOIIeHHe melmkuara Ha Bce BTS,

KOTOPBIC HAXOAATCA B OZ[HOﬁ obiactu MCCTOPACIIOJIOKCHUA.
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Boo01iie roBops, onpeaesieHre 001acTH MECTOPACIIONOKEHUSI CBA3aHO C CUTHAIBLHBIM TPapHUKOM.
Yewm Gombirie 001acTh, TeM Bbille curHanbHbI Tpaduk. Kaxxnas BTS nepenaer naentupukatop
obmactu Mectopacrnonioxkerust LAl B cuctemubix coobmienusix BCCH / SYS_INFO 31 4. [pu
ocymectBieHun pasroopa LAl nepemaercsa 8 SYS_INFO 6 10 HEOOX01UMO ISt BBITOJHCHHS

xaug0Bepa). @opmar LAl mokaszan Ha pucynke 33.

X

— 3 digit — w1 e 2 digit —eeg 4 digit

MCC F MNC LAC

Puc.33 popmar LA

[Tone ‘F’ — 3amomusroree, ono Beeraa pasuo 111bin. Tpu udper MCC (mobile country code)
pacnionaratorcss B 1Byx Oaiitax. Kox mobunbHoii cetu (mobile network code}anuceiBaetcs
neymst mudpamu. Kog obmactu mecropacnonoxenus LAC moxer ObITH ompeneneH JTH0ObIMH

koMOuHanmsiMu, Kpome 000Gexn FFFFhex

LPD [GSM 04.06] Link Protocol DiscriminatorIByxOuToBbIi mmapaMeTp, KOTOPBIH SIBISETCS

4yacTbhlO aipecHoro noius kagpa LAPDm.

LSSU [ITU Q.700-Q.704] Link status signaling unitOgxHa w3 Tpex CHUTHAIBHBIX
€IMHUI], KOTOPbIE UCTONB3yIoTCs B curHanu3aiuu CCS7 flomumo MSU u FISU). Ha pucynke
34 nokazan popmar LSSU.DTa enuHuIa UCIOMB3YyeTCs sl UHANKAIMN OMIMOOK, KOT/Ia JTUHK
MOTEpsIH WK HapyiieH. Ha pucyHke moka3aHbl BO3MOKHBIE KOMOMHAIIMK 3-X OUTOBOTO TOJIS
COCTOSIHHSI, TI0 KOTOPOMY TIPOMCXOJHUT KOHTPOJb U YIPABJICHHE JHHKOM. Pa3nmnunthb
CUTHAJIbHBIC E€AMHUIBI MOXXHO MO 3HAuYeHUIO HHAuMKaTopa anuHbl Ll. Ecim LI mpunumaer

3HaueHue 1 wim 2, To 3Ta curHaibHas equauna — LSSU.

LU Location Updatellporieaypa moaTBep:KACHHUS HaXO0KIACHNS MOOUIBHOM CTaHIIUU
B OIpEJICIIEHHON 30HE 00CITY)KUBaHUS ceTH. BbIBaeT Tpex TUTIOB:
- Hopmanenas nponenypa LU. Bemonnsercs mpu mnepexone MOOWIBHOW CTaHIMU U3
oJHOM obmactu Mectopacmonoxkerus (Location Areak npyryro.
- Tlepuomnueckas mporeaypa LU. BeimomasieTcst yepe3 onpeeneHHbId Mepruo]] BpEMEHH,
KOTOpBII ompenensiercss Taitmepom 13212, ecnu MOOUIIbHAS CTaHLUS BCE 3TO BpeMs

HAXOJIMJIaCh B OJTHOM 0OJIACTH MECTOPACIIOIOKECHHS U HE ObUTa aKTHBHA.
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- LU, semomusemas npu IMSI attach/detachBeimonusercs B ciiyuae BKIIOYCHHS U

BBIKJIFOYEHMS IMTAaHUS MOOMIJILHOM CTaHIIHUH.

_J.6.5-4.3,2;1_.0_ Bi

_020:0:0:000:0:0 = 00 = Uut of alignment _ _ _ _ _
0 T0x D00 00T T =7 0 = Wormal alignment status _ _
_0; 0;0;0:010:1;0 = 02 - ‘Emergency alignment status _ _
J03 03 0:0:000: 151 = 03 = 'Outofserice’ _ _ _ _ _ _ _
_05 Di0F 00T Ti0T0 = D4 = "Processor outage’ _ _ _ _ _ _
(0 0:0-0-0.1:0-:1y =+ 05 = "Busy/congestion”
"I L] 1 1 F L] L] 1
: » Bbit 14 7hit [17 7hit & 8hit
v 2
Flag FCS SPARE; = L || FSn 5| BSN [ Flag  —
K

. Obit = 1Ghit —m 5

121 Ll=1{coder 2)

Status field {SF)
Puc. 34.®opmar LSSU.

MAIO Cm. HSN

Mandatory TepMuH, HCONB3yeMbIil B CTaHIApTax AJsl ONpeAeTeHHUs 00sS3aTelbHbIX
napamMeTpoB, T.e. T€X IMAapaMeTpoB, KOTOpHIE JOJDKHBI OBITh BKJIIOUEHBI B COOOILEHHE.

[MpotuBomnonoxHeIi TepMuH — “Optional”.
MAP [GSM 09.02] Mobile application part.

MAX_RETRAN [GSM 05.08] Omun u3 mnapamerpoB kaHana RACH, xortopsiii
nepemaercs B cucreMubix coobmienusx BCCH/SYS INFO 1 — 4Iloka3biBaer, CKOJBKO pa3
noApsn MoOwWiIbHas craHmus MoxeT mnepenaBath coobmenne CHAN_REQ na BTS.

Ucnonb3ytores 3Hauenus 1, 2, 4u 7.

MCC [E.212] Mobile country codel nentrdurarop, KOTOPBIH COCTOUT U3 TPeX HU(P U

YHUKAJIBHO ompenenseT ctpany. Cm. Ta6:m.9.
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Tabn. 9 Koovt MCC nexomopwix cmpat.

Country MCC Country MCC
Afghanistan 412 Albania 276
Algeria 603 American Samoa 544
Angola 631 Antigua and Barbuda 344
Argentina 722 Australia 505
Austria 232 Azerbaijan 400
Bahamas 364 Bahrain 426
Bangladesh 470 Barbados 342
Belgium 206 Belize 702
Benin 616 Bermuda 350
Bolivia 736 Botswana 652
Brazil 724 British Virgin Islands 348
Brunei 528 Bulgaria 284
Burkina Faso 613 Burma 414
Burundi 642 Cambodia 456
Cameroon 624 Canada 302
Cape Verde 625 Cayman Islands 346
Central African Republic 623 Chad 622
Chile 730 China 460
Colombia 732 Comores 654
Congo 629 Cook Islands 548
Costa Rica 712 Croatia 219
Cuba 368 Cyprus 280
Czech Republic 230 Denmark 238
Germany 262 Djibouti 638
Dominica (Commonwealth) 366 Dominican Republic 370
Ecuador 740 Egypt 602
El Salvador 706 Equatorial Guinea 627
Estonia 248 Ethiopia 636
Faroe Islands 288 Fiji-Islands 542
Finland 244 France 208
French Antilles 340 French Polynesia 547
Gabon 628 Gambia 607
Georgia 282 Ghana 620
Gibraltar 266 Greece 202
Greenland 290 Grenada 352
Guam 535 Guatemala 704
Guernsey (England) 234 Guiana (French) 742
Guinea 611 Guinea-Bissau 632
Guyana 738 Haiti 372
Honduras 708 Hong Kong 454
Hungary 216 Iceland 274
India 404 Indonesia 510
Iran 432 Iraq 418
Ireland 272 Isle of Man (England) 234
Israel 425 Italy 222
Ivory Coast 612 Jamaica 338
Japan 440 + 441 Jersey (England) 234
Jordan 416 Kenya 639
Kiribati 545 Korea (North) 467
Korea (South) 450 Kuwait 419
La Reunion 647 Laos 457
Latvia 247 Lebanon 415
Lesotho 651 Liberia 618
Libya 606 Lithuania 246
Luxembourg 270 Macao 455
Madagascar 646 Malawi 650
Malaysia 502 Maldives 472
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Mali 610 Malta 278

Mauritania 609 Mauritius 617
Mexico 334 Monaco 212
Mongolian Republic 428 Montserrat 354
Morocco 604 Mozambique 643
Namibia 649 Nauru 536
Nepal 429 Netherlands 204
Netherlands Antilles 362 New Caledonia 546
New Zealand 530 Nicaragua 710
Niger 614 Nigeria 621
Norway 242 Oman 422
Pakistan 410 Panama 714
Papua New Guinea 537 Paraguay 744
Peru 716 Philippines 515
Poland 260 Portugal 268
Puerto Rico 330 Qatar 427
Reunion 647 Romania 226
Russia 250 Rwandese Republic 635
San Marino 292 Sao Tome and Principe 626
Saudi Arabia 420 Senegal 608
Seychelles 633 Sierra Leone 619
Singapore 525 Slovakia 231
Slovenia 293 Solomon Islands 540
Somalia 637 South Africa 655
Spain 214 Sri Lanka 413
St. Kitts and Nevis 356 St. Lucia 358
St. Pierre and Miquelon 308 St. Vincent and the Grenadines 360
Sudan 634 Suriname 746
Swaziland 653 Sweden 240
Switzerland 228 Syria 417
Taiwan 466 Tanzania 640
Thailand 520 Togo 615
Tonga 539 Trinidad and Tobago 374
Tunisia 605 Turkey 286
Turks and Caicos Islands 376 UAE 424
UAE/Abu Dhabi 430 UAE/Dubai 431
Uganda 641 Ukraine 255
United Kingdom 234 + 235 Uruguay 748
USA 310...316 Uzbekistan 250 + 434
Vanuatu 541 Venezuela 734
Vietnam 452 Virgin Islands 332
Wallis and Futuna Islands 543 Western Samoa 549
Yemen/Arab. Republic 421 Yemen/Peoples Republic 423
Yugoslavia 220 Zaire 630
Zambia 645 Zimbabwe 648
MEAS RESu MEAS_REP [GSM 04.08, 05.08, 08.58] BTSu MmoOunInHas cTaHLMSA BO

