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1. HASHAYEHUE

WHTepdencHbin mogyne MIM-E1 npegHasHaveH gna nogknioveHus mogemos M-ACTI-MT wm
M-ACTI-MNI-2 kK okoHe4YHOMY 06opyaoBaHuo, umetoemy ctbik G.703/G.704 (TOCT 26886-86) npu ckopocTu
nepegaun 2048 kbut/c (undposble ATC, kommyTaTtopbl M 6Ga3oBble CTaHUMM CETU MOLBWXKHOW CBA3M,
MyMbTUMNEKCOpPbI N T.4.).

Moagyne MII-E1 obecneuvBaet nuHenHbin uHtepdenc G.703 Ha ckopoctn 2048 kbut/c npu
CTPYKType uMkna umdpoBOro noToka B cooTBeTcTBUMM C PekomeHgaumen G.704 MCO-T. B mopyne
ucnone3yetca pexum nepegadm Nx64 kbut/c, rae N — konnyecTBo nNepefaBaeMblX KaHamnbHbIX MHTEpPBanos
(KW), koTopoe nmeeT MmakcumanbsHoe 3HaveHue 10 (npu ckopocTu nepegayun mogema 640 ko6ut/c).

2. NEPEOHAA NAHENDb

BHelwHWI B nepegHert naHenu Moaynsa npuBeaeH Ha pucyHke 1.

MII-E1

STATE
E1l
o

Puc.1. Bug nepeaHein nanenu moaynsa MMNIr-E1.

Ha nepegHen naHenu mopyns pasmeleH pasbem nopta E1. CneBa oT pasbema ycTaHOBMEH
OBYXLBETHLIN cBeToAMoAHbIN nHankatop State (CoctosiHue). OnncaHne COCTOsIHWUIA MHAMKaTOpa NPUBELAEHO
B Tabn.1.

Tabn.1. OTobpaxeHne COCTOAHNIA MOLY NS

Nuan- HanmeHoBaHue o
KommeHTapumn
KaTop MHAuKaTopa
STATE | CoctosiHue moayns |3esieHbil HenpepbiBHO — HOpMarbHas paborta.
MIIr-E1 KpacHbili — ounbkn 1 aBapuiiHble CUTyauum Npu npueme daHHbIX.
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3. OCHOBHbIE TEXHUWYECKWUE OAHHbIE

HanmeHoBaHue napameTtpa 3HavyeHune napameTpa
JInHeliHas ckopocTb 2048 kbut/cek £50ppm
JInHenHoe kKogmpoBaHue HDB3
CTpykTypa umkna G.704 MCO-T
duanyeckast NMHNS [Be BuTbIe napbl (4-NPOBOAHLIN PEXUM)
BxogHoe 1 BbIXOgHOE CONPOTMBIIEHNE 120 Om = 5%

HoMuHanbHoe HanpsbkeHWe Ha Harpy3o4HOM
conpotuenexHmmn 120 Om (npu paboTe Ha
CYMMETPUYHYIO Napy)

MrkoBoe HanpskeHne Ntobon NONsIPHOCTY B
OTCYTCTBMM UMMYJbCa BbIXOAHOIO CUrHana Ha
Harpy3o4HoM conpoTumenenun 120 Om (npun
paboTe Ha CUMMETPUYHYIO Napy)

3aTyxaHue acMMMeTpUK B AuanasoHe 4acToT OT

3 B (G.703 MC3-T)

He 6onee 0,3 B (G.703 MC3-T)

102 po 2048 kl'y, Ha BbIXOAe nopTta He meHee 34 nb
HomuHanbHoe 3Ha4yeHue AnMTenbHOCTU
MMMyIbca Ha BbiXxo4e nopra 244 He

MakcumarnbHoe OTHOLEHNE aMmnnntyn curHanos
pa3H0|7| NOoNAPHOCTN B cepeanHe TakToBOro

WHTepBana Ha Bbixofe noprta 0,95...1,05

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

CTbIKOBOM Lienn Ha YacTtoTte 1024 kl'y, 0...6 gb

3aTyxaHue oTpaXeHus Ha Bxoae
B AnanasoHax 4acToT:

