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1 CemeiicTBO 000opynoBanusi Watson 5

CemeiicTBo obopynoBanns Watson 5 mpencrasisier coboit cucremy nepegaun SHDSL/SDSL, koTopast COOTBETCTBYET
TpeOOBaHUAM:

e (G.991.2 npunoxenue B (G.shdsl) u

e TS 101524 (ETSISDSL)

Cucrema Oazupyercsi Ha jmHeiiHoM komupoBaHun Trellis PAMI16 (Trellis-coded PAMI16 linecode), xoropoe
MOJJIEP)KUBAET PA3IMYHbIC JIMHEHHBIE CKOPOCTH Tepelayd IaHHBIX, a Taike nepepady DSL mo onHoil, AByM u
yetblpeM napam. [Ipu co3maHuM JaHHOTO OOOPYIOBAHHS MCIIONB30BANICS MOIYJBHBIA HPHHIMI KOHCTPYKIHH, YTO
3HAYMTEJBHO IMOBBIMIACT TMOKOCTh HCIOJIB30BAaHUS CHCTEMBL. TaKnhe CHCTEMBI MOJICPKUBAIOT CKOPOCTH INepenadyn
JAaHHBIX TIOJHOTO M ycedeHHoro kaHana El, B CTpyKTypupoBaHHOM (C 0Opa3oBaHHEM LHKJIOB) HIH IPO3PAuHOM
pexxume, PRA (Primary Rate Access - mocTynm Ha NMEpBUYHON CKOPOCTH), a Takke uHTepdeiicsl nx64 Kout/c (V.35,
V.36, X.21).

MynstHCepBHCHas cuctemMa Watson 5 Multiservice obecrieunBaeT mepenady AaHHBIX Kak MO yceueHHoMy Kanamy El
(frE1), Tak u mo nx64 Kour/c. Pacnipenenenrie BpeMeHHBIX HHTEPBAJIOB, Kak uHTepdeiica E1, Tak u unatepdeiica nx64
Kobur/c, siBisiercss KOHUTYpUpyeMOl (pyHKIHEH.

Monyne nunetiHoro okonuanust (LTU) cucrembr Watson 5 Multipoint mpeacrasisier co60if MHOrOQYHKIMOHAIBHYIO
1aThopMy At paboTHI 10 MPUHIKUITY "OJJMH CO MHOTMMH" C HECKOJIBKUMHU MOy IsiMH ceteBoro okoHuanus (NTU):

e K ogHOMY MHOTOTOYEYHOMY MOJIYJIO JIMHEHHOTO okoHuaHus Multipoint LTU, umetomemy asa unrepgeiica El,
MOJKET OBITh IMOJKITIOYEHO 10 YeThIpex Moayeit cereBoro okonuanus (NTU) B pa3nnuHbIX KOHPUTYypanmsx.

e B Tex ciyuasx, Koraa o0beM ITaHHBIX, IEPEAABACMbIX 110 OTACIBHBIM JIMHUAM, HE SBISIETCS TJIABHBIM YCIOBHEM,
MoAysiu JuHEeHHOro okoH4aHus LTU MoryT ObITh MOKITIOYEHBI KACKaJHO, YTO IO3BOJIIET YBEIWYUTH HHCIIO
00CITyKMBaeMBbIX JIMHUI.

e MaxkcumanpHass CKOpPOCTh Iepefayd IaHHBIX JOCTHraeTcs MNpH ABYXJIMHEHHOW paboTe MOIyNs JIMHEHHOTo
oxonuanusi Multipoint LTU npu nmonHoit ckopoctu notoka E1.

@OyHKIMM MHOTOTOYEYHOH CHCTEMbI MOTYT OBITH THOKO CKOH(UIypHpOBaHbBI, HampuMep, HpeoOpa3oBaHHEM U
pacripeziesieHieM BpEMEHHBIX MHTEPBAJIOB I10 TOJIb30BATEILCKMM HHTEpdeiicam, onpeieneHreM JINHEHHBIX CKOpOCTeH
JUTSL KaKI0M Taphbl JIMHUI 1 CKOpOCTeH Iepeadnl JaHHBIX JUIs KaXKJI0T0 KaHauia (T.e. BpEMEHHBIX HHTEPBAJIOB).

Monyne nuneiinoro oxondanus (LTU) mpencraBieH B ABYyX BapuaHTax: ChbeMHas KapTa, yCTaHaBIuBaeMmas B 19-
JIOMMOBYIO MOJYJBHYIO KacceTy, M Kopmyc Tuma Minirack, HemocpencTBEHHO MOHTHPYEMBIH B CTOHKy. Monynb
muaeriHoro okoryanusa (LTU) moxet ObITh ckoHQUTYpHpoBaH (¢ moMomisio mepeMbrdkn) kak LTU-L mnm kak LTU-R.
Mopyns LTU-R nMeeT BO3MOXHOCTh NOJaBaTh JUCTAHLMOHHOE NUTaHUE HAa MOAYJH ceTeBoro okoHyanus NTU. IIpu
stoM Monyis LTU-R moxer paboraTs Tompko kak "Bemymmid", B TOo Bpems kak s momyinst LTU-L moxer ObITh
BbIOpaHa KoHGurypaius "Beaymunit" uiam "Beaomelii" (master wiu slave).