BpeMsl aKTHBHOTO COCJMHCHUS HU3MEpSIOT CWIIy CUTHaJa M ero kadecTBo. MS mochiiaeT
pe3ynbrarbl m3mepenuit Ha BTS B coodmenun MEAS_REPc nepuoanunocteio 470,8 ms 1fo
kanatam SDCCH/SACCH)umun 480 ms fo kanamam TCH/SACCH). BTSkoMmmonyer 3tu
pe3yapTaTthl co cBomMu U otnpaBiaser Ha BSC B coobmennn MEAS_RES. Ecim BTS
IPOM3BOAUT HM3MEPECHUE IapaMeTpOB CBOOOJHOTO KaHana (T.e. TalMCIOTa, KOTOpBIH He
UCIIONIB3yeTCS B HACTOSIIMH MOMEHT ISl COEIWHEHHus), To (opmupyeTcs cooluieHue

RF_RES_INDxotopoe Takxxe otchinaercs Ha BSC.
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MM [GSM 04.08] Mobility Management. ITonbp30BaTeNbCKUii  MPOTOKOT  MEKIY
MoOmiIbHOM craniuei u noacucrtemoir NSS. [Ipu Takom B3ammopeiicTBum mojacucrema BSS
CTaHOBHUTCS TPAH3UTHOU It cooOmieHus. B ocHoBHOM, B MM HCIIONB3YIOTCST COOOIICHUS /st

OpraHU3aIi POYMUHTOBBIX MpoLEayp U PyHKINN O€30MacHOCTH.

MNC [GSM 03.03] Mobile Network Code. /IBe 1uudpsl, KOTOpbIE YHUKAIBHO

OTIpeNIeNIAI0OT MOOMIIBHYIO CETh B IpeJiesiaX OJHOM CTPaHHBI.

MOC Mobile Originated calllicxonsiumii 3B0HOK OT MOOHIIBHOTO a0OHEHTA.

MoU Memorandum of Understandingcemupusiii hopym GSM onepatopos.

MPTY JononuurensHas yciyra. Cm. SS.

MS Mobile stationMo6unbHas cTa”us.

MSC Mobile Switching CenteKommyTtarop.

MSC number [GSM 03.03] Homep, wumeronmii  crpykrypy MSISDN, koropsbrlit

npucBauBaetcs MSC s opranmszanuu aapecaiun SCCPcoobmenuii. Cm. global title,

MSISDN [GSM 03.02, 03.12] Mobile subscriber ISDN. HenocpenctBeHHblit  HOMeEp
MOOWIBHOTO aboHeHTa. OTMETUM, YTO JJIs1 OJJHOrO a0OHEHTAa BO3MOXKHO BBIJCIICHHE HECKOIBKUX
HomepoB MSISDN, kotopeie Oyayr xpanutbes Ha ero SIM. Takoit nHabop MoXeT
UCTIONIB30BATHCS I HECKOJIBKUX YCIIYT, HAIPpUMeEp, OJMH HOMEp IS rojioca, ApYyroi i dakca.
Homep MSISDN cocrout u3 Country codeCC (1...33naka), National destination code NDC (3
3Haka) U HoMmepa aOoneHta. Hampumep, 7-902-6021111Poccuss, MTC, HOmMep aboHeHTa

6021111.

MSK Minimum shift keying.Bua moaynsiuu curaana (cm. GMSK).

MSRN [GSM 03.03] Mobile station roaming numbeBpemennbiii HOMEp, KOTOPBIi
UCTIONB3YeTCS IPU BXOAAIIMX 3BOHKaX MOOMIBHOMY a0OHEHTY JUIS MapUIpyTHU3aIlH BBI30BA OT
upiro3oBoro MSC k. MSC/VLR, B kxoropom Haxoautcs abGonent. Hasznauenme MSRN

npousBoautcst VLR mpu nmonmyyennn madopmanun mapmpyruzauuu ot HLR. OcBoboxnenue

49



MSRN npousBoauTcs mociie yctaHoBiIeHUs Bbi3oBa. B memom, MSRNucnonb3yercst TONbKO 15

MapIIpyTU3alluU BBI30Ba U HE HECeT MH(OpPMAIMK IO UACHTH(PHUKAIIUYA AOOHEHTOB.

MS_TXPWR_MAX [GSM 05.08] [MTapamerp, OTIPEICIISTOLIH MaKCHUMaJIbHYIO
BBIXOJIHYIO MOIITHOCTh, KOTOPYIO MOXET HCIoib30BaTh MS B TpadukoBoM KaHame mpu

HAaXO/ICHUU B OIIPENIECIIEHHOM COTE.

MS_TXPWR_MAX_CCH [GSM 04.08, 05.05, 05.08] [Mapamerp,  ompenensromuit
MaKCUMaJIbHYIO BBIXOJHYIO MOIIHOCTBH, KOTOPYIO MOXET Hcrnojb3oBaTh MS B kaname RACH.

Ot0 mapamMeTp nepenaercs B cucteMHbx cooduienusix BCCH/SYS_INFO 31 4.

MSU [ITU Q.700 — Q.704] Message Signaling Uni©axa u3 Tpex cHrHaIbHBIX
€IMHUI], KOTOPbIe UCTONb3yioTcs B curHanu3aiun CCS7 {tomumo LSSUwu FISU). Ha pucynke
35 nokazan ¢opmar MSU. Dta eaununa ucnonpzyercs A Hepenadn JaHHbIX. OmnpenenuTsb
MSU MoxHO TO 3HaueHHIO MHAWKaTopa UMHBL LI, KoTOphlii B 3TOM ciydae Bcerma OyneT

OoJIblIE, UeEM 2.

\ 8Dt =16 bit ete—— [ * 8 hit ——pwd & bit 12 hit 1t Thit 110 Thit ! 8hit !
Flag FCS SIF 510 U A Fsu il Bsn| Fag e
Ll =2

Puc.35 ®opmar MSU.

MTC Mobile Terminating CallBxoasimuii 380HOK MOOHIIEHOMY a0OHEHTY.

MTP [ITU Q.700 — Q.704] Message Transfer PaHactp curnanuzanuu CCS7,
KOoTOpas nokpbiBaeT ypoBHH ¢ 1 mo 3. lns MTP onpenenenst Tpu tuna coodmenuit — FISU,

LSSUu MSU.

Multiframe [GSM 05.01, 05.02] B uepapxuu kaapoB GSM cymectByer 26-MynbTukazap (T.e.
MYJBTUKAP, cocTrosumii u3 26 TDMA kanpoB), JNTUTEIBHOCTS KOTOpOTro coctaBisier 120 msu
S51-myneTHKanap, cocrosumii u3 51 TDMA kaapa, muTenpbHOCTh KOTOporo — 235,8 msKaxapiit

TDMA kazap cocTOUT U3 BOCBMH OYPCTOB.

Multiparty HononuurenbHas yciayra. Cm. SS.
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N200 [GSM 04.061ast LAPDm, Q.921 nas LAPD] CyeTynk  MAaKCUMAJIBHOTO  YHCIA
HOMBITOK Tepenad maHHbix mo Abis wim Um-untepdeiicy. Onpenensier, ckoibko pa3 Oyner
NPEIIPUHSITA TOMBITKA Tepeadd JaHHBIX, MPEeXae 4eM 000pBETCS COCIUHEHUE 2-T0 YPOBHSI.
Hns  Um-uatepdeiica coequHeHne MOXKET OBITh TMPEKpaIeHo TaKkKe 10 IapamMeTpy
RADIO_LINK_TIMEOUT, kotopoe oOpwiBaeT coenuHenne Ha ypoBHe 1. B Tabmume 10

nepeunciensl 3Hadenus napamerpa N200 qys panuountepdeiica.

N201 [GSM 04.061ast LAPDm, Q.921 nas LAPD] CYeTuynK MaKCUMAJIBHOTO KOJIMYECTBA
okteToB mH(popmMarmonnoro moiast LAPD/LAPDmM kaapos, kotopeie mepenatorcss B AbiS mm
Um wunrepdetice. Jns panuounrtepdeiica MakcuMmanbHas JUIMHA KaJIpa OrpaHUYeHa

(¢U3nUeCKUMHU BO3MOXXHOCTAMHU pafuokaHana. B tabmune 11 nepednciensl 3HaYeHUsT CUETYMKA

N201.

Tabnuya 10.3nauenus cuemuuxa N2000xs paduournmepgetica.

Twvn kaHana N200
SACCH 5
SDCCH 23
FACCH (fullrate) 34
FACCH (halfrate) 29

Tabnuya 11.3nauenus cuemuuxa N2010as paduounmepdpetica.