51...102 kl'y He meHee 12 ab;
102...2048 kl'y, He meHee 18 ab;
2048...3072 kl'y, He meHnee 14 nob.
Tun 1 UokoneBka pasbema RJ45
3awmTa oT nepeHanpsi>keHnin B n3ny4eckomn SawmnTHbin TVS gnoa LCO1-6 Semtech,
NNHUK 3aWwuTHas anoaHas coopka 3,3 B Semtech
3almTa OT CBEPXTOKOB B OM3NYECKOM NMUHUM CamoBoccTaHaBNMBaLWUNCS NpeaoXpaHNTerb Ha
180mMA
HanpsixkeHne npobosi M3onsauum NMHENHOTro He meHee 1500 B
TpaHcdopmaTopa

MpuemHass 4actb nopta E1 obGecneuvnBaeT 6€30WMOOYHLIN MPUEM CUrHana npu OTHOLLUEHWUMU
curHan/nomexa Ha Bxoge 18 gb u nomexe B BuAe MCEBOOCNyYaHOW MOCeAoBaTENbHOCTH 2'5.1
MakcumanbHon anuHbl no FOCT 26886-86, n.4.5.3.

MakcumanbHast anvHa kabens, gonyctumMasi npy pabdoTe yepes nHtepdencHoii mogynb MIT-E1,
npveegeHa B Tabnuue 2.
Tabn.2. JanbHOCTb CBS3M B YCMOBUSAX HU3KMX MOMEX.

Mapka kabens
(napameTpbl hU3M4ECKON NIMHUN)
TMNN-0.4 (omameTtp meaHou xunbl 0.4MMm,
NoroHHas eMkKocTb 45+8HD/KMm, 1.8 Km
BOMNHoBoe conpoTusneHve 132 Om)
TNN-0.5 (gnameTtp meaHom xunbl 0.5Mm,
NMOroHHasi eMKOCTb 45:8HP/kMm, 2.0 km
BOJNHoBOe conpoTmneHme 112 Om)

MakcumanbHas AnvHa fIMHUN

Mpn ncnonb3oBaHMK kabenen ¢ 6onbWMM AnamMeTPOM XuIbl aNbHOCTb CBS3N BO3pacTaeT.

JIHun cBA3KN, He3alMLEeHHble OT BO3OEWCTBUS BHELIHUX MOMEN (3NEKTPUYECKUX, MarHUTHbIX,
3NEKTPOMarHuTHbIX) pPekoMeHAyeTcs nogknioyvaTe K Bxogy mopynst MIT-E1 yepes ycTpOWCTBO 3aluuThbl
Y3-2-12 nnun ¥3-4-12.
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4. OCOBEHHOCTU PABOTbI MOAYNA

C nomouwpto mogemos M-ACTI-MNI n M-ACI-MNIM-2, B koTopble ycTaHoBneHsl mogynu MIM-E1,
MOXHO nepefatb vepe3 ACIT go gecatm kaHanbHbIX MHTepBanoB (KN) unmdpoBOro notoka co CKOPOCTbIO
2048 «bwut/c. Mpu aTom npegnonaraeTcs, YTO 3TOT UMAPOBON NOTOK MMEET CTPYKTYpYy B COOTBETCTBUU C
PexkomeHgaumen G.704 MCO-T, B COOTBETCTBMM C KOTOPOW ANMHA UuKNa cocTaBnseT 32 BOCbMUOUTHLIX
KaHanbHbIX MHTepBanos (noTok E1). Mpuyem 30 KN - nHdopmaumonHslie, oanH KA (Hynesomn) ncnonssyetcs
ONA uenen CUHXpOHM3auMn K cnyxebHbix uenen, n ewe oanH KW (16-1) - ans nepegaym curHanos
TenedoHHOW curHanusaummn, KoTopble nHorga HasbiBaioT CYB (curHanbl ynpasneHus u B3aumogewncTsus
ATC). Moaynb MINI-E1 obecneynBaeT pexum nepegaydm curHamnos co ckopocTbio Nx64 kBuT/c, npu KOTOPOM
n3 notoka E1 Boibupaetcs onpegeneHHoe 4ncno N KaHanbHbIX MHTEPBAnoB U HanpaenseTcs B ModeM Ans
nepegaym Yepes ACII. KonnyecTtBo kaHanbHbIX MHTepBanoB N paBHO ckopocTu paboTbl mogema B KOuT/C
AeneHHon Ha 64. Ha npoTvBOMNOMOXHOW CTOpOHe C nomowbio mogyna MIM-E1 notpebutento otaaetcs
CTaHOapTHbIM notok E1, B KOoTOpoM 3aHATbl nepedaHHbiM curHanoM N kaHanbHbIX WHTEPBanoB, a
ocTtaBlmecs KM 3anonHeHbl eauHmMuami.

