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1. HASHAYEHUE

WHTepdencHbin mopyns MIM-E1  npegHasHavyeH ansa  nogkntodeHns mogemoB  M-ACTI-MT,
M-ACTI-MM-2, M-ACII-Mr-nar n mynetunnekcopo MM-2-CI1 kK okOHeYHOMY 0ODOOpPYAOBaHUIO, MMEKLEMY
cTbik G.703/G.704 (TOCT 26886-86) npu ckopoctn nepenaym 2048 k6ut/c (undpoBbie ATC, KomMyTaTopbl
1 6a30Bble CTaHUMM CETU MNOOBWXXHOW CBA3WN, MyNbTUMNIEKCOPbI U T.4.).

YctaHoBka mogynst MIMNIM-E1 no3BonseT pasHecTy Ha paccTosiHue A0 2 KM MOLEM U MyNbTUMNNEKCOP,
npv opraHM3auum CBS3n No PU3N4ECKON NINHKK, U Ha Bornbluee pacCTOsHWE MPU OpraHn3aunm CBA3N mexay
MOAEMOM U MyrbTunnekcopom vepe3s LICIT.

Mogyne MIIM-E1  o6ecneunBaeT nuHenHbin nHTepgenc G.703 Ha ckopocTn 2048 kbut/c npwu
CTPYKTYpE LMKIa LmMdpoBOro NoToka B cooTBeTCcTBMM ¢ PekomeHgaumen G.704 MC3-T.

Mpn yctaHoBke moayns B mogembl M-ACTI-INT n M-ACI-IM-2 B mMogyne ucnonb3yeTcsl pPexum
nepegayn Nx64 kout/c, roe N — KONM4YecTBO NepefaBaembix KaHanbHbIX MHTepBanoB (KW), kotopoe nveet
MakcumarbHoe 3HadeHue 10 (npu ckopocTu nepegayun mogema 640 kobut/c).

2. NEPEOHAA NAHENDb

BHelHMIM BUA nepeaHer naHenu Moayns npuBeaeH Ha pucyHke 1.

MIIT-E1

STATE
E1l
.

Puc.1. Bug nepeaHein nanenu moayna MMNI-E1.

Ha nepenHei naHenu mopynsi pasmelleH pasbeM nopta E1. CneBa oT pasbema ycTaHOBIEH
OBYXLBETHBIN cBeTOAMOAHbIN nHankaTop State (CoctosiHue). OnncaHne COCTOsIHWUIA MHAMKaTopa NPUBELAEHO
B Tabn.1.

Tabn.1. OTobpaxeHne COCTOAHNIA MOLY NS

Nuan- HanmeHoBaHue o
KommeHTapumn
KaTop vHaMKaTopa
STATE | CoctosiHne moaynsi | 3esreHbili HenpepbIBHO — HOpMarbHas paborTa.
MIT-E1 KpacHbili — ounbkun 1 aBapuiHble cMTyaumm npyv npueme AaHHbIX.
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3. OCHOBHbIE TEXHUWYECKWUE NAHHbIE

HanmeHoBaHue napameTpa 3HayeHue napameTpa
JInHelHas ckopocTb 2048 kbuTt/cek £50ppm
JInHenHoe KogmpoBaHue HDB3
CTpykTypa umkna G.704 MCO-T
Pusnyeckas NuHUA [Be BuTbIe napbl (4-NPOBOAHLIN PEXUM)
BxoaHoe 1 BbIXOOQHOE CONPOTMBIIEHNE 120 Om + 5%

HomMuHanbHoe HanpshkeHne Ha Harpy3o4HOM
conpotueneHmn 120 Om (npu paboTe Ha
CYMMETPUYHYIO Napy)

MnkoBoe HanpskeHne Nbon NONAPHOCTU B
OTCYTCTBUM MMNYJbCa BbIXOAHOIO CUrHana Ha
Harpy3o4HoMm conpoTtueneHnn 120 Om (npu
paboTe Ha CUMMETPUYHYIO Napy)

3aTyxaHue acMMMeTpun B guanas3oHe 4actoT oT

3 B (G.703 MC3-T)

He 6onee 0,3 B (G.703 MCO3-T)

102 po 2048 kl'y Ha BbIXOAe nopTa He meHee 34 nb
HomuHanbHoe 3HavyeHue AnMTenbHOCTU
UMnynbca Ha BbIXoAe nopTa 244 He

MakcumanbHoe OTHOLLEHne aMmnnmtya curHanos
pasHoﬁ NOoNAPHOCTU B cepeainHe TakKTOBOIro

WHTEepBarna Ha BblxoAe nopTa 0,95...1,05

dopma nmnynbca Ha Bbixoae wabnoH NOCT 26886-86, yepT.7
3aTyxaHue curHana Bo BXOAHOW UMW BbIXOGHON

CTbikOBOM Lenu Ha YactoTte 1024 kl'y, 0...6 gb

3aTyxaHue oTpaXeHus Ha BXxoae
B AManasoHax 4acToT:

51...102 k4 He meHee 12 ab;
102...2048 kl'y, He meHee 18 ab;
2048...3072 kl'y, He meHee 14 gb.
Tun 1 LoKoneBKa pasbema RJ45
3almTa oT nepeHanpsXXeHui B (pnsnyeckomn BawmTHein TVS amnoa LCO1-6 Semtech,
NNHUK 3aluTHas amoaHas cobopka 3,3 B Semtech
3awmTa oT CBEPXTOKOB B hN3MYECKON NNHIK CamoBocCcTaHaBnNUBaLLNIACS NPEAOXPAHNUTESNb HA
180mA
HanpsikeHne npobosi M3onsauumn NMHenHoro He meHee 1500 B

TpaHcdopmaTtopa

MpuemHas yactb nopta E1 obecneunBaeT 6€30WLIMBOYHBIA NPUEM CUrHana npy OTHOLLEHUN curHan/moMmexa
Ha Bxoge 18 ob v nomexe B BMae nceBgocry4vaniHOM NocnegoBaTerlbHOCTU 2'5-1 makcumanbHom ONWHBI NO
FOCT 26886-86, n.4.5.3.