Twvn kaHana N201
SACCH 18
SDCCH, FACCH 20

BCCH, PCH, AGCH | 23

N(R) u N(S) [Q.920, Q.921] CueTuuky ISl OpraHU3aluy KOPPEKIUU OLMTHOO0K, KOTOPBIC
nokaszeiBaioT, uro kaap mpuHAT “N(R)” wmu nepeman “N(S)” 6e3 ommbok. Oba cueTdnka

ucnonb3yroTes B npotokonax LAPD u LAPDmM nns orBeta Ha |-xazp.
NCC [E.164, GSM 03.03] Network color code. TpexOuTOBBIH KO, KOTOPBIi

uaentudunupyer MmoomibHyo cetb (PLMN). SBnsercs yacteio mapamerpa BSIC u nmepenaercs

yepes kaHan cuaxponmsanun. Cm. SCH, burst
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NDC [E.164, GSM 03.03] National destination codélsnsercst yacteio ISDN HOMEpa
aboHeHTa, Kak 3T0 ycTaHoBieHO pekomeHmgammed ITU-T E.164. O6sryno, NDC wumeer
aJipecaluio 1Mo OoNpeAesIeHHON TeppuTopun win crpane. Ho Moxert ObITh ajpecaius 1o yciyre,
Harpumep, B CIIIA NDC 800anpecyetcs kak OecruiaTHbIA TeIePOHHBIM HOMED JJIST BXOJISIIINX

3BOHKOB.

Neighbor cell CocenqHruMM COTaMHM Ha3bIBAlOTCS BCE COTHI, KOTOPBIE MOTYT OBIThH
KaHAUaTaM{A Ha BBIMOJIHEHUE XJHOBEpa sl a0OHEHTA, HaXOISAIIETOCs B 30HE OOCTYKHBAHUS
onpeneneHnoit BTS. Kaxnas BTS pomxna unHGOpMHpOBATH BCE aKTUBHBIE U HEAKTUBHBIC
MOOUIbHBIC CTaHIMH, Haxoxsmuecs B ee 30He o BCCH wacrorax cocegnmx cor. 3TO
OCYIIECTBIISICTCS Tepelnadeid CHUCcKa YacTOT COCEJHUX COT B CHCTEMHBIX COOOIICHHSIX
BCCH/SYS_INFO 2 fns neaktuBubix ctanmmil) wim BCCH/SYS INFO 5 fi1s akTHBHBIX
crannuii). Ecin wacrora BCCH coceaneii coOThl He TIEpeUnciieHa B 3TOM CIHCKE, TO XOHIOBEP B

TaKyl COTY HEBO3MOXEH.

Nonsynchronized handover Cwm. Synchronized handover

NSS Network switching subsysterloncucrema koMmmyTtatopoB. OOImKiT TEPMHUH IS
CETEBBIX JIEMEHTOB COTOBOM CETH, KOTOPbIE HE OTHOCSTCS K paanocBs3u. B coctaB NSSexonst

MSC, HLR, VLRu EIR.

Nyl [GSM 04.08] MakcumanbHoe uuciio monbiTok mepenaun coodmerns PHYS INFO Bo

BpeMs BBIITOJIHEHHSI aCHHXPOHHOTO X3HaoBepa (Cm. T3105.

Octet 1 okrer = 106aiiT = 8 Our.

OML [GSM 08.59] Operation and maintenance linklluak oOcayxuBaHus u

ynpasienus BTS.

OPC [Q.700 — Q.704] Originating point codeKos nyHkTa OTHpaBUTENsT CUTHATM3AIHH.
Unentudpumupyer otmpasurens MSU. Crapmapr curnammzaumu OKC7 ompenenser 14-tu

ourossiiit OPC. OPGrepenaercs B routing labelgmecre ¢ DPCu SLS.

OSI reference model Open system interconnection reference mod&oaens

B3aUMOJICHCTBUS OTKPHITHIX cucteM. Onpenenena pexkomenaanusmu ITU X.200 kak cTpykTypa
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BBaHMOHCﬁCTBHH MCXKAY pas3jIndYHbIMU CHCTCMaMU. OcHoBa MOZCIIN COCTOUT B pasrpaHU4YCHUU

mnmponecca oOmeHa JaHHBIMU 1O CEMU HC3aBUCUMBIM YPOBHSIM.

0SS Operation Subsystenilpyroe Ha3BaHWE IEHTpa yIpaBICHUS U OOCITY)KHBAHHSI

(Operation and Maintenance Center - OMC).

Outgoing call Bri30B, WHHUIMHpPOBaHHBIA  MOOWIBHOW  cTaHmmen. Taxxke

OTHOCHTCS K HCXOJIAIIEMY 3BOHKY OT MoOmibHOTo abonenta (MOC).

Outgoing handover Cwm. incoming handovesynchronized handover

Paging Group [GSM 05.02] MoOunbHble  a0OHEHTBHI  Pa3AeISAIOTCS  Ha  TPYIIIBI
neipkuara 11 obecreuenust Mexanusma discontinuous reception BRX C momoripsio DRX
MOXKHO TPOJIJIHMTH BpeMs paboThl Oarapeid MOOMJIBHBIX cTaHIMHA. Ecinu MoOMiIbHAs cTaHIMA
OTHOCHUTCS K OINPENEIICHHON TpyIie NEeWPKUHra, TO OHA CIYIIAeT BBI30B OT CETH TOJIBKO
OIIpeJIeIeHHOe YHMCIO0 pa3 B SlamymbTukazp. DTo 4YMCIO pa3 ONpenessieTcss HepeMeHHOH
BS_PA_MFRMS. Ilepemennas BS_CC_CHANS ompenensier, CKOIbKO TalMCIOTOB
mynbTukanpa BCCH kanana orBeneno nog CCCH.Hcnonb3ys 3Tu nepemenHsle, a Takxe IMSI,

BBIYUCIISICTCS IPUHAIICKHOCTh MS K ornpeneneHHo# rpymme neipKuHra;
Paging group(0...n-1) = ((IMSI mod 1000) mod (BS_CC_C HANS x n)) mod n

rIe N =KOJNYECTBO OJIOKOB IMEHIKUHTA.

PCH [GSM 05.01, 05.02] Paging Channel xanan neiimkuara. CKOpOCTh Hepeaadn
nanHbIx B oqHoM PCH —0moke paBaa 782 bps.

PCM Pulse Code Modulation#mmynscHo komoBas moayssnus (MKM).

PCS 1900 Personal Communication System 1900 MHz. PCS1860ssusercs
CTAaHJAPTU3UPOBAHHOM CHUCTEMOH, HO OTHOCHTCS K TpyNIe CHCTEM MOOWIIBHOW CBSI3H,
ucrnonp3zyemoit B CIIIA. Onna u3 atux cuctem nopooHa GSM — DCS1800/pyrue cucteMbr —

sro CDMA/IS-95u TDMA/IS-136.

PD [GSM 04.08]  Protocol discriminator.
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PDU [X.200 — X.209] Protocol data uniffepmun u3 OSImoaenu, OTHOCAIIUICS K
obnmacTu MaHHBIX B cooOmeHnd. OOIacTh MaHHBIX COACPKHUT JaHHBIC TPHIOKEHUS U
KOHTPOJIbHYI0 HMH(OPMAIMIO WIM KOJOBYIO WH(pOpMAIMIO I JaHHBIX mnpuioxkeHus. PDU
ucrnonb3yercs B yactu | CAP xak 0000meHHbI TepMUH, IS afpecaliy JHAIOTOBON YacTH U

YaCTH KOMITOHEHTA WJIM COJEPKUMOro 3TUxX 4yacteit mo otaenbHoctu. Cm. TCAPu MAP.

PIN [GSM 02.17] Personal Identification Numbéfomep, koTopsiii MOXeT coaepkarsh oT 4
no 8 uudp, nNpeaHas’HAauYeH JUIsl NPEAOTBPAIICHUS HECAHKIMOHUPOBAHHOIO JOCTyHa K
MoOmiIbHOMY amnmapaty. PIN MoxeT ObITh H3MEHEH WITH JJaXKe BBIKJIIOUEH T10 JKEeJIaHUI0 aOOHEHTA.
PIN BBOomuTCS mpu BKIIOYEHWH NHUTAaHUS anmapara. EcaM HECKOIbKO pa3 Obul BBEICH
HenpaBwibHbI PIN, To anmapar ¢ SIM kaproii mepexoauT B pexuM OJOKHPOBKH, U I €ro

BkioyeHus Heooxomum PIN unlock key (PUK).

PLMN Public Land Mobile NetworkCotoBasi ceth, HaeHTU(HUKATOPOM KOTOPOW

B nipeaenax crpansl sBisgercss NCC.

Power Class [GSM 05.05] B cranmapre GSM, BTS m Bce MOOWIIBHBIC CTaHIHH
KJIacCU(UIUPYIOTCS B 3aBUCUMOCTH OT MAaKCHMAaJIbHO BO3MOKHOW M3ITy4yaeMOil MOITHOCTH.
MoOwiibHasi CTaHLUS TepelaeT CBOM KacC MOIIHOCTH KaXKIbI pa3, KOrJa yCTaHaBIMBACTCS
coefrHeHue. bonbIIMHCTBO MOOMIIBHBIX CTAHIMKA OTHOCATCA K 4 M S Kiaccy. Beicime kiaccsl
MOOWJIBHBIX CTAaHLUMH YCTaHABIUBAKOTCS HA aBTOMOOWJISAX MJIM CTallMOHAapHbIX OOBekTax. B

Tabnuie 12 nepedrcieHbl KIacChl MOIIHOCTH MOOWMIIbHBIX cTaHwii u BTS.