Mpu BkntoveHun mopyna MIM-E1 B mogemax M-ACII-MIM n M-ACI-IM-2 obecneunBaetca aBa
pexuma nepegayv 3agaHHoro konunyectea K.

B nepsom pexume (pexum 1 mogyna MIMIM-E1) sce N nepeaaBaembix KU npoxoadart yepes mogem
npo3payHo, Bknoyas 0-n n 16-n KW. [na nepegayn nonb3oBaTenbCckon MHGOPMaUMM B 3TOM pexumme
ucnonb3dyetca N-2 uHdopmauuoHHbix KW, HauvHas ¢ nepBoro.  Hwxke nokasaHo pacnonoxeHve
nepepasaemMbix Yepes mogem KU B pexume 1 ana cnyyas N=10 (ckopocTb 640 kbut/c).

E1, KM 0 1 2 3 4 5 6 7 8 9 ... 16 | ... 30 |31
&/IMop,eM, Oa |ODa |Hda |Oda |Oa |Hda |Oda |Oa | Hda Oa

Bo BTOpOM pexunme (pexum 2 moaynst MINIM-E1) coxpaHsaeTcs npospadHas nepegada N kaHanbHbIX
MHTepBarnog, Bkrtoyaa 16-n KW, Ho copepxaHme 0-ro KU nepepaetcs yepes cnyxebHbi kaHan mMogema ¢
npopexuBaHMeM No BpeMeHMU. [pu 3Tom B HeyeTHbIX uuknax uad 0-ro KM nepepgatotest Tonbko ¢ 3-ro no 8-
n 6utbl, a B 4eTHbiXx uuknax m3 0-ro KM - meTka umkna. OTO OaeT BO3MOXHOCTb B pexume 2
AOMNOJSIHUTENBbHO Nepeaarb C MOMOLLLI0O Mogema ewe oauH uHdopmaumoHHbIn KU no cpaBHeHuo ¢
pexumoM 1. Hwxke nokasaHo pacnonoxeHue nepenasaembix KW B pexxume 2 mogyna MIMIM-E1 gna cnyyas
N=10 (ckopocTb nepegaun mogema 640 kout/c).

E1, KA 0 1 2 3 4 5 6 7 8 9 wee_ |16 ... 30 | 31

"™ |ce |2 |Re B | B [Fo [fa fe |fe R | R

Pexum 2 uenecoobpasHo ucnonb3oBaTb, korga ¢ 3-ro no 8- 6utbl 0-ro KM HeveTHbIX umknoB nnbo He
NCNonb3ylTCH, MO0 HecyT MHAOPMaLMI0 O MEAJIEHHO M3MeHSLWMXCA napameTpax. CKopocTb nepegayu
3TUX BUT Yepes cnyxebHbIN KaHan MoAeMa Mpu BO3MOXHbIX CKOPOCTAX Nepedayn AaHHbIX Yepe3 Moayrb
MII-E1 npmuBeneHsbl B Tabnuue.

CkopocTb nepenayum gaHHbIX, Kout/c 256/512 320/640

CkopocTb nepeagayun kaxagoro us éut 3...8
0-ro KN E1 B cnyxebHom KaHane 167/333 250/500
moaema, but/c

Mpn pabote ¢ mogynem MIMIM-E1 nmeetca BO3MOXHOCTb YCTAHOBUTbL TUM PEXMMA CUrHanu3auuu:
nokaHanbHas (CAS) n obwekaHanoHas (CCS) curHanusauus.