Monyne cereBoro okonuanuss (NTU) mpexacraBneH B ABYX BapHaHTax: HAacTOJILHOE YCTPOMCTBO M KOpITyC THIIA
Minirack, HemocpeJCTBEHHO MOHTHpPYEMbIi B cToliky. Moxayns cereBoro okxonHuanus (NTU) wmoxer ObITh
CKOH(UTypHpOBaH (C MOMOIIBIO 1MoJI3yHKOBOTO nepekiroyarests) kak NTU-L nin kak NTU-R. Moxyns NTU-R moxer
MOJTy4aTh JUCTAaHIIMOHHOE MUTaHWEe OT MOy nHelHoro okonyanust LTU-R, B To Bpems kak [uis moiaun MATaHUS Ha
moxyns NTU-L ucnone3yercs cnenmanbHbni agantep 230 B/48 B.

YcranaBiauBaeMbIid B MOAYNIbHYIO KacceTy Moxyns ACU (Moxynb aBapuifHON CHTHANM3alNH) TO3BOJISET IMOAKIIOYATh
nmnay EIA485, natepdeiic koratpomnst EIA232 u pene aBapuifHON CHUTHATH3AIHH.

Jomnomaurensubiid Moayias CMU (Mogyns KOHTPOJIS W YIPABJICHUS), yCTaHABIMUBACMEIH B 19-110iIMOBYI0O MOIYIBHYIO
KacceTy, CIIy>)KUT B KauecTBe cpecTBa ynpasieHus SNMP (mpocToif mpOTOKOJ CETEBOrO YIIPABJICHUS) U JAET CUCTEME
B0o3MOXHOCTH TMN (yIIpaBiieHHE CEThIO Yepe3 JIMHUIO).



1.1 MepsbI 0e30macHOCTH

B JaHHOM pasjcii€ MNpUBOAATCA TE MCEPhbI 663OHaCHOCTI/I, KOTOpPbIC JOJIKHBI CO6J'IIOJI3TLCH IMOJIL30BaTCJIEM IIpHU
OKCIUTyaTalluu JaHHOT'O 060pyI[OBaHI/IH.

JlanHOE O00OpYyIOBaHME JOJDKHO NEPEBO3UTHCS JMOO B OPUTMHAIBHOM YIIAKOBKE, JMOO C HCIIOJIB30BaHHEM
CHeLHaIbHBIX MAaTepPHaIOB, IPEIOTBPAINAIOIINX YAAPHI WM IpyTrHe BHEIIHHE MEXaHMUECKHE BO3ACHCTBUSI.

Ilepen Tem, Kak NOATOTOBUTH OOOpyZOBaHHE K paboTe, yOemuTech, YTO YCIOBUS OKpY)KAIOIIEH cpenpl
COOTBETCTBYIOT T€M TPEOOBAHUIM, KOTOPBIE MPUBOISTCS B TEXHUIECKUX XapaKTEPUCTHKAX 000PyIOBAHUS.

Bce mpope3n u oTBepcTHs Ha Kopiyce 00OpYyNOBaHMs HpenHa3Ha4deHbl Al BeHTWIsiuuu. Jlns oOecriedeHus
HaJIeX)KHOM paboThl YCTPOMCTBA M 3aIUTHI €0 OT MEperpeBaHuss HUKOT/A He 3aKpbIBaiiTe M He OJOKUpPYHTE 3TH
OTBEPCTHS.

Ecnu oGopynoBaHune NpPUHOCHTCS M3 XOJIOJHOTO IIOMENICHHs B TEIUIOoe, HAa €ro BHEUIHUX ITOBEPXHOCTAX M
BHYTPEHHHUX DJIEMEHTaX MOXET MOSIBUThCS KOHAEHcalus. B aToM ciydae repes BKIIOUYeHHEM 000pyI0BaHUs NalTe
€My BO3MOXHOCTb IIPOTPEThCs 10 KOMHATHOM TeMIepaTypsbl, U MOA0KIUTE, I0KA He UCTIAPUTCS BiIara.

Wwmeiite B Buay, yTo HOpManbHOEe (DYHKIIMOHMpOBaHKE oOopymoBaHus (B coorBeTcTBHH ¢ EN60950) BOo3MOXKHO
TOJIBKO B TOM CIydae, KOTZa HE CHST BHEIIHMH KOpHyC (BEHTWIALMS, 3allWTa OT BO3TOpaHHWS W IOMEX B
PaarovacTOTHOM CIIEKTPE).

ITepen Tem, Kak momaTh Ha OOOpPYyIOBaHHE NUTAHUE, YOEAWTECh, YTO HOMHMHAIBHOEC HANpPsHKCHHUE IHMTaHUS,
yKa3aHHO€ B TaONMYKe TMAacIOPTHBIX J[JaHHBIX YCTPOWCTBA, COOTBETCTBYET HANPSHKEHHIO MECTHOH CeTH
AJIEKTPOIHUTAHUS.