Power control [GSM 05.05, 05.08] Cragmapr GSM mnpeamonmaraer, 9To Kaxkaas
MOOWJIBHASI CTaHIIMS MOJKET IMPOU3BOJIUTH YyIpamieHue MomiHocThio. s BTS ympaBnenue
MOIIHOCTBIO — 3TO0 HeoOs3arenbHas ¢(yHkuus. B 3aBucumoctn oT kauectBa cBsizu, BSC
ynpasiseT MoutHocThio BTSu MS. [IpenmyiiecTBo UCTIONB30BaHUE YIPABICHHUS MOIIIHOCTBIO —
MUHHUMH3AIUSI UHTepGEPEHITUN U YBEITHUYCHHUE PECYPCOB paboThI OaTapei.

BSC coob6maer BTS, kakyi0 MOIIHOCTh OHa JOJDKHA KCIOJIB30BaTh, MPU ITOMOIIH
komauael BS POWER_CON.Ecniu HeoOXoaumo, yNpaBiIeHHE MOIHOCTHIO MOOMIBHON
CTaHUUU TmpousBoauTcs npu nomomu komanasl MS_POWER_CONDra komanaa nepegaercs
Ha MoOmIIbHYIO cTaHnuio B kKaHaie SACCHc nuckpernocteio 480 ms.

Ha pucynke 36 mokazaHsl TAfMCIIOTHI B MPOIECCE YIPABICHHUS MOIITHOCTHIO. TaitMCIOTHI

1w 6 B JaHHBII MOMEHT HE HCIIOIB3YIOTCS.
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Tabruya 12. Knaccwvt mownocmu.

GSM DCS1800 PCS1900

Class MS BTS MS BTS MS BTS
(W/dBm}  (W/dBm} [ (W/dBm)  (W/dBm) | {W/dBm)  (W/dBm!}

1 -/- 320/55 1/30 20043 1/30 20/43
Z 839 160/52 0,25/24 10/40 0,25/24 10740
3 5/37 B0/49 4,36 5/37 2/33 597
4 2/33 40/46 / 2,5/34 / 75/34
5 0,8/29 20/43 [ [
§ ; 10/40
7 b/37
8 2,5/34 - -f-
Micro (M1) 0.25/24 1 6/32 05/27
Micro (M2) 0,08/19 0,5/27 0,16/22
Micro (M3) 003/14 0.16/22 0.05/17

A Transmitter power
Fl - r

' TSO ¢ TST ¢ TS2 : TS3 :TS4 TS5 TS6 TS7 Time

Puc. 36 YnpaBnenne MOIIHOCTHIO.

Preprocessing [GSM 08.58] HeoOs3aTenbHas QyHKIUSA CHCTEMBI, IpH KoTopoir BTS

COCTaBJIIET COOCTBEHHBIE PE3yJbTaThl U3MEPEHUI Ha OCHOBE TE€X, KOTOpPbIE MOIydeHbsl oT MS.
Hanee BTS ormpansier coobmenuss PREPRO_MEAS_RESa BSC pexe, vem MEAS_RES
yepe3 kaxapie 480 ms.IIpenponeccunr obnerdaer 3amauy BSC mo o0paboTku pe3ynbTaToB
HM3MEPEHU.
Primitive [TpumutuBamu HaszsiBatoTcs napamerpsl T CAP, koTopsie “aromaphsl”’, T.e.

HEe MOryT ObITh pazzaenenbl. Pekomenmammm X.200, xotopwie omnpeaensior moxaenb OSl,
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OMMpeCaACIA0T IMPUMHUTHBEI, C IMOMOIIBIO KOTOPBIX ITPOHUCXOJUT o0MeH MCXKAY BEPTHUKAIbHBIMU

ypoBHsiMu Monenn OSI.

PSTN Public switched telephone networkenedonnas cets 001IETO MOIB30BaHUS.

PUK [GSM 02.17] PIN unblocking keyKox mns pasomokuposku PIN, cocrosiuumii u3
10-tu mup. B ommmmune ot PIN, PUK HEe MokeT OBITh M3MEHEH 1O kenmanuio aboHeHTa. Kon

PUK neo6xonumo BBoAUTH npH O1okupoBke SIM u3-3a Heckonbkux HeBepHBIX BBOAOB PIN.

RACH [GSM 05.01, 05.02] Random access channel kanan ciny4aifHOro moCTyIIA.
OnuH u3 0000MICHHBIX KaHAIOB yrpaBieHus (HampasiacHue — UPIiNK), KoTopelit ucmons3yercs
JUIL TIOCBUIKM MOOWIJIBHOW CTaHIMM 3armpoca Ha coeamHenue ¢ BTS. UYepes asror kaHan

nochLIaeTcs ToJibko nBa Tuma coodmenuii: CHAN_REQu HND_ACC.

Radio_Link_Timeout Cwum. Radio link failure

Radio Link Failure [GSM 04.08, 05.08] CoueTaHue pa3IMYHbBIX YCIOBUH, BCICACTBUE
KOTOPBIX MPOMCXOAUT pa3pwiB coeauHeHuss B Um-unrtepdetice. [Ipu 3TOM, MOXET OBITH J1Ba
ciryyast:

* Radio Link Failure,yposensr 1. Hambosee uwacras nmpuyuHa MOTEPU COCAUHEHHS Ha
nepBoM (pusndyeckom) ypoBHe — 3T0 omrbka npuema kanaina SACCH konngectBo pas,
kotopeie omnpenenensl nepemenHoir RADIO_LINK_TIMEOUT. Drto kacaercss kak
Hanpasienus: Uplink, tak u downlink. ITapamerp RADIO_LINK_TIMEOUT wmoxer
OBITh YCTAHOBJIEH OTHAENBbHO miusi Kaxmoi BTS m mepemacrcs B BCCH/SYS _INFO 3.
Ecnmu paspeiB coenuHeHus moiaydeH Ha BbiaeneHHbIx Kananax (TCH mmm SDCCH, 1o
BTS noceutaer nHa BSC coobmenne CONN_FAIL ¢ npuunnoii 1 (Radio Link Failure).
Hanee BSC noceimaer Ha MSC coobmennss CLR_REQc mpuuunoit 1 anst 3akpbITHsS
coenqnuenns BSC-MSCu ocBoOokaeHnsa Kagaia.

* Radio Link Failure,ypoBennr 2. Kpurepuii oOpbIBa COCTUHEHUS sl 3TOTO Cllydast
aHajoruyeH npenpiaymemMy Bapuanty. Kornma MS unu BTS noceinaet nHdopmanmoHabie
kaapel (I-xkagp, SABME=«anp u T.1.) Komn4ecTBOM, yka3aHHbIM repeMmenHoir N200 6e3
MOJTyYEHUsI OTBETA, TO HA YPOBHE 3 BOSHUKAET OIMMOKA COSAMHECHHSI, KOTOPasl BHI3BIBACT

ocBoboxaenne kanana. Ha BSC nmoceutaercs coobmenne ERR_IND ¢ mpuuunnoit 1 —
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npeBbiienne Bpemenu Taiimepa T200. [lanee BBITIONHSIETCS MPOIEAypa OCBOOOKICHUS

KaHaja.

RAND [GSM 03.08, 03.20] Cayuaiinoe 9mciio, Kotopoe reHepupyercss B AUC wu
ucronb3yercss B mpouenype ayreHTudukanuu. Jnamazon RAND orpanwumBaetcs 2?8 _1u

umeet HY 16 6aiit. Cets ockutaet unciao RAND B coobmennun AUTH_REQ.

RPE-LTP [GSM 06.10] Regular pulse excitation — long-term predictidmropurm
kommpeccun peun u3 64Kbpse 13Kbpsnpu noarockopoctHoM komupoBanuu u B 6,5Kbpsmopu

MOJYyCKOPOCTHOM ~ KOAMpOBaHUHM. @DYHKIUS MpeoOpa3oBaHUs CKOPOCTH IPHMEHSETCS B

MoOMIbHOM cTannuu u 6oke TRAU (TCSM).

Roaming Poymunr — 9310 cmocoOHocTe aboneHTa momydath GSM  cepBuCHI,
nepeMenasch Mo TeppUTOpHsM, oxBaueHHbIM GSM-cersmu. PaznuuaroT BHyTpHCETEBOH u

MEXCETEBOM POYMUHT, HALIMOHAJIBHBIN, MEXKHAMOHAJIBHBIN U JPYTUE BUAbl POYMHUHTA.

Routing Label [Q.700 — Q.704] TIlocnemoBareapbHOCTh  aiauHON 32  Ourta, KOTOpas
pacnionaraercst B MSU u conepXuT Koa myHKTa curHanuzanuu nonydatens DPC, ornpasurens
OPCu xop BeiOopa curnansHoro nuaka SLS. Routing Labekcrionssyercs s mapmpyruzanuu

COOOIIEHUS U SBIISCTCS YaCThIO MOJIs curHaNbHOM nHpopManuu SIF.Cwm. Puc. 37

P 4 = 14 bit —IeE— 14 bit —

SLS OPC DPC —»

131 127 113 EUIJit

Puc 37.Crpykrypa Routing Label

RSL Radio Signaling LinkKanansr curnanuzanuu B Abis unrepdeiice mexxny TRX u BSC.
[IpennasHaueHsl s mepefayd curHaiauzanuu. CHUTHAIBI yIpaBlIEHUS U OOCITY>KUBaHHS

nepearoTes o IPYTUM KaHallaM, KOTOpbie HocsT HazBanue OML.