B pexume nokaHanbHon curHanu3auum B 16-m KW nepepatotca GuTbl curHanusaumm OTAENbHbIX
TenedoHHbIX kaHanoB ABCD n meTka ceepxuukna.

B pexume obuiekaHanbHON curHanu3sauumm B 16-m KW nepepaetca cooTBeTCTBYOWMI LNGPOBON
notok 6e3 ncrnonb3oBaHMA MeTKM cBepxuukna. oatomy npu yctaHoBke pexuma CCS n oTcyTCTBMM
HeobXxooMMOCTU nepefayun curHanos obliekaHanbHon curHanusauum 16-n KW moxeT 6biTb MCNonb3oBaH
AN nepefadn AdaHHbIX. TeM cambiM Nonb3oBaTento Ans nepejadnm WHgopmauun npegoctaBnseTcs
OONOMHUTENbBHbIV KaHanNbHbIN UHTEpPBA.

CnegyeT nmeTb B BMAY, YTO NOCKOMbKY B pexume 2 Ana nepegadn 6ut 0-ro KN ncnonbsyetcs
cnyxebHbIn kaHan MoaemMa, TO B 3TOM peXxrMe HeQOCTYNHO ynpaBneHue yaaneHHbIM MOAEMOM.
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Mpu pabote ¢ mogynem MIIM-E1 B Mogeme aBTOMatuM4eckuM yCTaHaBMMBAETCH PEXWM BHeELUHEW
CUHXPOHM3aLMK, MpU KOTOPOM nepefaTyMk MoAemMa CUHXPOHU3upyeTcs TakTtoBou 4dactoton 2048 «klu,
BblOENEHHOM N3 BXO4HOro undposBoro notoka E1.

HasHauyeHue koHTakTOB Mogynsa MII- E1

HoMep HavMeHoBaHue
KOHTaKTa curHana
! 8 1—— 3asemneHue
2— 3a3semneHune
3—— TllpnemHunk A
4——— [lepenaTtumk A
5——— T[lepepatunk B
6—— [lpuemnuk B
RJ-45 7—— He ucnonbayeTtca
female 8—— He ucnonbayetcsa

5. KOMIMINEKT MNMOCTABKU

B komnnekT noctasku moayna MIM-E1 Bxogar:
e Mopyns;

e BuHTbI M3 -4 wT,;

e PykoBOoACTBO nonb3oBaTtens.

6. YCTAHOBKA U NOAKIKOYEHUE MOAYIA

BHUMAHWE! Bo spems ycraHoBkM Moayns Ha nnaTy mMoaema, BO u3BexaHue NoBpexaeHus
ANEKTPOHHBIX KOMMOHEHTOB ANEKTPOCTATUYECKUM 3apsaoM, Heobxoanmo cobrioaaThb
creaytoLme Mepbl NPEA0CTOPOXHOCTMH:

e OcBOGOAMTLCS OT BNEKTPOCTATUYECKOTO 3apsiaa (3a3eMUTLCs);

e He npuKkacaTbCsi K HaxoAALWMMCS Ha Mnatax Moaema U MOAynsi 9NeKTPOHHbIM KOMMOHEHTaM,

pasbemam U NPOBOAHMKaM.

PekomeHayeMbIn NOPSIAOK YCTAHOBKN U noakrntodeHns moayna MITM-E1 cnepyrowmi.

1. OTKnouYMTE OT MOAEMA, B KOTOPbLIN BCTaBMsETCS Moay b, BCe NOAKIOYEHHbIE K HEMY Kabenu, B
TOM 4yucne, kabenb NUTaHKs.

2. CHUMWTE BEPXHIOI KPbILLKY MOoAeMa, ANs Yero:
e YCTaHOBUTE KOPNYC MoJeMa BEPXHEN KPbILLKON BBEPX;
e Ha GokoBbIx CTOpoHax Koprnyca OTBUHTUTE OTBEPTKOM 4YeTbipe KPEMeXHbIX BUHTA, He
NPUMEHSIS YpE3MEPHLIX YCUINIA;
e AKKYypaTHO CHUMUTE BEPXHIO KPbILLKY;
e O3HaKOMbTECb C MECTOM YCTaHOBKM MoAyssi Hag noptom 2 mogema (Puc.2);