MakcnmanbHas gnvHa kabens, gonyctumas npu pabote vYepes uHTepdericHbin mogyns MIMM-E1,
npuBeaeHa B Tabnuue 2.

Tabn.2. JanbHOCTb CBA3W B YCIOBUSIX HU3KUX NMOMEX.

Mapka kabens
(napameTpbl husneckom NMHUK)
TMN-0.4 (amameTtp meaHom xunbl 0.4MmMm,
NoroHHasi eMKocTb 45+8H®/km, 1.8 km
BOMNHoBoe conpoTtusnexHve 132 Om)
TMN-0.5 (gnameTtp meaHom xunbl 0.5Mm,
MOroHHast eMKOCTb 4518HD/km, 2.0 km
BONHOBOE conpoTusnexne 112 Om)

MakcumanbHasa AnvMHa NMHUN

Mpn ncnonb3oBaHuM kabernen ¢ 6ONbLWNM AUaMeTPOM XUIbl AaNbHOCTb CBSI3W BO3pacTaeT.

JIvHUM CBA3W, He3alULLEHHbIE OT BO3AEWCTBUS BHELUHWMX MONen (SMNEeKTPUYECKMX, MarHWUTHbIX,
SMNEeKTPOMAarHUTHbIX) pekoMeHayeTcs nogknoyate K Bxogy mogyns MIM-E1 yepe3 ycTpOWCTBO 3aluTbl
Y3-2-12 nnun ¥3-4-12.
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4. OCOBEHHOCTHU PABOTbI MOAYNA B M-ACn-Nr U M-ACn-nr-2

C nomowwbto mogemoB M-ACTI-IT-2 (Bepcun BN n J1T), B kOTOpbIE yCcTaHOBMNEHbI Mmogynn MIMT-E1,
MOXHO nepepatb Yepe3d ACI oo gecatn kaHanbHbiX nHTepBanoB (KW) undgpoBoro notoka co CKOPOCTbIO
2048 kbuT/c.

Mpwn ncnonesosaHum mogynen MIMMr-E1 8 mogemax M-ACI-MNI n M-ACI1-M-2 (sepcus MIFM) moxHo
nepeaatb Yepe3 ACIT oo natu kaHanbHbIX nHTEpBanoB (KN) undpoBoro notoka co ckopocTbio 2048 kbut/c.

Mpwn ncnonb3oBaHmm moaynen MI-E1 npegnonaraetcs, yto undposor notok 2048 kbut/c umeet
cTpykTypy no PekomeHgaumm G.704 MCO-T, B COOTBETCTBMM C KOTOPOW AOfiMHA UMKNa cocTtaBnset 32
BOCbMUOUTHBIX KaHamnbHbIX MHTepBanoB (notok E1). MNpuuem 30 KN — wmHGopmaLmoHHble, oauH KU
(HyneBow) ncnonb3yeTca Ans LUenen CUMHXPOoHM3auumn n cnyxebHbix uenen, n ewe oanH KN (16-n) - ana
nepegaym CuUrHanoB TenegoHHOM curHanuMsaumi. OTW curHanbl uHorga HasbiBaioT CYB  (curHanbl
ynpaerneHus n s3anmogenctaems ATC).

Mogyne MII-E1 obGecneunBaeT pexuvm nepefaynm CurHanoB cO ckopocTbio Nx64 kbut/c, npu
KoTopom 13 noToka E1 Bbibupaetca onpegeneHHoe 4ncno N KaHamnbHbIX MHTEPBANOB U HanpaBnseTcs B
mMoaem ans nepegaym depes ACI. KonmyecTBo kaHanbHbIX MHTepBanoB N paBHO CKOpOCTM paboTbl Mogema
B KOUT/C geneHHom Ha 64. Ha npoTMBOMOMOXHOW CTOpOHE C¢ nomouibio moaynst MIM-E1 notpebutento
OTAaeTcsa CTaHA4apTHbIM NoToK E1, B KOTOPOM 3aHATLI NepedaHHbIiM curHanomMm N kaHanbHbIX MHTEpPBaros, a
octaBwuecsa K 3anonHeHbl eanHuLamu.

Mpn pabote ¢ mogynem MIM-E1 nmeetca BO3MOXHOCTb YCTAHOBUTbL TUM PEXMMa CUrHanu3auuu:
nokaHanbHas (CAS) n obwekaHanbHas (CCS) curHanusauyus.

B pexume nokaHanbHon curHanu3dauum B 16-m KW nepepatotca GuTbl curHanmsaumm OTAENbHbIX
TenedoHHbIXx kaHanoB ABCD un meTka cBepxuukna. B pexume CAS nepegava 16-ro KU sBnsetcsa
obs3aTenbHOMN.