Crnepute 3a TeM, 4TOOBl Ha IOJKJIIOYEHHBIE K OOOpPYHOBaHMIO Kabenn He OBUIM IOCTaBJICHBl KaKHe-TH0o
MIPEeIMETHI, a TalkKe 3a TeM, 4TOOBl 000pyZOBaHHE HE PACHojiarajioch B TaKUX MECTax, TJe MO MOAKIIOYEHHBIM
KabeJsIM MOTYT XOJHTB JIFO/IH.

[Moaxmovaiite naHHOE O0OOPYAOBaHHE TOJNBKO K COOTBETCTBYIOIIEH TEXHWYECKUM IIapaMeTpaM, IpaBHIBHO
3a36MJICHHOI ¥ JIeTKO JOCTYMHOW 3JIeKTpUuYecKod poseTke. [ IMOJIHOrOo OTKIIOYEHHUs MOoJaud IHUTaHUS Ha
00opynoBaHre HEOOXOIMMO OTKIIIOUYHTH OT HETO KaOelb IMofauy MUTAHMS.

He otxkmtouaiite u He MOAKITIOYAITE JIMHUN MTEPEAAYN JaHHBIX BO BPEMS TPO3BI.

[Tpu mogkmoYeHNn K 000pyI0BaHHIO Kabenei cieayiiTe BceM MpruitaraeMbIM HHCTPYKIHSM.

Crnenute 3a TeM, 9TOOBI BHYTpb 000pyIOBaHUS HE IOTaja XUAKOCTh WM KaKHe-IN00 OCTOPOHHHE MPEaMETHI (X
KOHTAaKT C BHYTPECHHUMH 3JIEMEHTaMU 00OPYAOBAHUSI MOXKET MPUBECTH K NMOPAKEHUIO IEKTPUUECKUM TOKOM HIIH
KOPOTKOMY 3aMBIKaHHIO).

B upe3BhyaliHBIX 00CTOSTENBCTBAX (HApUMEp, INPH IOBPEXKACHHH KOPIyca WM BHYTPEHHUX D3JEMEHTOB
000Opy/IOBaHUs, WIM TONAJAaHWK BHYTPh OOOpPYINOBaHHS JKHIKOCTH) HEMEIJICHHO OTKJIIOYMTE Kalbenb Mojayu
MUTaHKS 1 00paTHTECh B CEPBUCHBIN LIEHTP.

DJIeKTPOCTATUYECKUH pa3ps MOXKET IPHBECTH K IOBPEXICHUIO BHYTPEHHUX 3JIEMEHTOB oOopyzmoBaHus. [lepen
TEM, KaK JIOTPOHYTHCS 10 KaKMX-THO0 BHYTPEHHUX KOMIIOHEHTOB, 0053aTEIBHO 3a3eMITUTE CEOsL.

Huxorna He mcnomb3yiiTe BoAy ISl OYMCTKH 00OpynoBaHMs. Eciam Ha BHYTpeHHHE 3JIEMEHTHI 000pYIOBaHMS
MOTIaZIET BOJIA, 3TO MOXKET OBITH OMACHBIM HE TOJBKO ISt 000pYIOBaHMUS, HO M JUISl CAMOT'0 ITOJIb30BaTEIS.

Huxorna He ncmons3ynTe Ul OYUCTKH KOpITyca 000pyAoBaHUs abpa3UBHbIC YHCTSIINE CPECTBA MM CPENCTBA, B
COCTaB KOTOPBIX BXOIUT INENIOYb. VICIONIb30BaHME TaKMX CPEICTB MOXKET MPUBECTH K MOBPEXKICHUIO BHEIIHEH
MOBEPXHOCTH KOpITyca 000pyAOBaHUSI.

HNudopmauus 1Jis1 TEXHHYECKHX CIIEIUATUCTOB

Ilepen TeM Kak OTKpPBITH KOPITyC JAHHOTO OOOPYJOBAaHUS WM BBHIHYTh JHHEHHYIO KapTy U3 MOAYJIBHOW KacCeThl,
00s13aTeNbHO OTKIIOYHUTE KaOeH NMOoAaYy IUTaHus U TiepeJadll JaHHbIX.

le’lMe‘laHl/lﬂ, Kacawlunecsi 0€30MacHOCTH

Hu B xoem CJlIy4dac HE BBIMIOJIHSITE KaKue-11u00 npoueaAyphl IMOCJIC TaHHBIX HpHMe‘IaHHﬁ, I1OKa MOJIHOCTBIO HE YACHUTC,
MMO4YEeMYy OHHM BHECCHBI B TCKCT JAHHOI'O PyKOBO,I[CTBa.

OcropoxHno! IloTeHnManpHas OMacHOCTh, KOTOPast MOXKET IIPUBECTH K MTOBPEKACHUIO 000Dy IOBaHHUS.
Baxxno! IloreHunanbsHas OmacHOCTh, KOTOPAsk MOXKET 3HAUUTEIBHO YXYAIIHUTH paboTy 000py10BaHHUS.