RSZI [GSM 03.03] Regional Subscription Zone Identit)Xox, xoTopblii onpeaenseT 30HY
00CITy>)KUBaHUS JIJIsl ONIPEICIICHHOTO a0OHEHTA IMyTeM OTPAaHUYCHUS POYMHHIOBOI BO3MOXHOCTH
¢ PLMN. RSZIcocrout u3 koxna crpansl (CC), kona cetu naznauenus (NDC) u kona 3o0ub1 (ZC).

RSZ| moxer ObiTh BbIZICNIEH aboHeHTy B mpeaenax oaHod PLMN ans onpenenenus
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JOTIYCTUMBIX O0JacTeil ceTu miisi oOCayKMBaHUsl JTaHHOTO aboHeHTa. Ha pucynke 38 mokaszan

npuMep kKoxa s cetu D2, koropas ucnons3yercs B [ epMaHu.

A— 13 digits —m-u—23 digits —wa—34 digits ——

CC NDC Zone Code (ZC)
it | |
49 172 XX XX

Prc 38.®opmar RSZI. (CC=49, 172=D2ets)

RXLEV [GSM 05.08] IMapamerp RXLEV ~ mnokasbiBaeT  pe3ynpTaTbl  H3MEpPEHUI
IPUEMHOI0 YpOBHS CHTHaia B paauouHtepdeiice. Takue u3MepeHus MOTyT ObITh BBIIOJIHEHBI
kak a1 MS, tak m ama BTS. BTS wum3mepser ypoBeHb NPUHHMAEMOTO CHUTHAJIa TPU
ocyliecTBIeHUU cepBuca. MS ompenensier ypoBeHb NMPUHAMAEMOTO CHTHANA Kak i “CBOCH”
COTBI, TaK M JUI1 COCEIHUX COT, KOTOpble yKa3aHbl B cucreMHOM coobmenun SYS_INFO2.
PesynbTarel usmepenwii nepenarorcst Ha BSCs coobmennssx MEAR_RES/MEAS _RER! takxke
UCIONIB3YIOTCSL JUIsl OIpeAeNieHUusT HeoOXOIMMOCTH XdSHAOBEpa WIM H3MEHEHHUS MOIIHOCTH.
W3MepeHHBlid mapamMeTp NPUEMHOIO CHUTHajla KOAMpYyeTcs 5-10 OutamMum M MOXET OBbITh

npeoOpa3oBaH B 3HAYECHUE YPOBHS MPUEMHOTO CUTHAJIA B COOTBETCTBUHU ¢ Tabmuieit 13.

Tabnuya 13.
RXLEV Receiving Level (dB,)
a =-110
1-62 (111 — RXLEV] through —{110 — RXLEV) {level range)
63 =48
RX_LEV_ACC_MIN [GSM 05.08] [TapameTp, KOTOPBIN MOKA3BIBALT, IPU KAKOM

MHUHHUMAJIbHO BO3MOKHOM YpOBHE CHUTHaja, KOTOPHIM MOOWJIbHAs CTaHIUS MpuHUMaeT oT BTS,
OHa MOJKET OBITh MpHUHATA Ha oOciayxuBaHue aaHHOW BTS. OObIYHO, 3TO 3HAUCHHUE JIGKUT B
npenenax —100dBm. Kaxgas BTS mnepemaer 3ToT mapamerp B CHCTEMHBIX COOOIICHHSIX

BCCH/SYS_INFO 31 4.

RXQUAL [GSM 05.08] [Tapametp, xotopsiit, kak ¥ RXLEV, wucmoms3yercs s

IMPUHATHA PCIICHUA O X3HA0OBCPC WK U3MCHCHUH MOIIHOCTH. OH moKa3bIBacT YPOBCHB OIIMOOK
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(bit error rate - BER} npunsToii mo pagnonntepdeiicy nHGpOpMauu. IT0 ypOBEHb KOIUPYETCS

Tpemsi OUTaMU B COOTBETCTBHH ¢ Tabmureii 14.

Tabnuya 14.
RXQUAL Bit Error Rate Assumed BER
0 BER < 0,2 % 0,14 %
] 0,2% <BER =0 4% 0,28 %
Z 0, 4% <BER =0 8% 0,57 %
3 0,8%<BER=16% 1,13 %
4 1.6% <BFR=132% 2,76 %
h 3 7% <BER<6,4% 4 53%
i f 4% <BER<12 B% 9, 05 %
i BER =12 8% 18. 1%
SACCH [GSM 04.04, 05.01, 05.02] MeieHHBIM  BBIJICJACHHBIA KaHad  YIpPaBICHHS.

Yepe3 ATOT KaHAI OCYIIECTBISIETCS Iepefavya CUTHANIHM3AlMUA IS COCIUHEHHUs, KOTOpOe

ocyliecTBisieTcss B JaHHbIii MoMmeHT 1o kaHaimy TCH wim SDCCH. B nanpasnenun Uplink

nepenaercs coobuienne MEAS REP a B nanpasnenun Downlink — SYS_INFO5,6I1ox kanain

SACCH Beigensiercst kaxapiid 2641 Oyper TCH nnmun xaxawnii 5141 6ypct SDCCH.DTo 3HauuT,

gyto TouHo oauH SACCH mepenaercs B kaxaoM MynbTHKaape. CKOpPOCTh mepenadd B 3TOM

kanaiie 391 bps,ecnu kanan accoruupoan ¢ TCH u 383 bps,ecnu kaHan acconuupoBaH ¢

SDCCH.Ha pucynke 39noka3an popmar SACCH.

<(— Bytes 3-23 —)r p

LAPD_frame

—»

Byte 2 Byte 1
7hit ' 3 Shbit
TA MSPC

(0-3F,,.} (0-1F,.)

1716543210765 43210

Puc. 39 ®opmar SACCH.

TA - timing advancer pe3yiabTaram usmepenuii BTS)

MSPC - MS power control ypoBeHb MOIIHOCTH, KOTOPOE HWCIIOIB3YEeT WM JAOJDKHA

UCIIO0JIb30BaTh MOOMIIbHAS CTAHIIHSA)
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SAPI [Q.920, Q.921, X.200] Service access point identifier

SCH [GSM 04.08, 05.01, 05.02] Kaxmas BTS mepenaer kaHal CHHXpPOHH3ALMH B HYJICBOM
tarimciiore BCCH-TRX. Uepes aToT kanan nepenaercs abcomoTHoe 3HaueHne Homepa T DMA-
kaapa BTS (frame number FN), a takke BSIC J{nuna xaapa SCH paBuna 25 6ut u on

nepesaeTcsi B Oypcre CHHXPOHU3AIINH.

SCCP [Q.711 - Q.714] Signaling Connection Control PaPacnonaraercs na 3 u 4
ypoBae wmoxenu OSIl. SCCP ucnonsdyer 3-i1 ypoBenb MTP curnammzanmmum OKC7 u

ucnonb3yetcs mout Bo Bcex GSM NSSunrtepdeiicax, B Tom uncie u B A-uHTEpdeiice.

SDCCH/4u SDCCH/8 [GSM 05.01, 05.02] BbieieHHbple  KaHalbl  yIIpaBJICHUS,
KOTOpPBIE WCIONB3YIOTCS JUIS TEpelayd CUTHAIM3AIMH 110 paauouHTep(deicy Nmpu ycTaHOBKE
CepBHCa WU BBIMOJHEHUH mporeaypsl location updateCkopocTs mepenadn mo 3THM KaHajlaM
paBHa 779 bps.Pazuuna mexny SDCCH/4u SDCCH/8cocrout B ux koHdurypammu. Kanan
SDCCH/4umeer 4 noakanana u 00bIYHO peanusyercs, kak coBmernienusiii ¢ BCCH kananom u
pacnonaraercs B tSO BCCH-TRX.Kanan SDCCH/8,xotopsblii nMeeT 8 moakaHaioB, 3aHMMAET
OTJENBHBIA TAalMCIOT W MOXET OBbITh CKOH(QUTYpUPOBAaH B JIOOOM TailMCIOTE J1I0OOTO

nepeaaTiunka COThI.

Serving Cell Cora, KoTopasi 00CIy)KMBaeT MOOMJIBHYIO CTAaHIIMIO M OT KoTopoir MS

nonydaer BCCHundopmarmro.

SFH Slow frequency hopping memtennsiii xormuar. (Cvm. HSN)

SI1[Q.700 — Q.704] Service indicator. 4- OutoBblii mapamerp MSU, xortopsrit

orpeneseT nojb3oBarenbekyio noacuctemy (SCCP, ISURI 1.1.)

SID [GSM 06.31, 06.41] Silence descriptor. ®- OWTOBBIi MapaMeTp, KOTOPBI
nokasbiBaeT, spisercss au 1 RAU kaap B nampasnenun Uuplink SIDxanpom (SID = 2), wimn
kaapom nepepayn peun (SID = 0). SID xamp coAepKUT TOIBKO HH(MOPMALHUIO, KOTOpas

HeoOXoauMa JIJTs TeHepai KoM(OPTHOTO IIyMa, HO HE COIEPIKUT TOJI0COBOM MH(OpMaIINH.