B pexume obLiekaHanbHoW curHanusaumm B K16 nepegaeTca cOOTBETCTBYOLLMIA LLMGOPOBON NOTOK
6e3 wucnonb3oBaHWA MeTKM cBepxuukna. [loatomy npwm yctaHoBke pexunma CCS u  oTcyTCTBMM
HeobxooMMOCTU nepefayn curHanos obuiekaHansHon curHanudauun KN16 moxeTt 6biTb MCNONb30oBaH AN
nepejayv gaHHblXx. B aTom cnyyae nonb3oBaTento NpefocTaBnseTcs Takke BO3MOXHOCTb nepefaTe BMECTO
K116 cogepxaHune nnubo KN19, nnbo K28, nnbo K31 (meHto mopgema TS signalling).

Mpun BknioveHnn mopyns MIIM-E1 B mogeme obecneunBaeTca ABa pexuma nepegayn 3agaHHOro
konuyectea KW.

B nepsom pexume (pexum 1 mogyna MINM-E1) sce N nepenaBaembix KU npoxoaaT yepes mogem
npospayHo, Bknoyas 0-n u 16-n (vnn 19, unn 28, unn 31) KW. Ons nepegayn nonb3oBaTenbCKON
nHopmaumm B aToM pexnme ncnonbadyetcsa N-2 nHdopmaumoHHblix KWU. Mpu atom moxeT 6biTb BbibpaHo 4
BapuwaHTa (nnaHa) pacnonoxeHus nepegasaembix KW ana M-ACMN-MNI (Bepcuu MM mogema M-ACTI-MMT-2)
W ABa BapuaHTa (nnaHa) pacnonoxeHus nepegasaemsix K/ (MeHio mogema TS mapping) ansa sepcun BIK
n NT mogema M-ACTI-IMT-2.

Hwke nokasaHo pacnonoxeHwe nepegasaemblx Yepe3 mogem KW B pexume 1 ans cnyyvaa N=5
(mogembl M-ACTI-MNT" n M-ACI-IMT-2 sepcwus MM, ckopocTb 320 k6uTt/c) n nepegayn KU16.

MnaH 1 (M-ACI-MI" n M-ACI-Mr-2 sepcus Mrv)

E1, KU 0 1 2 3 4 wee | 16 | 17 | 18 | 19 | 20 | 21 ... | 30 | 31
Mogewm, Oa |Oda |na £l,a1 Ma

K

Mnan 2 (M-ACI1-IT n M-ACTI-MT-2 Bepcuga MNIFM)

E1, KU 0 1 9 10 | 11 | 12 16 | 17 | 18 | 19 | ... | 30 | 31
Mopgewm, fa Oa | [a ,El,a1 Na

KA

Mnax 3 (M-ACI-MNI" u M-ACT1-M-2 Bepcus MTM)

E1, KU 0 1 2 ... | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 .. | 30 | 31
Monewm, Oa Oa |Oa |0a |pQa'

K

Mnax 4 (M-ACTII-IT n M-ACT1-N-2 Bepcus NFM)

E1, KU 0 1 2 ... | 14 | 15 | 16 | 17 | .... | 25 | 26 | 27 | 28 | ... | 31
QAMO,D,SM, Oa Oa Oa | Oa | Aa’

Mpumedanue. [la’ — He nepepaeTcs Ha ckopocTu 256 kKbuT/c.
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Ons sepcun BIC n J1T mogema M-ACTI-IIM-2 HuXe nokasaHo pacnonoXeHue nepefaBaeMbixX 4Yepes
moaem KU B pexxume 1 mogyna MIMIT-E1 ans cnydas N=10 (ckopocTb 640 kbut/c) n nepegayumn KN16.

MnaH 1 (Bepcum Bl u JIT M-ACT1-IMT-2 )

E1, KM 0 1 2 3 4 5 6 7 8 9 16 | ... | 30 | 31
&/Il/lop,em, ONa |Oa |0a |ba |Oa |Oa |fOa |0a® | Oa& Na

Mnax 2 (Bepcun BI' u NNIT M-ACI1-M-2 )
E1, KM 0 1 vee. | 16 | 17 | 18 | 19 | 20 | 21 22 | 23 | 24 | 25 | ... | 31
m/lo,qem, [a ODa |OJa |OJa |Oa |Oa |Hda | [Ada D,a2 JZl,a2

MpumeyaHue. [1a” — He nepenaeTcsa Ha ckopocTh 512 kbut/c.

Bo BTOpOM pexume (pexum 2 moayns MIMIM-E1) coxpaHaeTca npospayHas nepegaya N kaHanbHbIX
nHTepBanos, Bkrtodas 16-n KM (unu KN19, nnn KN28, unn KN31), Ho cogepxaHne 0-ro KU nepepaetca
Yyepes cnyxebHbIn KaHan Mogema ¢ npopeXuBaHueM nNo BpeMeHwu. [pyn 3ToM B HEYETHLIX Lmknax u3 0-ro
KW nepepatotcs Tonbko ¢ 3-ro no 8- 6utkbl, a B YeTHbIx umknax u3 0-ro KM - meTka uukna. 31o gaet
BO3MOXHOCTb B pexume 2 AOOMNOSIHUTENbLHO nepegatb C MOMOLWbLID MoOAeMa ewe oauH
MHdopmMaumnoHHbIn KU no cpaBHeHuto ¢ pexxumoMm 1. Npu 3TOM Takke MOXeT ObiTb BblOpaHo 4 BapuaHTa
(nnaHa) pacnonoxeHus nepenasaemblx KN ana M-ACTI-MI (sepcum MMM mogema M-ACII-IM-2) n gga
BapuaHTa (nnaHa) pacnonoxeHusa nepenasaemsix KN ana sepcuin BI' u 1T mogema M-ACT1-MT-2.