1.2 Undopmanus mo 3aka3y o00pya0BaHHA

1.2.1 Monayap JuHeiinoro okonyanusi LTU

Onucanme

Homep ycrpoiicTBa

Cnemnas kapra (Plug-in)

Kopmyc tuma Minirack

W5 LTU E1/120 Om u nx64, ogHa nwHUAsA, 1 mapa S7.866.V318Wxx S7.876.V318Wxx
W5 LTU E1/75 Om u nx64, ogra nuHus, 1 mapa S7.866.V338Wxx S7.876.V338Wxx
W5 LTU E1/120 Om u nx64, ogHa TWHUASA, 2 TTapsl S7.866.V418Wxx S7.876.V418Wxx
W5 LTU E1/75 Om u nx64, ogHa TuHUS, 2 Tapel S7.866.V438Wxx S7.876.V438Wxx
W5 LTU 2 x E1/120 Owm, nBotinas muHus, | mapa S7.866.V511Wxx S7.876.V511Wxx
W5 LTU 2 x E1/75 Owm, nBoitHas nuHuUs, 1 mapa S7.866.V533Wxx S7.876.V533Wxx
W5 LTU 2 x nx64, nBoiiHas aunusi, 1 napa S7.866.V588Wxx SZ7.876.V588Wxx
W5 LTU 2 x E1/120 Owm, nBotiHas TUHAS, 2 TapHI S7.866.V711Wxx S7.876.V711Wxx
W5 LTU 2 x E1/75 Owm, gBotiHast TWHUS, 2 Tapsl S7.866.V733Wxx S7.876.V733Wxx
W5 LTU 2 x nx64, nBoiiHas JuHMsI, 2 Hapsl S7.866.V788Wxx S7.876.V788Wxx
W5 LTU 2 x E1/120 Owm, uetslpe nmuanw, 1 mapa, MP S7.866.V611Wxx S7.876.V611Wxx
W5 LTU 2 x E1/75 Owm, detsipe auaMH, 1 mapa, MP S7.866.V633Wxx S7.876.V633Wxx

1.2.2 Moayas cereBoro okonyanus NTU

Onucanne Homep ycTpoiicTBa
HacronpHoe ycrpoiictBo | Kopmyc tuna Minirack
W5 NTU E1/PRA/120 Owm, oxHa nunms, | mapa S7.886.V310Wxx S7.896.V310Wxx
W5 NTU E1/120 Om u nx64, onHa nuaMs, 1 mapa S7.886.V318Wxx S7.896.V318Wxx
W5 NTU E1/PRA/75 Owm, ogHa nuHUES, 1 mapa S7.886.V330Wxx S7.896.V330Wxx
W5 NTU E1/75 Om u nx64, onna muaus, 1 mapa S7.886.V338Wxx S7.896.V338Wxx
W5 NTU nx64, onxa nuaums, 1 napa S7.886.V380Wxx S7.896.V380Wxx
W5 NTU E1/PRA/120 Owm, oxHa JuHUS, 2 TAp6I S7.886.V410Wxx S7.896.V410Wxx
W5 NTU E1/PRA/120 Om u nx64, oxHa JIuHAS, 2 AP S7.886.V418Wxx S7.896.V418Wxx
W5 NTU E1/PRA/75 Owm, ogHa auHUSA, 2 Tapsl S7.886.V430Wxx S7.896.V430Wxx
W5 NTU E1/PRA/75 Om u nx64, onHa THHHASA, 2 Tapsl S7.886.V438Wxx S7.896.V438Wxx
W5 NTU nx64, onHa nuHMsA, 2 Tapsl S7.886.V480Wxx S7.896.V480Wxx

[Ipumeuanus:

x =W, 110 yMOJTYaHHIO JJIs1 OOIIEH BepCHHu.
X = pyras Oyksa BMecTo W, /1JIsl [10J1b30BaTENbCKON BEPCHU.




1.2.3 lono1HUTE/ILHOE 000PYAOBaHHUE

MopynbHas kacceta (Subrack) S7.379.V3W
ACU2R SZ.369.V5W
ACU48R SZ.369.V4F
Kabemu Nx64 Kour/c

V.35 DTE, nnuna 3 metpa SZ.378.0F1.V1
V.35 DCE, anuna 3 meTtpa S7.378.0G1.V1
V.36 DTE, nnuna 3 metpa S7.378.0H1.V1
V.36 DCE, anuna 3 metpa S7.378.0J1.V1
X.21 DTE, nnuna 3 MeTpa SZ.378.0K1.V1
X.21 DCE, pnunHa 3 meTpa S7.378.0L1.V1
AnanTep NUTaHHUS IEPEMEHHOTO TOKa (IepeMeHHbIH/mocTostHHbIH) 230 B S7.378.0A0.V1
AnanTep NUTaHHUS IEPEMEHHOT0 TOKa (IIepeMeHHBINH/IoCcTostHHBIHN) 115 B SZ7.378.0A0.V3
AnanTep nUTaHWUS TOCTOSIHHOTO TOKa (TIOCTOSIHHBIN/TTOCTOSTHHBIN) 48/60 B S7.378.0A0.V5

2 PyKOBOACTBO 110 YCTAHOBKE
B JaHHOM pa3z[ene HpI/IBO,I[I/ITCﬂ KpaTKOf: OIIMCAHUC npouez[ypbl }’CTaHOBKI/I MoageMa Watson.