6 © 2005 3enakc MMr-e1
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Puc.2. Mecto yctaHoBku moayns MINIr-E1 Ha nnaTte mogema.

o /I3BneknmTe Moaysnb 13 3aLMTHOMO ANIEKTPOCTATUYECKOTO SKpPaHa;

e YcTaHOBMTE MOAYMb Ha ero nocagoyHoe MecTo, Afs Yero akkypaTHO 1 6e3 ycunun, yaepxusas
nnaTy MOAYNs ropu3oHTanbHO, COBMecTUTe 00e 4YacTu COeQuHUTENs U HaXMuTe Ha nnarty
MOZYMsA 40 MOJSIHOrO COYSIEHEHNSsT pa3beMoB. 3akpenute MOAY b YeTbipbMsA BUHTaMu M3.

e [logkniounte K MOAEMY BCe paHee OTKIIOYeHHble kabenu, kpome kabens nutaHus. MogknounTe
k nopty E1, pacnonoxeHHOM Ha Mofyrne, COOTBETCTBYHOLLMI Kaberb.

e Bknounte nuTaHve mogema, nogknouMB kabenb nuTaHMs Mogema. B cooTeBeTcTBUM C
pyKOBOACTBOM Mofb3oBaTens MogemMa BomauTe B MeHo Setup, oTpaxaillee cocTaB ero
nopTtoB, n ybegutecb B ToM, 4YTo Moaynb MII- E1 pacnosHaH nporpamMmHbiM obecneyeHnem.
Mpn HEOGXOAMMOCTU NPOTECTUPYNTE MOPT C UCMOSNTb30BAHMEM MEHIO PEXMMOB TECTMPOBAHMS.

MIr-g1 © 2005 3enakc 7



7. OTOBPAXEHUE COCTOAHUA N YCTAHOBKA NMAPAMETPOB
Moayns

OTo6pa>KeHme COCTOAHNA MOAOYNA OCYLWEeCTBNASTCA Ha XUOKOKpUCTarmiM4eCkoM UMHOUKaTope
mMmoema.

El 5S 320 Qual A
LOS LOT CV CRC AI E

MpnsHakom oToGpaxkeHus coctosiHua moaynsa E1 aenaetca Hagnmuce E1 B BepxHen cTtpoke XKK-
aucnnes. [lanee otobpaxalTcs KONMMYeCcTBO nepedaBaeMbix KaHarnbHbIX MHTepBanoB 58 (Slots), He cunTas
0-ro KW, ckopocTb nepedaym B kaHane cBsa3v (4ns npumepa ykasaHa ckopocTb 320 kOuT/c) u kavyecTBo
npvema curHana Qual A.

B HmxkHewn cTpoke XKK-gucnnes otobpaxatoTca COCTOAHUS MHOMKATOPOB:
e LOS (Loss Of Signal) — noteps curHana B kaHane npuemnHunka mogyns MIMr-g1;
e LOT (Loss Of Transmit Clock) — noteps curHana TakTMpoBaHus B nepefaTymke MOAYIs;
e LOF (Loss Off Frame) — noTeps UMKNOBOW CUHXPOHM3aLUN B MPUEMHUKE MOLOYIIS
(oTobpaxaeTcs Ha no3uumm curHana LOS);
CV — nmetoT MecTo OLWNBKK B BUAE HEMPaBUIbHbIX KOAOBbLIX KOMBUHALMI KOAa;
CRC - nmetoTcsa owmbku npouenypbl CRC4 npu CUHXpOHM3aUMM CBEPXLMKIA;
Al (Alarm Indication Signal) — npvem curHana aBapMnHOro COCTOSHUS;
RA (Remote Alarm Indication) — npuem nsseLLeHns o6 npueme curHana aBapunHoro
COCTOSIHUS Ha yAaneHHOM KoHLe (oTobpakaeTcs Ha nosunumm curHana Al);
e E (Error bits) — Hannuune owmnbok E-6uT npu ncnonb3osaHumn npouenypbl CRC-4.