Hwxe nokasaHo pacnonoxeHue nepegasaemMbix KN B pexume 2 moagyna MMIM-E1 anga cnyyas N=5
(mogembl M-ACTI-INI n M-ACTI-MI-2 Bepcusa MM, ckopocTb nepegayvm mogema 320 kbut/c) n nepegayun
KW116.

Mnan 1 (M-ACI-MNI" n M-ACTI-IMT-2 sepcus MNMIFM)

E1, KM 0 1 2 3 4 16 | 17 | 18 | 19 | 20 | 21 ... |30 31
oren [T (s s [as [aa' | |ae

Mnan 2 (M-ACIM-MNI" n M-ACI1-MTM-2 Bepcua MNIMM)

E1, K/ 0 1 9 10 | 11 12 | 13 | ... | 16 | 17 | 18 | ... | 30 | 31
i o |fe |pe | no pe

Mnan 3 (M-ACII-IMNI" n M-ACTI-II"-2 sBepcus MIFM)
E1, KM 0 1 2 .. | 15 | 16 | 17 | 18 | 19 | 20 | 21 22 | ... | 30| 31

Mogewm, | lMpo- 1
KA pex. fa |fa |Ma |Ma |/a
Mnax 4 (M-ACTI-INI n M-ACI1-INMT-2 Bepcusa MNIM)
E1, KN 0 1 2 .. | 15 16 17 | .... | 25 | 26 | 27 | 28 ... | 30| 31
Mogewm, | lNpo- 1
KA pex. fa fa |Ha |Ha | /a

Mpumeyanme. [la' — He NepefaeTcst Ha CKOPOCTU 256 KGUT/C.

Ona sepcun Bl n JIT mogema M-ACTI-I-2 Hke nokasaHo pacnonoxeHne nepefaBaemMbix Yepes
moaem KU B pexxume 2 mogyna MIMIM-E1 ans cnydas N=10 (ckopocTb 640 kbut/c) n nepegayumn KN16.

MnaH 1 (M-ACIN-MNI-2 sepcuun BIC n J1T)

E1, KU 0 1 2 3 4 5 6 7 8 9 e | 16 | ... | 30 | 31
Mogewm, | lMpo- 2 2
K DEX. Da |Da |(ODa |(Oa |HOa |da | da | da° | Oa Da

Mnan 2 (M-ACTI-TIM-2 sBepcumn Bl n J1T)
E1, KK 0 1 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | ... 31
Mogewm, | lNpo- 2 2
K DEX. Oa |ODa (Oa |HOa |Oa |da |da | da | da® | Oa

Mpumeyanme. [Ja° — He nepefaeTcst Ha CKOPOCTU 512 KGUT/C.
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Pexnm 2 uenecoobpasHo ucnonb3oBaTtb, koraa ¢ 3-ro no 8-m 6utbl 0-ro KM HeyeTHbIX uuknoB nubo
He WCMonb3ylTcs, NMOO HecyT MHAOPMaLMIO O MeOSIEHHO W3MeHsIoWmMXca napameTpax. CkopocTb
nepegaym aTnx GuT Yepes crnyXebHbI KaHan Moaema, U BO3MOXHbIE CKOPOCTU Mepefadv AaHHbIX Yepes
mogynb MINI-E1 npuBepeHbl B Tabnuue 3.

Tabn.3. CkopocTy nepefayv AaHHbix Yepes moaynb MIMT-E1.

M-ACN-Mr, M-ACn-MNr-2
Ckopoctu M-ACII-Ilr-2 Bepcus Bepcuu BrH, BI'B,
nrm JIT60H, JIT608B, J1T24
CkopocTb Nepegayv gaHHbIX, KOUT/C 256 320 384 512 640
CkopocTb nepegayn Kaxagoro ns out
3...8 0-ro K/ E1 B cnyxebHOM kaHarne 167 250 214 333 500
mogema, but/c

CnegyeT umMeTb B BMAY, YTO NOCKOMbKY B pexume 2 Ans nepegadn 6ut 0-ro KN mncnonbsyetcs
cnyxebHbIn kaHan mMogema, TO B 3TOM pexvMe HeAOoCTYNHO ynpasrieHue yaaneHHbIM MOAEMOM.

3a cyeT BO3MOXHOCTM BblbOopa B MoAeMe pacrnonoxeHus WuHdopmaumoHHbix KW n kaHana
CuUrHanmMsauumn ynpowiaeTcs pelleHve 3agadv nepefadv BblOpaHHbIX KaHamnbHbIX MHTepBanos notoka E1
yepe3d ACIl. OT0 ocobeHHO BakHO Mpu nepepade noToka E1 yepes Heckonbko napanmnernbHbIX TPakToB
NnepBWYHbIX FPYNN WNW TPakTOB Ha OcHoBe Bepcun Mogema BIM w JIT. lNpn atom pasgenenne E1 Ha
oTAenbHble UMGPOBLIE MOTOKM Ha nepefarlien cTtopoHe (obbeauMHeHWe Ha MPUEMHON CTOpPOHe) Ans
opraHm3auuv napannernbHbIX TPaKkToB JOJMKHO OCYLLECTBASATLCH C MOMOLLbIO MIHBEPCHOMO MyNnbTUMNMEKcopa.