2.1 lloaroToBKa K yCTAHOBKE

[Tepen Tem, Kak HaIIPaBUTHCS K MECTY YCTAaHOBKH, YOEIUTECH, YTO K MOJIEMY IIPUIIOKEHO CIIEAyIollee 000pyI0BaHHE:

e AnanTep MMTaHUS MEPEMEHHOTO TOKA WM Kabenb momayu muTaHus (At mMoxyiisi cereBoro okoHdanust NTU B
HACTOJIFHOM HCIIOTHEHUH WK Kopmyce trma Minirack).

Kab6ens DSL.

CeteBoii kabens.

Kabens moaximtoueHns ycTpoiicTBa KOHTPOJIS U TEPMHHAI.

Bce HeoOxoauMble KpenexHbIe 1eTali.

B ToMm cnyuae, ecid mNpH YCTaHOBKEe TpeOyeTcs crenuanbHas pas3Bomaka kabenedt DSL wim  obopymoBanue
YCTAaHABIMBAETCs HEMOCPEJCTBEHHO B CTOWKY I 00OpyZoBaHuWs, yOeauTech, YTO y Bac €CTh CIIEAYIOIIHe
WHCTPYMEHTEHI:

e  HCTpyMEHT JUIsl 3a4MCTKH MPOBOJIOB, COOTBETCTBYIOIIHMIA THITY HCIIOIh3yEeMOro Ka0es.

o  OOXHMHOU MHCTPYMEHT IJIS pa3hEMOB.

e  OTBepTKH.

2.2 TpeOoBaHus K YCTAHOBKE

YcraHOBKa TaHHOTO 000PY/10BaHHS JOJDKHA ITPOBOANUTHCS TOJIBKO KBATH(UINPOBAHHBIMY CIIEIIHATIHCTAMHU.

Jns obGecrieuennst 6€30MaCHOCTH U HEOOXOAWMON 3JICKTPOMAarHUTHONH COBMECTHMOCTH ChEMHBIE MOIYJH JHHEHHOTO
oxoHuauuss LTU nomxHbI OBITH 00513aTEIbHO BCTABJICHBI B MOIYJIbHYIO KacceTy. Hencronp3yemble coThl MOYJIbHOM
KacCEeThI IOJDKHBI OBITh 3aKPBITHI C TIOMOIIBIO CHEINATBHBIX 3arIyIIeK.

MonynsHBIE KacCceTsl M yCTPOICTBa B Kopirycax Tumna Minirack mommkHBI OBITE 00s3aTeIbHO 3a3eMieHbl. OOBIYHO IS
3a3eMJICHHS JI0OCTaTOYHO YCTAHOBUTH MOJIYJBbHYIO KacceTy M YCTPOMCTBO B Kopmyce Tuma Minirack B CTOHKY,
MMEIOIIYT0 3a3emiieHue B coorBeTcTBrH ¢ ETS 300 253.

Kpome Toro, Ha MOAYJIBHON KacceTe UMeeTCs JOMOMHUTENbHbIM KOHTAKT U coenHeHus ¢ pasbemoM FPE (3amuTtHOE
3a3eMJICHHE).




2.3 YcranoBka moaema Watson

e PacnakyiiTe ¥ HajeKHO 3akpenuTe oOopyroBanue. [Ipu BeIOOpe MecTa JUis YCTAaHOBKU HACTOJBHOTO
000pyIOBaHUS YUUTHIBAWTE T TPEOOBaHU, KOTOPBIC M3JIOKEHBI B pasjene "Mepsl 6e3omacHOCTH". Y CTpOCTRA,
UMeroIre Kopiryc tuna Minirack, MOTYT MPsMO YCTaHABIMBATHCA B 19-II0MMOBBIC CTOMKY 1t 000pyIOBaHUS.

e (CpeMHBIC TIATHI POCTO BCTABILIIOTCS B MOJAYJIBHBIC KACCETHI W HAYMHAIOT Pa0OTaTh HEMEIUICHHO. YCTaHOBKA
MOJYJIBHBIX KaCCET OMKMCAaHA B OTEIHHOM "PyKOBOJCTBE 110 YCTAaHOBKE MOJTYJIbHOM KacceThl'".