M3 nepeuncneHHbix napameTpoB B HmxkHen cTtpoke XKK-gucnnes otobpaxatoTcsa TONbKO Te UHAMKATOPBI,
KOTOpblE COOTBETCTBYIOT MMEIOLLMMCS B AAHHbIA MOMEHT aBapUHbLIM CUrHanam unu ownbkam.
OKHO XXMOKOKpUCTanmM4eckoro nHaukaTopa npy oTcyTCTBMM OLLIMOOK MMEET BUA;

El 5S 320 Qual A
NO ERRORS

Korga Ha mogeMe ycTaHOBMEH Kakow-nnbo wnend (no komaHae ¢ yaaneHHoro Moaema) B HUXKHeW
ctpoke XK-gucnnes otobpaxaeTcs Hagnuck Test.
Bo3moxHa ycTaHOBKa peXMmMoB MECTHOrO M yAaneHHOoro wendos.

YcTtaHoBka napameTpoB paboTtbl mogyna MIMI- E1 ocylecTBnseTcs B MEHIO NapameTpoB MOAYIs
E1 mogemos M-ACT-MI" n M-ACII-MMT-2.

E1l PARAMETRS
Mode Signaling CRC4 Jitter Att JA Depth RC Gain AIS RAI

MyHKT MEeHI0 unu Knasumwa BbinonHsiemasn onepauusi

Mode YcTaHoBKa pexxuma pabotsl 1 unm 2

Signaling YcTaHoBka pexuma curHanumsaumm B 16-m KU (CAS unu CCS)
CRC4 Mcnonb3oBaHne CRC4 (Bbikn./Bkn.)

Jitter Att. BknoyeHune atTeHoatopa mxuttepa (Boikn./MNpuem./MNepes.)
JA Depth YcTaHoBKa ANWHbI aTTeHoaTopa axutrepa (128/32/Bbikrl.)
RC Gain YCcTaHOBKa YPOBHS YyBCTBUTENLHOCTU (-12 oB/-43 Ab)

AlIS VMcnonb3oBaHue AlS (Bblkn./BKN.)

RAI Wcnonb3oBaHme RAI (BbIkn./BKI.)
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8. TAPAHTUUN N3ITOTOBUTENA

Mogaynb npoLwén npeanpoaaxHbli NPOroH B TeveHne 168 vacos.

NsrotoButene rapaHtTupyet cootBeTcTBue moayns MIMIM-E1 TexHu4eckum xapakrtepuctukam npwm
cobntofgeHnn nonb3oBaTeniemM yCrnoBuiA aKkcnyaTaumm.

Cpok rapaHTum ykasaH B rapaHTMIHOM TarioHe U3roToBUTENS.

UNzzomoeumenb 06s13yemcsi 8 meqYeHue 2apaHMUlHO20 cpoka 6e3803Me30HO ycmpaHsimb
eblisiesieHHble deghekmbl Nymem peMOHMa usiu 3aMeHbl MOOyJisl.

[ocTtaBka HeucnpaBHOro MOAyIs OCYLLECTBISIETCA NOMb3oBaTenem.

Ecnu 8 meueHue eapaHmuliHO20 cpoka ronb3og8amesieM Obifiu HapyuweHbl yCroeusi
3KCryamayuu, HaHeCceHbl MexaHU4Yeckue rospex0eHusi, rnpoussedeHa HernpasusibHasl
ycmaHoeka Mooysisi 8 Modem, mMoOyrb Obli Mospexo0eH onacHbIM 8030elicmeuli CO CIMOPOHSbI
¢usuyeckol nuHUU (2po3080U paspsd u m.m.), peMoHm MoQOysisi OCyu,ecmernsiemcsi 3a cdem
rnosnb308ameris.

FapanmuiiHoe  obcnyxueaHue  npepbieaemcsi, ec/iu  noJib3ogamesi  NPOU38EN
camocmosimersibHbIi PeMOHM MOOYIisl.
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