B Mogeme umeeTcst BO3MOXHOCTb MyTEM YCTaHOBKM HECOBMadalolmx napameTpoB pacrnosioXeHus
nHpopmaumoHHeix K (meHio mogema TS mapping) v kaHana curHanu3daumm (MeHio mogema TS
signalling) B nokansHOM W yaaneHHOM MOAEeMax OCYLLUECTBUTb U3MEHEHWE WUCXOAHOro pacrorfioXeHust
kaHanoB B notoke E1 B pesynbtate npoxoxaeHunsi yepes Tpakt ACIL. [pn 3TOM BO3MOXEH nepexon w3
noboro nnaHa pacnonoxexnus KN Ha nepepadve (MnaH 1...MnaH 4) B ntobow nnaH pacnonoxexHns KN Ha
npueme (MnaH 1...MnaH 4).

Mpn pabote ¢ mogynem MI-E1 B mMogeme aBTOMATUYECKM YCTAHABNMBAETCS PEXMM BHELLHEN
CYHXPOHM3aLMK, MpU KOTOPOM nepefaTymMk MogemMa CUMHXPOHU3upyeTcs TaktoBou 4dactoton 2048 «klu,
BblOeNeHHON 13 BXOQHOro uudposoro notoka E1.

O6pawaem BHMMaHWe, 4TO pexum nepefadm notoka E1 ¢ ucnonb3oBaHueM MOKaHaNbHOM
curHanusauun CAS wuHorga HasbiBaloT PCM30, a pexum nepegadn notoka E1 ¢ wmcnonb3oBaHvem
obwekaHaneHon curHanusaumm CCS - PCM31. B Tex cnyyasx, korga elle BKMAOYeHa npoBepka KayecTsa
kaHana ¢ kogom CRC4, 10 yka3aHHble Buabl nepegayn HasbiBatoT PCM30C n PCM31C cooTBETCTBEHHO.

BHumaHue! xamnep SJ1 Ha nnate moayna MII-E1 npu yctaHoBKe B MOoAeM AOMXKeH CTOATb
B MOJIOXK€HUMN 3aMKHYTO.

5. OCOBEHHOCTU PABOTbI MOAYNA B M-ACM-NIr-nan v rm-2-Cn

C nomowpkio mogemoB M-ACII-MIM-N3I n mynetunnekcopos M-2-Cl1, B koTopble YyCTaHOBMEHbI
mogynu MIMI-E1, MoXxHO nepeatb AaHHble CO ckopocThio Ao 80 kbut/c (go 24,0 kout/c B M-ACM-MIr-J13M1-1
n rM-2-Cri-1, go 50,4 kout/c 8 M-ACI-MIr-N3r-2 n rM-2-Cri-2) ns notoka E1 (ckopoctb 2048 kbut/c). Mpwu
3TOM npeanonaraeTcs, YTo 3TOT UMEPOBOWN MOTOK UMeeT CTPYKTYpY no PekomeHgaunmm G.704 MCO-T.

Onsa nepegaun curHanos mogema M-ACII-MIM-N3IM n mynetunnekcopa NM-2-CI1 B 3aBucnmocTu ot
Ha3Ha4YeHnsa oOHOro unu AByX KaHanbHbiX MHTepBanos (KW) notoka E1 makcumanbHas nHgopMaumMoHHas
CKOpOCTb Nepeaayn coctaensieT 48 k6ut/c n 80 KOUT/C COOTBETCTBEHHO.

Mpu ycrtaHoBke wmogynsa MIMM-E1 B mogemsl  M-ACII-MT-Narl-1,  M-ACII-Mr-nari-2,
mynbetunnekcopbl M-2-Cl-1 n M-2-Cl-2 ana nepegayn curHanoB 3aHUMMaeTCsl OOMH  KaHambHbINA
nHtepsan (KN) notoka E1, npn aToM MakcMmansHas MHOPMaLMOHHAA CKOPOCTb Nnepefayun coctaBnget 24
k6ut/c (M-ACII-Nrr-N13r-1 n rM-2-Cn-1) u 50,4 k6ut/c (M-ACIM-MNIr-J13-2 n rM-2-Cl-2) cootBeTCTBEHHO.

Mpn pabote mogema M-ACII-MI-J13M-1 (M-ACM-Mr-N3ri-2) n mynstunnekcopa MM-2-CI1 moxet
6bITb Mcnonb3oBaH ntobon oguH KN notoka E1, kpome KMO. Takke MOXHO caenatb M Npu UCMNONb30BaHWM
opHoro KN B mogeme M-ACTI-MNTM-N3MN n B mynbTunnekcope MM-2-Cr1.

B mopgeme M-ACTI-MI-JI3M n mynbtunnekcope MM-2-CIN npu  BhiGope ansa nepepayn aeyx KA
nepepatTcs OaHHble M3 BbibpaHHoW napbl KW uudposoro notoka E1. Mapbl KX obpasytotcs ns gpyx
cneylowmnx Apyr 3a Apyrom YeTHoro u HeyeTHoro HomepoB KU notoka E1 (K2 n KN3, KN4 un K5, ..., KNG
n KN7 n 1.8.). Npn atom m3 KA ¢ 4eTHbIM HOMEPOM B 3aBMCMMOCTM OT CKOpOCTM paboTbl Mogema
nepepatotcs 4o 8 6ut, a ns KM ¢ HeyeTHbIM HOMepoM Ha ckopocTu 80 kbuT/c - ABa cTtapLumnx 6uta (Tabn.4).
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an Bbl60pe ana nepenadmn 4yepes moaem U MynbTUnmekcop OAByX KN He MoXeT ObITb UCMoNb3oBaHa napa