e [IpoBeppTe YCTAaHOBKY IEPEKIIIOYATENS/ TIEPEMBIUKH AUCTAHIMOHHOTO MUTAHMS.
Monyns cereBoro okoruanwst NTU. [To ymoirgaHuio mepekirodaTeslb yCTaHOBIeH B monoxkeHue "Rem". Ilpu atom
mogeM NTU nomyuaer nutanue no suHud xDSL v HaumHaer pa®oTaTh HEMEIIEHHO IOCJIE TOTO, KaKk K HEMy
nofkirodaerca suHUsA xDSL. B ToMm cimywae, ecnu ynalieHHBIH Moxyns JuHeHHoro okoHuaHus LTU He
MOAeP)KUBACT QYHKIIMIO NUCTAHIMOHHOW MOAaYM MUTaHUs, 11 nuTanus moaeMa NTU HobKeH HCIONb30BaThCs
MECTHBIA UCTOYHHK AJIEKTpOnuTaHus. Korma nepexirouaTens YCTaHOBIICH B onokenue "Loc", ais paboTsl MojJieM
NTU nomkeH OBITh MTOJKITFOYUEH K MECTHOMY UCTOYHHUKY 3JIEKTPOITUTAHUS.
Monyns nuHeiHoro okonuanus LTU. Ilo ymonuanuio mepeMbluka ycTaHoBIeHa B mojoxeHue "RPWR A ON",
"RPWR B ON". IIpu stom monyne LTU obecrieunBaeT moaady AMCTAHIMOHHOTO IMHATAaHHUS HA MOIYJIh CETEBOTO
okorvanus LTU. Eciu nepembrdaka ycranoBieHa B monoxkenue "OFF", QyHKINS TNCTaHIIMOHHON TOJaY TTHTAHUS
OTKJIIOYEHA.

OCTOpOXHO:

Ha Bpems M3MeHEHMs NOJOXCHUS IEPEMBIYKH AMCTAHIMOHHOTO IUTAHUSA MOZAYNb JIMHEHHOro okoH4daHus LTU

00s13aTeNbHO JIOJDKEH OBITH OTKIIIOUEH OT MCTOYHHMKA MuTaHus. boyee mompoOHas WH(pOpMAaIMs NPUBOIMUTCS B IJIaBe

"Opranuzanys nogaun nutanus", pasnen "JluctaHuMoHHAas Mofgava MUTaHus".

e [loaxmounTe MOAEM K CETH WM IIEPCOHANBHOMY KOMIbIoTepy. [lofKiounTe COOTBETCTBYIOIIUH Kalelb K
pa3beMy uHTepdelica Ha ycrpoiicTBe. Onmucanue kabens npuBoanTcs B rinase "Onucanue pazbeMoB'.

e [loaxmounte MoxeMm k juaun DSL. Ilpu ncnonezoBanuu noarotosieHHoro kabens DSL mpocro momxmiodnte
pasbem RJ45 muamm DSL (Buounoro tuma) K pasbemy tuma RJ45 (poserounoro tuma) Ha Mojeme. Ecim xabensb
DSL =e noaroToBieH (T.e. He UMeET pa3zbema), obpartutech K raBe 10 "Omnucanue pazpemoB', pazaen "Pazbem
DSL".

e Monyns cereBoro okonyanuss NTU, Ha KOTOpOM BBIOpaH PEXUM TUCTAHIIMOHHOTO IHTAHH, Ha4HET paboTaTh
cpa3y k€ ¢ HacTPOWKaMH IO yMOJYaHHIO (CAENaHHBIMU M3TOTOBHUTENEM IIpH Ipon3BoJCTBe). JItoboe manmpHelmee
KOH()UTYpHPOBAHHE SIBIISACTCS JOMOTHUTEIBHBIM.

e  JIONOJHUTENIBHO: MOAKIIOUEHUE K MCTOYHUKY nuraHus. g momauum Ha MoAysb cereBoro okoHdaHus NTU
MUTAHUSA OT MECTHOT'O MCTOYHHKA MOJKIIOUUTE aJlanTep MEepeMEHHOTo ToKa (IIpeobpa3yronuii nepeMeHHbIN TOK B
MOCTOSIHHBINA TOK) K 3JIEKTPUUYECKON PO3ETKE U K YCTPOICTRY. AanTep NUTAaHUS JODKEH 3aKa3bIBaThCs OTHENBHO.
Jna moxmyneit NTU, ucnonp3yromux AUCTAHIIMOHHOE NHTaHKME, MOAKIIOUEHHE ajanTepa JIEKTPOIHUTAHUS He
aBysieTcst 00s3arenbHbIM. Moaynu nuHeliHoro okonuyanusi LTU, umeromue kopryc tuma Minirack, MoryT OBITh
MOJKIIOUEHBI MPSAMO K CETH JEKTPONUTAHNSA, K UICTOUYHUKY NHUTaHKs 48 B MOCTOSHHOTO TOKa WM OJHOBPEMEHHO
K 000MM 3THM HCTOYHHMKaM NHUTaHMsA. Ha cheMHBIE MOIynH IUTAaHHE MOJACTCS Yepe3 Pa3BOAKY 3aJHEH IMaHeIn
MOJyJBHOH KacceTsl. bonee monpoOHas nadopmanust mpuBoguTcs B raase "Opranu3anus MoJjady MUTaHus'" .

e JlomomHUTENBHO: BBIOOp KOH(Urypanuu ycrpoiicTBa. Vcmoms3ys mocieqoBaTelnbHbld Kabenb MOHHUTODA,
nonkirounte TepmuHa VT 100 k paseeMy "Monitor" Ha ycTpoiicTBe MIH Ha MOIYJIBHOM KacceTe.