SIF [Q.700 — Q.704] Signaling Information Fielddudopmarmontoe noae MSU,

JUTMHA KOTOPOTO MOXET COCTABIISATh A0 2720auT.
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SIM [GSM 02.17, 11.11] Subscriber Identity Module.Moayns uaeHTHGUKAIIUIH

aboHEeHTa, HaXOIAIINICS B MOOMIILHOM TenedoHe.

SIO [Q.700 — Q.704] Service information octetlcrions3yercs B cHrHanu3anuu
OKC7 nns pa3znuveHus] HAIIMOHAJIBHBIX M WHTEPHAIMOHAIBHBIX COOOIICHHH, a Tak)Ke Pa3HbIX

HOJCUCTEM ITOJb30BATEIIEN.

Skip indicator Cwm. Transaction identifier

SLC [Q.700 — Q.704] Signaling Link Code.Yactr mnapamerpa routing label
coo001IeHust 00CTyKUBaHUS UITH TECTOBOTO coodOmenus curHanmsanuu OKC7. Haxoaures B ToM
ke Mecte, rae u none SLScoodmennit OKC7 npyrux turos, u umeeT JyuHy 4 6uta. [lapametp
SLS wucnonp3yercs mns unentudukanuu coenuneHuss OKC7. Ilome SLC He Moxer ObITh

MCIIOJIb30BAaHO B PEXXMME Pa3esICHUs] Harpy3KHU.

SLS [Q.700 — Q.704] Signaling Link Selection. Yacte mapamerpa routing label
coobmenust curHammzanuu OKC7. DtoT mapamerp umeeT JIMHY 4 OWTa U UCIONB3YETCs s

yIpaBiIeHUS Harpy3Koi npu ocyuiectBieHuu coenunennii OKC7.

SMS [GSM 03.40] Short message servic&Sepsuc, npeaocraBisemMslii B cetu GSM,
KOTOPBIi ITO3BOJIIET OOMEHHMBATHCS KOPOTKUMH TEKCTOBBIMH COOONICHUSIMH MEXKIY ABYMS

MOOMJILHBIM CTaHIIUAMM.

SMS Interworking MSC [GSM 03.02] OyHKITMOHATBHBIH HHTEP(DENC 11 KOPOTKHX
coO0IIeHNH, KOTOophle mepenatorcss oT SMS meHTpa Kk MOOWJIBHOW CTaHIMH, 00ecleunBacT
cnenuanbubii  MSC, xotopeiii 00bruHO HasbBaroT “‘SMS gateway MSC”. Coobuienust
MapIIpyTU3alMU B JPYroM HampaBiICHWH, OT MOOWJIBHOW CTaHIUMU K SMS 1eHTpY, MPOXOIsT
yepes apyroir MSC, kotopsiit HaseiBaetes “SMS interworking MSC” Ha pucynke 40 mokaszaHsl
mecta 3TuX MSC npu 0OMeHe KOPOTKUMH COOOIIEHUSIMHA MEXIy MOOMIIBHOM cTaHiued u SMS

LIEHTPOM.
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SMS-Gateway-MSC
SMS-Service Center

M IS C

SMS-interworking-MSC /

M IS C

Puc. 40 JIga Tuma MSC, ucnonbs3yemsie mpu oomene SMS.

SMSCB Short message cell broadcd$lupokoseriarensras paccouika SMS cooOIeHui.
Cwm. CB.
SPC [Q.700 — Q.704] Signaling point codelaentudukarop, HCIOIB3yeMbIi B

curHamm3anuu OKC7, koTopelii ompenenseT aapec 3JeMeHTa ceTd curHanmmianuu. SPC —To
0000mennpd TepMuH 111 OPC — myHkTa curHanuzanuu otnpaButens u DPC — mynkra

CUTHAJIM3allU MOJIy4aTeJisi CUTHAJIBHOT'O COO6H_I€HI/I$I.

SRES [GSM 03.08, 03.20] Brraucnennsiii oTkimk. Vicronb3yeTcst st TOATBEPKIACHUS
uAeHTUGHUKAIMU MOOWIbHOM cranimu. SRES,kotopeiii umeer mmmHy 4 Oaiita, BRIUHCIAETCS

MOOHMJIbHOM CTaHIIMEl Ha OCHOBaHUU anroputMma A3, ¢ BxoaubiMu ganHbiMu Ki 1 RAND.

SS [GSM 02.04, 04.10, 04.80] Supplementary services. TeneKOMMYHHKAIIMOHHBIC
CEPBHCHI, KOTOPbIE MOTYT IMPEIOCTABIATHECS aOOHEHTY HapsIy C CEPBUCOM MOOWIHHOW CBSI3H.
Tepmun SS ucnonsiyercst kak B GSM, tak u B ISDN Tenedponuun. Buasl 1onmomHUTENTEHBIX

CEPBHCOB NIEPEUUCIICHBI B Ta0nwmie 15.

Tabauya 15
Cokpalue- GSM- Kon
Hue cTanaapT SS HasBaHue
(hex)

CLIP 02.81 11 Calling Line Howmep Bbli3biBalOLLErO abOHEHTA
Identification nepenaeTcs U oTobpaxaeTcd Ha gucnnee
Presentation MOOWIBbHOW CTaHUMN

CLIR 02.81 12 Calling line Howmep BblI3biBalOLLErO abOHEHTA
Identification 3anpelyaeTcs K OTOOpaXeHWo Ha ancnree
Restriction NPOTUBOMOMOXHOW CTOPOHBI.

COLP 02.81 13 Connected Line Howmep Bbl3biBaeMoro aboHeHTa, ¢ KOTOpbIM
Identification YCTaHOBINEHO COeANHEHVE, BbIBOAUTCA Ha
Presentation aucnnen MoOUIbHOM CTaHLUMN.

COLR 02.81 14 Connected Line [encteuTtenbHbIn HOMep aboHEHTa,
Identification KOTOpbI NOAHAN TPYOKy, 3anpeLiaeTcs K
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Restriction

nokasy Ha gucnnee Bbi3blBatoLLEro
aboHeHTa.

CFU 02.82 21 Call Forwarding Bce Bxopsiline 3BOHKM abOHEeHTa
Unconditional nepeagpecyrTcs Ha Apyron Homep.

CFB 02.82 29 Call Forwarding Bxogsiume 3BOHKM NnepeagpecyoTcs Ha
on Mobile apyrov Homep, ecnu TenedoH aboHeHTa
Subscriber Busy 3aHaT

CFNRy | 02.82 2A Call Forwarding Bxopgswme 3BoHKM nepeaapecyoTcs Ha
on No Reply Opyron Homep, ecrnv Homep aboHeHTa He

OTBEYaeT onpegeneHHoe Bpems.
CwW 02.83 41 Call Waiting Ecnu TenedoH aboHeHTa 3aHAT, TO Npwn
NOCTYNMBLLUEM BXOASALLEM 3BOHKE Y
aboHeHTa MHaMUMpyeTCcsl, YTO NPUHAT
BTOPOW BXOASALLMIA 3BOHOK.
HOLD 02.83 42 Call Hold YaepxaHue Bbl30Ba
CuUG 02.85 61 Closed User Onpegenset rpynny aboOHEHTOB C
Group OorpaHnyYeHHbIMY BO3MOXHOCTAMN B
nonyveHun ycnyr cesasun. MoxHo
onpeaenuTb BO3MOXHOCTM ANt BXOOALNX U
NCXOAALWMNX cepBUCOB rpynnbl. OanH
aboHeHT MoXeT ObITb 3aperncTpnpoBaH
mMakcumym B 10 rpynnax.
BAOC 02.88 92 Barring of All ABOHEHT He MOXET AenaTb UCXOASALLNX
Outgoing Calls 3BOHKOB.

BOIC 02.88 93 Barring of AOOHEHT HEe MOXeT AenaTb UcxXoasaLwmx
Outgoing MeXOyHapOOHbIX 3BOHKOB.
International Calls

BOIC- 02.88 94 Barring of AOOHEHT HEe MOXeT AenaTb UcxoasaLmx

exHC Outgoing MeXayHapoAHbIX 3BOHKOB, 3a UCKITIoYeHNneM
International Calls | Tex, KOTopble HanpasneHbl B CTpaHy, rae
except those HaxoamuTcsa AOMAaLLHASA MOOUIbHAasA ceTb.
directed to the
Home PLMN
country

BAIC 02.88 9A Barring of All ABOHEHT HE MOXET NPMHMMAaTb BXOAsLme
Incoming Calls 3BOHKW.

BIC- 02.88 9B Barring of ABOHEHT HEe MOXET NMpMHMMAaTb BXOAsLmME

Roam Incoming Calls 3BOHKMN, KOrga OH HaxoguTCcsl B POYMUHre 3a
when Roaming npegenamm CTpaHsbl, rge pacnonaraertca
Outside the Home | gomalwHsas MobunbHag ceTb. (Ans
PLMN country npegoTBpalleHna nnaTbl 3a

MeXAYyHapOOHbIA POYMWHTI)

USS 02.90 FO-FF | Unstructured HectaHgapTusnpoBaHHbIe CEPBUCHI,
Supplementary KOTOpble MOXET onpeaenaTb caMm onepartop.
Services

SS7[Q.700 — Q.704]

SSF [Q.700 — Q.704]

spisieTcs dactbio MSU. Service fieldconepxur unaukarop cetu (network indicator, NI),

OO01iekaHaIbHast CUCTEMA CUTHAIU3AUA .