KO n KA1.
Tabn.4. NepenaBaemble gaHHbIE NPU Pa3fNMYHbIX CKOPOCTAX paboTbl MogeMa U MynbTUNIeKkcopa
CKopocTb nepegauu, KonunyectBO Ucnonb3yembii KaHanbHbIA UHTEpPBan
Kout/c nepegaBaeMbIX 6uT B nape (npv Ha3Ha4veHun aByx KWN)
16 2 crapwux KU KW ¢ 4eTHbIM HOMepoMm
32 4 ctapwmx KN KW ¢ 4eTHbIM HOMepoMm
48 6 ctapwunx KU KW ¢ 4eTHbIM HOMepoMm
64 8 KW ¢ 4eTHbIM HOMepoMm
80 10 KW ¢ yeTHbIM HomepoMm (8 6uT) nntoc KU ¢
HeYyeTHbIM HoMepoM (cTapLume 2 6ur)

C mogynem MII-E1 obecneunBaetcsa pexvm nepegadv CUrHanoB, NpuW KOTOPOM M3 noToka E1 B
3aBUCUMMOCTU OT HA3HAYEHHOW CKOPOCTM Nepefayn AaHHbIX BbIbUpaeTcsa onpegeneHHoe KonmyecTso ut.

Ha npoTrMBOMNONoOXHOW CTOPOHE ¢ nomoLlbio mogyns MITM-E1 notpebutento otaaeTca cTaHAapTHbIN
notok E1, B KOTOPOM 3aHsITbl CUrHanomMm nepefaBaemble OUTbl BbIOpPaHHbLIX KaHamnbHbIX WHTEPBAsoB, a
ocTtaBLmecs KN 3anonHeHbl eanHnuamu.

Mpwn pabote mogema ¢ mogynem MIIM-E1 cogepxanne KMO 1 ctaHgapTHOro KaHanbHOro nHTepeana
curdanusaumm (KM16) notoka E1 He nepepaetcs u He obpabaTtbiBaeTcs.

Ons Toro, utobbl NMepedaTyuk MynbTunnekcopa B pexume E1 paGotan Ha yactoTe NpUMHATOrO
noToka (Tak Ha3blBaeMbli «3aBOPOT MO TAKTOBOMW YacToTe»), HeOOX0AMMO B MapameTpax MynbTunnekcopa
ycTaHoBuTb pexum Clock/Receiver.

BosMoxHble BapuaHTbl paboTbl MynbTUNNEKCopa npu ycraHoke mogyns MIM-E1.

1.

MynbTunnekcop nogkntoyeH k moaemy 4yepes LICIM CUUM no notoky E1. B atom cnyvae
nepepatuuk E1 mMynbTunnekcopa paboTaeT B peXMMe CUHXPOHM3aUMM MO MPUHMMaeMOMY
notoky E1 (clock/receiver), a napameTp clock mode nepegatynka MynbTUNNEKcopa
yCTaHaBnuBaeTcs B cocTosiHe - Ext, yto obecneunBaeT 3agaHme ckopoctu nepefauyn B KA
mMogemom no ycnosusam JI9TT.

MynbTunnekcopsl coeAnHeHbl apyr ¢ gpyrom vepes mogembl M-ACTI-MT-J13IM n annapatypy
BY cessu no N3ll, mexagy mMogeMoM M MynbTUMNEKCOPOM cBA3b no notoky E1. Toraa E1
0QHOro MynbTUNnekcopa paboTaeT B pexvMe CUHXPOHM3ALMKU MO NPUHUMaeMoMy MoToky E1
(clock/receiver), a gpyroro - B pexume BHYTpeHHen cuHxpoHudauuun (clock/internal), kak
NCTOYHWK TaKTOBOW YacToThl. [1py 3TOM ycTaHoBka napameTpa clock mode nepegayn kaxgoro
MynbTUnnekcopa - External, T.e. 3Ha4yeHne ckopocTu nepegayn 3agaeTcd MOAEMOM.
MynbTunnekcopbl coeanHeHbl apyr ¢ apyrom Yepes LICIM CUM no E1 6e3 mogemoB M-ACI1-
Mr-Nor. Torpa nepegatink E1  kaxgoro mynbTunnekcopa paboTaeT B pexume
CYHXpOHM3aLMM Mo npuHuMaemomy noTtoky E1 (clock/receiver), a yctaHoBka clock mode
nepegatyuka ogHoOro MynosTunnekcopa B coctosiHue External, a apyroro - Internal, nockorbky
OOHO W3 YCTPOWCTB [OMKHO 3adaBaTb pearbHyl CKOPOCTb Mepefavn u and oboux
MYNbTUMIIEKCOPOB 3T CKOPOCTU LOIMKHbI ObITb OANHAKOBBI.

BHumanune! Ixxamnep SJ1 Ha nnate moayns MIIM-E1 npu yctaHOBKe B MOAEM AOIMKEH CTOATb
B NOJIOXKEHUU 3aMKHYTO.

BHumanue! Oxamnep SJ1 Ha nnate mopayns MII-E1 npu yctaHoBKe B MynbTURNEKCOp
AOJIKEH CTOATb B MONMOXEHUN Pa3OMKHYTO.