Baxno:

[TpoBepbre koHpurypanmio pexuma DSL "Bemymwmii/Bemombrid". Jlns mpaBuibHON paboThl cucTeMbl "Beayuiee"

YCTPOMCTBO JIODKHO OBITH COEOMHEHO ¢ "BemoMbIM" ycTpoiicTBoM. BbeiGop koHdurypaumu "Begomoro" ycTpoicTsa

TaKke MOXET OBbITh caenaH uepe3 "Beaymiee" ycrpoiicTBo. bonee monmpoOHas mHopMmanusi MpUBOAWTCS B pasziene

"TeKymuii KOHTPOJIb CUCTEMBI (MOHHUTOP)".

e [IpoBepbTe NpaBWIBHOCTH PabOTHl cHcTeMBl. [Ipy HOpMasbHOH paboTe YCTPOWCTBA JOJDKEH TOPETh 3EIEHBIN
cBetoauoanbnii nHIUKaTOp "Local". B pexxume "BemoMebrid" cBeTOaMOAHEIN HHAWKAaTOp "Remote" He roput, HO OH
JTOJDKEH TOPETh 3€JICHBIM I[BETOM IIPH HOPMANBHOU paboTe ycTporcTBa B pexume "Benymmii”. bomee moapobHas
WHPOPMALIUS TPUBOIUTCA B paszerne "ABapuitHas CHTHANA3AIUs .

OO6pr9HO MozeMbl Watson yCTaHABIMBAIOTCS OYEHb JIETKO. B OOJBIIMHCTBE CiiydaeB WX HEOOXOIMMO MPOCTO
noakrounTh K JinHuu DSL u k cetu. Ilpu HE0OXOAMMOCTH NalbHEHIIEro KOH(PUIYPHUPOBAHUS CHCTEMBI ONEPATOP
MOXET MCIOJIb30BAThH MOJPOOHbIE MEHIO, HACTPOMKHU 110 YMOJIYaHHIO, HAJ/IC)KHBIE ITPOBEPKH U IOJIE3HBIE COOOLICHUSI C
npeaynpexaeHussMu. Takum o0pa3oM omeparop MOXKET JErKO KOHTPOJMPOBaTh BCE TO MHOrooOpasue (yHKIHH,
KOTOpoe aeT MojeM Watson.

3 Onuuu koHpurypauuu uarepdeiica

B nanHOM paszene OnuchIBaIOTCS Pa3IMYHbIEC ONIMHA KOHQUTYPHPOBAHHS CUCTEMBI. J{11s1 KOHUTypHpOBaHUSs ChEMHOTO
Moy nuHeliHoro okoHuaHust LTU wmcmomp3yercss mHTepdeiic koHTpons V.24 wmm uaTepdeiic TMN (ynpaBieHus



ceThio uepe3 mHuI0) Ha Moayine ACU (aBapuifHOW CHTHAJM3aIMK), B TO BpeMs KaK IS KOHPHUTYPHPOBAHUS MOIYIIEH
muaeriHoro (LTU) u cereBoro (NTU) oxkoH4aHUS, KOTOpBIE MMEIOT Kopmyc Tuma Minirack, a Taxke HACTOIBHOTO
mozaynst NTU ucnosb3yercsi HenmocpecTBeHHO nHTepdeiic KoHTposist Ha camoM ycrpoiictBe. Eciu mogynu LTU/NTU
paboTaroT B pexuMe "BeIOMBIH", OHM MOTYT TaKke KOH(HUrypupoBarbes ¢ "Bemyuiero" ycrpoiictBa. C MOMOUIBIO
nepeMbluky Ha miate Mmoayiss LTU u nonsyHkoBoro nepekitoyarens Ha moaysie NTU moikeH ObITh BBIOpaH TOJBKO
PEKHMM TOIa41 IIUTAHUS - MECTHOE WJIH JJUCTaHIOHHOE.

3.1 DSL

Hwkecnenyrommue oniuy KOHQUTYpUpOBaHUs OTHOCATCS K cTopoHe DSL 1 He oKka3bIBalOT BIHMSHUS HAa PEKUM PaOOTHI
MOJIb30BATENILCKOTO HHTEpderica.

3.1.1 Benyuuii/BeoMbIi

Jns 3amycka IWHUM Tiepenadn AaHHBIX DSL oqHO M3 yCTpOMCTB CHCTEMBI HOJDKHO OBITH CKOH()MIYPHPOBAHO Kak
"Bemymiee", a npyroe nomkHO OBITh "BemombeMm'". Ilpomemypa 3amycka JTUHHH Tepeiadd JaHHBIX YIPABISIETCS CO
cTopoHsl "Bemymiero" ycrpotictBa. Ecim 00a ycTpoiicTBa cHCTeMBI CKOH(GUTYPHUPOBAHBI KaK BEIYIIHE WIH BEIOMEIE,
IpoLeaypa 3alycKa KaHayla epeAadn AaHHbIX paboTaTh He OyneT.