Service field. Tepmun OKC7. 4Xx OuTHBIA mapamerp, KOTOPBI

KOTOpBIﬁ ACIIUT COO6H.[GHI/I$I Ha HAIlMOHAJIBHBIC W WHTCPHAIIMOHAJIBHBIC. SSFraxxke gBagercs

4acThIO CEPBUCHOTO HHPOPMAIIMOHHOTO OKTeTa (Service information octet, SI10).
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SSN [Q.711 — Q.714], [GSM 04.08] Subsystem Number. Homep CHTHAJIbHOM

nojcucremMbl. Unentuduimpyer noacucremy, kak nosbszoatenss SCCPcoobuienus (cM. Ta6:1.16)

Tabauya 16

00 | HeusBectHas cuctema | 06 | HLR
01 | SCCP ob6ecnyxmBanne |07 | VLR

02 | Peseps 08 | MSC
03 | ISUP 09 | EIR

04 | OMAP OA | AuC

05 | MAP FE | BSSAP

Taxoxke SSNsBnsercs abopeuarypoii “Send Sequence Numberoropas o6o3nagdaer 6-if OuT

oktera Tma GSM —coobmenus B Air-unrtepdeiice.

Stealing Flag [GSM 05.03] OnmHOOWTHBI  mapameTp, KOTOpBI  mepemaercss B
HopMmansHOM  Oypcre.  Stealing Flag maummaer w®  3aBepmiaeT  TPEHHUPOBOYHYIO
nocienoBarenbHOCTh (training sequence, TSC). Stealing FlagsassiBaet, mepenaercs i B

oypcre uadopmarus tpaduka (TCH), win curnansuas uadopmarus (FACCH).

STP Signaling Transfer Point FpaH3uTHbIli MyHKT CUTHAIM3AMKA. Y3€I B Ipeeiax CeTH

OKC7, xoTopbIil MpOKIIIOYAET CUTHAIBHBIC COOOIIEHUS B TPAH3UTHOM PEXKUME.

Subchannel [GSM 05.01, 05.02] JIns SDCCHu noiycKOpOCTHBIX KaHalOB Tpaduka, oIuH
taiimcior Air-unrtepdetica co ckopocthio 13K6uT/c MOXeT ObITH pa3zeicH Ha moaKaHabl. J{s
TpaUKOBOTO KaHajla OJMH PaTlOKaHaJl JEIUTCS Ha JBa mojakaHana, a 11 SDCCHBo3MoxHO

OpTraHru30BaThb 10 BOCbMHU IMOAKAHAJIOB.

Subsequent handover [GSM 09.10] [TocnemoBarenbHblii  XoHm0Bep. CHTyanus,
BO3HHKAIOIIAsA, KOT/Ia 3a OJHO COCIMHCHHE MPOUCXOIUT Oosee ueM oauH inter-MSCxanmosep.
MSC A mnepenaer pasroBop Ha MSC B u nanee pasroBop mnepenaercas Ha MSC C wnm
Bo3Bpamiaercss Ha MSC A. Ilockoneky MSC A oOciykuBaeT JaHHBIA Pa3roBOp, TO CIIEHAPUU

IJI1 BTOPOTO U TPETHEr'o X3HA0BECPA OTIIMYALOTCA OT IEPBOTO.

Superframe [GSM 05.01, 05.02] Cymepkaap COCTOMT U3 JBajmard Imectd 51-
MYJIbTUKAJIPOB WIM U3 MATHUAECATH OAHOrO 26-MyIbTHKAApOB. JIIMTENBHOCTH CyHepKaapa

cocraBisieT 6.12cexyH/I.
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Synchronized handover [GSM 04.08] MoOunpHass CTaHIHsA, KOTOpas IepeMeIaercs
MEXIy O0a30BBIMH CTAHLUSAMH, KOTOpBIE MEXKIy COOOW CHHXPOHH3UPOBAHBI TOYHO, MOXKET
BBITIOJIHATH CHHXpOHHBIﬁ XOHIOOBCDP. I[J'DI CUHXPOHHBIX COT BCC TaﬁMCJ’IOTBI, KOTOPELIC
MepeIaroTCs ATUMU COTaMH, CHHXPOHHBI 1o BpemeHu. Ha pucynke 41 BTS1 u BTS3

CHHXPOHU3UPOBaHbI, a BTS2paboTaeT HECHHXPOHHO.

@

Transmission timing of the BTSs

B8 TSO|TS1|TS2|T83| T84
— 215
E'1 TSA|TSH|TSE)TET | TS0
TEO[TS1|TS2|T23|T54
TS =Timea slot

)

[

ETS

[T
BTS2 @

synchronization BTS
o Wi

BT=3

Puc. 41.CuHXpOHHBII X3HAOBEP.

Homyctum, uyto BeIONHAETCS X3HA0Bep M3 BTS1 B BTS3. B o0miem ciydae, paccrossHue OT
MOOWJIBHOW CTaHLMHU 10 3TuX AByX BTS Oynmer HeonmHakoBoe, cieloBaTeIbHO, pa3HBIM OyaeT
BpeMsl pacrpocTpaHeHus: pamuocurHana. [lo curHamam ot aByx BTS, moOunbHas cranius
BBIUMCIISICT W TOJCTPAMBACTCS O]l Pa3IUYHBIC 3aJCPKKH PACIPOCTPAHCHHS PATUOCHTHAIIA.
CrnenmoBaTenbHO, TPH O3TOM HET HeoOxomumoctu s BTS3 mepenaBate  cooOrieHus
PHYS_INFOm1st MOOMIBHOM CTaHITUH.

Ecnu xau10Bep Boimonnsgercst u3 BTS18 BTS2, 1o, nockonbky BTS2 Hecunxponnas ans BTS1,

BBITIOJIHSICTCS HECMHXPOHHBIM Xd3HI0BEp. B aTtom cimywae BTS2 mepemaer mns MoOMIIBHOM
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craniuu coodbmienuss PHYS INFO.IIpu 3toM MoOwMIbHAS CTaHIMS ONPEACNISCT W BBIYUCISACT

HEOOXOIMMBbIC BEITMUUHBI 3a]ICPIKEK.
SYSTEM INFORMATION 1-8 Cm. BCCH SYS_INFO 1-4.
T7 [GSM 08.08] Taiimep T7 ompenpensiercs B mapamerpax BSC o moxassiBaer,

Kakol MHHHMMAJbHBI WMHTEPBAT BPEMEHU JIOJDKEH OBITh MEXAY JIBYMS COOOIIECHUSIMU

HND_RQDB teuenue ogaoro coeauHeHus. CM. pucyHok 42.

% 2@ = [[EIHE

Air-interface Abis-interface A-interface
1 OT1/B55 /AR
E HND ROD Bl
! O TI/BSS M/RR
T,; HND_ROD >

Puc. 42.Taiimep T7.

T10 [GSM 08.08] Taiimep nHa BSC, KOTOpBIi OTCIEKHBAET MEPHOA OXHIAHUS IPU
HasHaueHnn kaHanma TCH. Otor mepumoxm mexnay mnepemadeit coodmenuss ASS_CMD u
nosryueHueM cooTBeTcTByromiero noareepxkacauss ASS_COM ot mobunbHOM craniuu. Ecnu
taiimep T10 mpeBblmaeTcst UM OT MOOMIBHON cTaHUIMU Tpuxoaut cooduienne ASS_FAIL, To
Ha MSCnoceutaetcs coobmenne ASS_FAIL ¢ mpuuunoii “radio interface failure”Cwm. pucynok
43.

T200 [GSM 04.06, Q.921] Taiimep, koTopeIii Hcnonb3yeTcs B nporokoiax LAPD u
LAPDm. Ilepenaua kaapa mpenmnosiaraeT IMpPUEM IOATBEP)KIEHUS HE I03XKE IPEBBIIICHUS
tarimepa T200.B momenT nepenaun kaapa taiimep T200 crapryer. Eciu 10 mpeBbImeHns 3TOT0
TailMepa OT MPUEMHOW CTOPOHBI HE MPHUXOJIUT MOIATBEPKICHHE O MpUEME Kajapa, TO JaHHBIN
KaJp mepesaeTcsi CHOBAa. DTO MOBTOPSETCS KOJUYECTBO pa3, KOTOPOE OIpeeliseT epeMeHHas

N200.ITo npeBbIIeHHH YTON EPEMEHHOM, COeAMHEHHNE MTPEKPAIIAeTCs.
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T3105 [GSM 04.08] Taiimep Ha BTS, koTopslii onpeaenseT BpeMst MEKIy Iepeaadcii

IBYX TocnenoBarenbHbIX coobmennit PHYS INFO.

— im0
-E- II MSEC III VLR
[ |

Air-interface Abis-interface A-interface
SCCP/DT /BESM
| /OATA FEQ 0 ppass Ren
SOCCH [TCHY RR/ASS_CMD

0 ppass CMD
[ FACCHSAEM M ‘

TI0
- FACCH/UA | ¢
FALCCH/I
RRASS COM [ ™ I/DATA IND
RR/ASS_COM kg SCCPAOTIBSSM o)
RA/ASS_COM
During assignment /" SCCP/DTI/BSSM |
If nothing is received
fomthe MSBTS = 1 AWASSFAL i
) ) 1 Radio Intarf. Mass. Fail.
During handover: B e
If nathing is received : SCCR/OT1/BSSM !
from the MS/BTS == ,  RRCLR_RED
. Radio Interf. Mess. Fail._;
Puc. 43.Taiimep T10.
T3212 [GSM 04.08] Taiimep B MoOWMIIbHON cTanmu unu B SIM, koTopslit onpezenser

MHTEpBaJI BPEMEHH MEX/1y MpolielypaMu nepuoarnyeckux Location Update.