Ha3HayeHue KoHTakTOB moayna MII- E1

HanveHoBaHune
curHdana

HoMep
KOHTaKTa

3asemneHue
3asemrieHne
MpremHuk A
MepenaTunk A
MepepaTunk B
MprnemHuk B

He ncnonb3yetcs
He ncnonb3yetcs

RJ-45
female

ONOANPAhWN —

MMr-e1
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6. KOMIMJEKT NMNOCTABKHU

B komnnekTt noctasku moayna MIM-E1 Bxogar:
e Mogayns;

e  BuHTbI M3 -4 wT,;

¢ PykoBoacTtBo nonb3oBaTensi.
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7. YCTAHOBKA U NOAKINKOYEHUE MOAYNA

BHUMAHMUE! Bo spems yctaHoBKM Moayns Ha nnaTy Modema v MynbTUMmekcopa, Bo usbexaHue
NOBPEXAEHUS  BIIEKTPOHHbIX  KOMMOHEHTOB  3MeKTPOCTaTUYeCKUM  3apsifioM,
Heobxoaumo cobrioaaTh crefyloLme Mepbl NPegoCTOPOXHOCTH:
e OcBOBOAMTLCS OT BNEKTPOCTATUYECKOTO 3apsiaa (3a3eMIUTLCS);
e He npukacatbca K HaxoOsWMMCS Ha nnatax mogema (MynbTUMekcopa) U Moayns SNeKTPOHHbIM
KOMMOHEHTaM, pasbeMam 1 NPOBOLHMKAM.

PekomeHayeMbI NOpsSAOK yCTaHOBKM 1 noakntodeHns moayna MIM-E1 cneayrowmi.
1. OTtknounte OT MOAEMA, B KOTOPbIV BCTaBMSAETCA MOAY b, BCE NOAKMOYEHHbIE K HEMY Kabernu, B
TOM Yucne, kabenb NUTaHUS.
2. CHMMMTE BEPXHIOO KPbILLKY MOAEMA, A1 Yero:
e YcTaHoOBUTE KOpryc MOAEMa BEPXHEN KPbILLKOW BBEPX;
e Ha 6GokOBbIX CTOpOHax Kopnyca OTBUHTUTE OTBEPTKOW YeTblpe KPEenexHbIX BUHTA, He
NPUMEHSAS YpE3MEPHbIX YCUIUIA;
e AKKYpaTHO CHUMUTE BEPXHIOK KPbILLKY;
e O3HakoMbTECH C MECTOM YCTAHOBKM MoAyns Hag noptom 2 wmogema (Pwuc.2); B
MYMbTUMIIEKCOPE MECTO YCTAHOBKM MOAYMSI PACMONOXEHO aHaNOMMYHo;

o] D DI:ID o

— F
—
) MecTo yeTanoBxH
e

P swogya MITT-E1
10 () /
[ SJ6
o allsJ12 0000000 /_ ©

[%] Tfl 0 if;‘;:
_— SJBDEE 0 Di%llljcl

[ [ g 3
£ L (5] [

Puc.2. Mecto yctaHoBku moayns MMI-E1 Ha nnaTte mopema.

e 3BnekuTe MOAYNb N3 3aLUTHOMO ANEKTPOCTaTUYECKOrO 3KpaHa;

e YcraHosuTe pxamnep SJ1 (Puc.3) Ha nnate mogynsa MIMM-E1
B nonoxeHne 3AMKHYTO npwu yctaHoBKke B MogeM, U1
B nonoxexHne PA3BOMKHYTO npwu ycTtaHOBKE B MYNbTUMMEKCOP.

e YcTaHoBWTE MOAYfb Ha ero nocago4yHoe MecTo, AN Yero akkypaTtHo u 6e3 ycunui, yaepxueas
nnaty MOAyMs rOpM3OHTanbHO, COBMecTUTEe obe YacTu COeduMHUTENs U HaXMUTe Ha nnarty
MOZYyns 40 MOSIHOrO COYMEeHeHnst pa3bemoB. 3akpenute MOAy b YeTbipbMA BUHTamun M3.

o [logkniounTte K Mogemy (MynbTUMMEKCOPY) BCE paHee OTKIYEHHble kabenu, kpome kabens
nutanus. Mogkniounte k NnopTy E1, pacnonoxeHHom Ha Moayre, COOTBETCTBYOLLUIA Kabenb.

o Bkniounte nuTaHne mopgema (MynbTUNNEKCOpa), NOAKMYMB Kabenb nuTaHus Moaema
(MynbTUnnekcopa). B cooTBETCTBMM C PYKOBOACTBOM Mofb30BaTenst MogemMa (MynbTunnekcopa)
BOMOMTE B MeHI Setup, oTpaxarollee cOCTaB ero nopTos, U ybeautecb B TOM, YTO MOAYIb
MII- E1 pacno3HaH nporpamMmmHbiM obecneyeHveM. MNMpu HEOBXOAMMOCTU MPOTECTUPYITE NOpT
C MCNONb30BaHNEM MEHIO PEXMMOB TECTUPOBAHUS.

MIr-g1 © 2013 3enakc 11
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Puc.3. Mecto ycTtaHoBKM mpkamnepa SJ1 Ha nnate moaynsa MIMI-E1.

8. OTOBPAXEHUE COCTOAHUNA U YCTAHOBKA NAPAMETPOB
Moavyns

OT06pa>KeHme COCTOAHNA MOAOYyNA OCYyLWIeCTBNAeTCA Ha XUOKOKpUCTanin4eCckoM uHOuKaTtope
mMmogema.

E1l 5S 320 Qual A
LOS ILOT CV CRC AI E

MpuaHakom oTobpaxkeHust coctosHMa moayns E1 aensetca Hagnuce E1 B BepxHewm cTpoke XKK-
avcnnes. [anee otobpaxatoTcst KONMMYECTBO NepefaBaemMblX KaHanbHbIX MHTepBanoB 58 (Slots), He cunTas
0-ro KW, ckopocTb nepegadv B KaHane cBA3w (4ns npuMepa ykasaHa ckopocTb 320 kbuT/c) n kayecTBO
npvema curHana Qual A.

B HmxkHewn cTpoke XKK-gucnnes otobpaxatTcsa COCTOSAHUS MHOMKATOPOB:
e LOS (Loss Of Signal) — noteps curHana B kaHane npuemnHunka mogyns MIMr-g1;
e LOT (Loss Of Transmit Clock) — noteps curHana TakTMpoBaHus B nepegaTymke MOAyns;
e LOF (Loss Off Frame) — noTeps UMKNOBOW CUHXPOHM3AUMK B MPUEMHMKE MOLYNS
(oTobpaxaeTcst Ha no3numm curHana LOS);
CV — nmMelT MecCTOo OLWMOKN B BUAE HEMPABUITbHbBIX KOAOBbIX KOMOUHALMI KOAa;
CRC - nmetoTcsa owmbkm npouenypbl CRC4 npu cCUHXpOHM3aLnM CBEPXLUNKNA;
Al (Alarm Indication Signal) — npyemM curHana aBapuMmHOro COCTOSAHMS;
RA (Remote Alarm Indication) — npnem mnseeleHnsa o npueme curHana aBapumnHoro
COCTOSIHMS Ha yaaneHHOM KOHLe (oTobpaxkaeTcs Ha no3uumm curHana Al);
E (Error bits) — Hanuume owmnbok E-6uTt npm ncnonssoBaHum npouenypbl CRC-4.

M3 nepeuvncneHHbix napaMeTpoB B HxkHeln ctpoke XKK-gucnnes otobpaxatoTcs TONbKO Te UHAWKATOPSI,
KOTOpbl€ COOTBETCTBYIOT UMEKOLLMMCS B AaHHbI MOMEHT aBapUNHbIM CUrHanam mnm owmobkam.
OKHO >XMOKOKPUCTaNM4YecKoro MHamKaTopa npu oTcyTCTBum ownbok nveeT BUA:

El 5S 320 Qual A
NO ERRORS

Korga Ha mofeme yCcTaHOBIEH Kakon-nvbo wnend (no koMaHAae ¢ yaaneHHoro Mogema) B HUKHEN
ctpoke XXK-ancnnesa otobpaxaeTcs Hagnucob Test.
BoamoxxHa ycTaHOBKa PEXMMOB MECTHOIO M yAaneHHoro wnendos.

YcTaHoBKa napameTpoB paboTtbl mogynsa MIMI- E1 ocywecTBNseTcs B MEHIO NapaMeTpoB MOAYIA
E1 mogemoB M-ACM-MI nu M-ACMN-Mr-2.

E1l PARAMETRS
Mode Multiplexer Signaling CRC4 Jitter Att JA Depth RC Gain AIS RAT
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IMyHKT MEHI unu KnaBuwa BbinonHsemas onepauus

Mode YcTaHoBKa pexvma paboTbl MOgyns

Multiplexer Bbibop nnaHa pacnonoxeHms MHPOPMAaLMOHHBIX KaHaNbHbIX
nHTepeanoB (TS mapping) v kaHana curHanusauumm (TS signalling)

Signalling YcTaHoBKa pexuma curdHanmsauum B 16-m KA

CRC4 Wcnonb3oBanne CRC4

Jitter Att. BknioyeHne aTTeHaTopa mprutTepa

JA Depth YcTaHOBKa ANvHbI aTTEHAaTopa [KUTTepa

RC Gain YcTaHoBKa YPOBHS YYBCTBUTEITLHOCTU

AlS Vcnonb3oBaHue AlS

RAI Vicnonb3oBaHne RAI

<EXIT> Bbixog 13 yctaHoBkM napameTpoB mogynst MIMIr-E1

9. TAPAHTUUN N3TOTOBUTENA

Mogaynb npoLuén npeanpoaaxHeld NPOroH B TeveHne 168 yacos.

WMsrotoButenb rapaHtTupyet cooteBeTcTBue moayns MIMIM-E1 TexHudeckum xapaktepuctukam npwm
cobnogeHnn nonb3oBaTeniemM yCrnoBui aKcnyaTaumm.

Cpok rapaHTuu1 ykasaH B rapaHTUMHOM TasrloHe M3roTOBUTENS.

UN3zomoeumernb 06s13yemcsi 8 meqYeHue 2apaHMUlHO20 cpoka 6e3803Me30HO ycmpaHsimb
eblisiefieHHble 0eghekmbi Mymem peMoHma usnu 3aMmeHbl MOOYJIsl.

[ocTtaBka HeucnpaBHOro MOAyrsi OCyLLEeCTBISIeTCA NoMNb3oBaTenem.

Ecnu e meyeHue eapaHmuliHO20 CpoKa fonb3osamernieM 6biiu HapyweHbl ycriosusi
3KCrlyamayuu, HaHECEHbl MexaHU4YecKue roepexoeHus, rnpousgedeHa HernpasusibHasl
ycmaHoska MoQyrnsi 8 mMooem, MoOyrb Obil nogpex0eH onacHbiM 8030elicmeuli cO CMOPOHbI
¢usuyeckol nuUHUU (2po3080l paspsd u m.m.), peMoHm MoOyssl OCyuw,ecmesnssemcs 3a cdem
ronb308amejisi.

rapanmuiiHoe obcnyxueaHue
camocmosimesibHbIlU PeMOHM MOOyJis.

npepbigsaemcs, ecsiu nosib3oeamelsib npouseé.n
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