TA  Timing Advancello cranmapry GSM cymiecTByeT mpaBuiio, Mpu KOTOPOM MOOHIIbHAS
CTaHLUS TepelaeT AaHHbIe Ha TPU TalMCIOTa MO3/Hee mocie npuema aaHHbiXx or BTS. [pu
YBEIUYEHUH paccTOsAHUS Mexay BTS u MOOMIIbHOM CTaHIMEN MPUBOJUT K TOMY, YTO TalMCIIOT
oT MS npuxoauT mo3aHee, 4eM HEOOXOAMMBIC TPH TalMciIoTa. J{JIsi yCTpaHEHUs 3TOTO SBICHHS
MOOWJIbHASI CTaHIMS JOJDKHA TIEpeAaBaTh JaHHBIC PAHbIIE, YeM OIPEIEIICHO 3TUM IPABHIIOM.
Wudopmanus o TOM, HACKOJIBKO paHbIIE IEpeaaBaTh JaHHBIC, MOCTYHaeT Ha MOOMIIBHYIO
craniuio ¢ napamerpom TA. TA sBnsercs NMHAMUYECKUM IapaMeTpOM M U3MEHSAETCS BO
Bpemenu. Texymee 3nauenue TA nepemaercs Ha MS B SACCHkanpe. B nanpasnenuu ot BTS
k BSC,3nauenne TA mepenaercs B coobmenusix MEAS RES.B BSC ono ucnone3yercs mis
OpraHu3aly X3HaoBepa. YeM aasbiie MOOMIbHAS CTAHIM HaXOAUTCS OT 0a30BOii, TeM OobIiIe
3HaueHue TA.

Ucnons3zoBanne TA no3Bonser BTS npuauMaTe nHGOpManuio OT MOOMIIBHOW CTAHIIMHM TOYHO B
ee taimciore. [lepponavansrnoe Boruncienne TA npoucxoaut, korga BTS mpuaumaer RACH

coobuienue. /Inanazon TA pasen ot O 10 63, uro cooTBeTcTBYET paccTossHusM oT O 1o 35 KMm.
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[ITar mpu sTOM mMoay4daeTcs paBHBIM OKojJo S55MM. B mepecuere Ha Bpems, TA ompenensier
3agepxkkn ot O mo 232 mkc, ¢ marom 48/13 mke. Creyer moa4epkHyTh, 4ro TA onpexpenser

JBOMHYIO BEIUYMHY 3aJEPXKKHU paclpocTpaHeHus paauocursana. Ha pucynke 44 mnokasan

sddext timing advancerpu npoBeAeHNN COSAUHEHHS Ha TaiMcioTe 1.

@
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Receiver window
- for downlink bursts

ol
=
on
=]
-l

-— Actual transmission time

-7 - == Transmission of
... uplink bursts

Transmission time when
TA =013 time slots after

U downlink reception)

Timing advance = twice the propagation delay
M5 transmits its data early

Puc. 44Tlpumenenune mexanusma TA.

TCH [GSM 05.01, 05.02, 05.03]

cienytomue tumbl kananoB TCH:

Kanan tpaduka (Traffic channel). Ucnoas3yrores

TCH/FS MonHOCKOPOCTHOM roflocoBom kaHan Tpaduka

TCH/HS [MonyckopOCTHOW ronocoBONn KaHan Tpaduka

TCH/F9.6 9.6 KOMT/C NONTHOCKOPOCTHOM KaHan UMgpPOBbIX AaHHbIX
TCH/F4.8 4.8 K6UT/C NONHOCKOPOCTHOM KaHan LUnpoBbIX AaHHbIX
TCH/H4.8 4.8 kBWT/C NONYCKOPOCTHOM KaHan LUMpPOBLIX AaHHbIX
TCH/F2.4 2.4 KBuT/C NONHOCKOPOCTHOW KaHan LndpoBbIX AaHHbIX

TCH/H2.4 2.4 KBUT/C NONYCKOPOCTHOM KaHan UMpPOBLIX AAHHbIX

TDMA Time division multiple acces3.exuuka BpeMEHHOTO pa3AeiIeHUs J0CTyIa

K ceTH, KoTtopas ucnonbdyercs B GSMuapsny ¢ FDMA —yacToTHBIM pa3ieneHueM JI0CTyma.
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TMSI [GSM 03.03] Temporary mobile subscriber identity. BpemeHHbri
UJCHTUPHUKATOP MOOUIBHOTO aboHeHTa. CIyKUT A UACHTHU(PHUKAIIMA MOOMIBHOTO aOOHEHTa,
tak xe, kak u IMSI. B otnuune ot IMSI, mapamerp TMSI umeer 4-x 6alTOBYIO UIMHY H
MPUCBAaWBACTCSI MOOWJIBHOMY a0OHEHTY ToJbko BpemeHHo. VLR Bwimenser TMSI mpu
BBINTOJIHEHHH TIporieaypsl location updateis coobpakeHuii KOH(GUICHINAIBHOCTH, MOCKOIBKY
npu ucnonb3oBannu |MSI| Her HeoOxomumocTu nepenaBath IMSI| yepes pagmomnTepdeiic.
Brinenenne un npumenenue TMSI BO3MOXXHO TONBKO MpU BKIIFOYEHHOM pEXHME IH(POBAHUS.

TMSI moxet npuHUMaTh Tr000e 3HaueHue, kpome FF FF FF Fhey.

TSC [GSM 05.02] Training sequence codé&peHUpPOBOYHAs MOCIICIOBATEIIBHOCTD.
Kon, xoTopsiii pacmosnaraercss B HEHTpPAbHON 4acTh OypcTa, HE3aBUCUMO OT TOTO, B KaKOM
nanpasienud (Uplink wim downlink) on mepenaercs. bypcrst Dummy burstu Frequency
correction burstie conepsxat TSC. Inmuna TSComnpenensercs TUuoM 0ypcra.
- Synchronization burst: TS@ipeneneHHOro THIA [UTUTETFHOCTBIO 64 OHTa.
- Access bursteunxponunsaimonnas TSC purenbHoCThI0 41 OUT.
- Normal burst:nuramuueckas TSC mnurensHOCTBIO 26 6UT. MOXKET OBITH HE3ABUCHUMO
onpenenena i CCCH kananoB u DCCH kananos. [[ns CCCH onpenenensr 8 tumos
TSC, koTopbie COOTHOCATCS C IBETOBBIM KOZ0M 0a3zoBoii crannuu (base station color
code).Hasnauenne TSC nns DCCH kananos onpezensiercs coodmenusmu IMM_ASS,
ASS_CMD,a raxxxe HND_CMD.
[Tockonbky comepkumoe TSCU3BECTHO U MPUEMHOM, U TIEPEIAIOIICH CTOPOHE, TPEHUPOBOYHAS
MOCIIE0BATEIPHOCTh MOXKET OBITH MCIIOJIh30BaHA HA MPUEMHOW CTOPOHE IJI OIEHKH OMTOBOM

omnOku Bcero Oypcra. [IporeHT ommbOK B Oypcre SIBISETCS OCHOBAHUEM JUISl ONpEACTICHHS

RXQUAL undopmanuu B coodmennsix MEAS RESn MEAS_REP.

TRX Transmission / Reception unit.  OOmuii TepMUH IS ONPEACICHHUS

IPUEMOIIEPEIAIOIIET0 YCTPOCTBa (IIPHEMOTIEPEaaTIHK).

TX Integer [GSM 05.08] Ilapamerp, mepemaBacmbiii B kanaite BCCH / SYS_INFO1-4s
paznene ynpapmstonux mapameTpoB kaHana RACH. OmpenensieT MakcuManibHOE KOJTHYECTBO
TAaliMCIIOTOB, MPOIYCKaeMoe MOOWJIBHOW CTaHLIMU B PEXHUME OXHIAHUS TPH HEyJauHOU
nonsITKe nocTyna Kk BTS nmepen ouepennoii mocwuikoi coodmennss CHAN_REQ. MoOunbsHas
CTaHIUs BBIOMpAET ciydaitHoe yucio B auama3on [0 ... TX_Integer]u mpomyckaer 3T0 4mcio

TaMCIIOTOB Tepea MochkUIKoi HoBoro coodmennss CHAN_REQ.
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Um-interface Paguounrepdeiic.

Uplink Hampasnenue nepenadn oT MOOMIIBHOM CTaHITUU K Oa30BOM.
User parts Paznuunsie npunoxxennss MTP ypoBusa curnanmuzanuu OKC7. [Tpumepst:

SCCP, ISUP.

VAD [GSM 06.32] Voice activity detector.Ycrpoiictreo B MS u BTS, kotopoe
ompeneNsieT, TOBOPUT JiM a0OHEHT WM MOJYUT. B may3ax mpu pa3roBope MPOUCXOIHT

nepekioueHre B pexum DTX.
VLR [GSM 03.02, 12.02, 12.03] Visitor Location Register.
VLR number [GSM 03.03] Unentudpukatop s VLR, KOTOpsIli COOTBETCTBYET

Homepy ISDN (cm. MSISDN. Kaxaeiii VLR wumeer cBoit yuukaneubii VLR number,

MO3BOJISIOMINI POU3BOAUTE aapecanuto cooduienuit 1 VLR uepes SCCP.
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