OO0pYHO B KadecTBe "Bemymiero" ycTpoiicTBa BBIOMpaeTcss MOAYNb JiMHeWHoro okxondanums LTU, a B kadecTBe

"BemoMoro" ycrpoiictBa paboraet NTU (3T0 HacTpoiiku mo ymomyaHuioo). OmHAKO, CYIIECTBYET BO3MOKHOCTH

ycraHoBuTh JiuHU0 DSL, uicrons3ys nsa moayns LTU wnu aea momyns NTU, ecnu omuH U3 HUX CKOH(QHUIYPHPOBAH

Kak "Bemymuil", a apyroi kak "Bemombliii". B TakoMm ciiyyae HE MOXET HCIOJB30BaThbCcs (DYHKIMS TUCTAHIIMOHHOMN

nmojaun utanus. Jist kougurypuposanus moayiisi LTU B kauecTBe "BenoMoro" He0OXOAUMO YCTAHOBHUTD MEPEMBIYKU

R/L na ero mnare B nonoxenne "RPWR OFF". O0p4HO pa3zeneHue ycTpoHCTB Ha BEIOMOE M BEAyIIEe JIAaeT 3TUM

YCTPOUCTBAM CIEIYIOLINE BO3ZMOXKHOCTH:

e  VYcTpoiicTBO, CKOH(GUTYpHpOBAaHHOE Kak '"Bemomoe'", JOITyCKaeT TOJBKO JIOKaThbHOS W3MEHEHHE COOCTBEHHOI
KoH(purypanuu. OHO HE MO3BOJISIET IOJYYUTh JOCTYI K KOH(QUIYpalMy WIN JaHHBIM "Bemymiero” ycTpOWCTBa, a
TeM Oojiee BHOCUTHh B HUX M3MeHeHHs. JlocTym ke K "BeqoMoMy'" YCTPOMCTBY (ero KOH(PpHUTYpaluu W ITAHHBIM)
BO3MOXEH KaK C JIOKAIBHOTO KOHTPOJIBHOTO YCTPOUCTBA, TaK U € "BEAyIIEro" yCTPOHCTRa.

e "Benmymee" ycTpoiCTBO IOITyCKACT JIOKAJIBHBIA TOCTYII, @ TAKKE MO3BOJIACT MOIYyYUTh TUCTAHIIMOHHBIM JOCTYI K
"BemoMomMy" ycTpoiicTBy. M3 cooOpakeHuit Oe3omacHocTH ¢ "BeAyriero" ycrpoiictBa mo juHud DSL He Moryt
OBITh M3MEHEHBI TOJIBKO OIIHS "BeayIuil'"/ BeIOMBIN" ¥ OMIIKSA aBTOMATUIECKOI'O Tepe3ammycka CUCTEMBI.

Korna na nepenneil manenu monyns cereBoro okoHuanust NTU ropur ceeroguon "Remote", 3HaUuUT 3TO cHCTEMHOE
YCTPOMCTBO CKOHPHUI'YPUPOBaHO Kak "Bemymiee".



3.1.2 JIuHeiiHast CKOPOCTh NepeJavy JAHHbIX

B cootBerctBum ¢ ETSI TS 101 524 Watson 5 moanepkuBaeT MoJIE3HYI0 CKOPOCTh Mepeaadn JaHHBIX, KpaTHylo 64
Kowut/c, ¢ MOMOIILI0 UCIOIL30BaHUS JOIOIHUTEILHEIX OUTOB Z.

[Monesnast ckopocTth nepenaun qaHHbIX = 64 Kout/c x N + 8 Kour/c x i,
rme3<N<36ui=0,1

Watson 5 obecrieunBaeT JOMOJIHUTEIBHOES KOH(DUIYpHUpOBaHHE OMTOB Z Kak JOMOJHHUTEIBHOE PACIIUPESHHUE MOJOCHI
3¢ eKTUBHOTO KaHaja eoc (BCTPOSHHBIH SKCIUIyaTallMoOHHBIA KaHan) 3,2 KOut/c B mpemenax ciyXeOHOW ITOIOCHI
SHDSL 8 Kour/c.

Watson 5 obecrieunBaeT IOMOIHUTEIBHOE KOHGOUTYPHUPOBAaHUE I 2-TIApHOW W 4-TIapHOW Tepenadyn JaHHBIX, CIH
Takasi GyHKLUS TOMNEPKUBACTCS COOTBETCTBYIOLIMMH MOJIEMaMU.

COOTBETCTBYOIIME CKOPOCTH IEpeiavyy IaHHBIX OYIyT CIeAYIOIUMU:

JluneiiHas cKopocTh nepenadn AaHHbIX = [lose3Hast CKOpOCTh Nepeadn TaHHBIX/KonndecTBo nap + 8 Kour/c (6uter Z)
+ 8 Kout/c (SHDSL OH (kanai eoc))

CrnenoBaTenbHO, AT HACTPOMKHM 0a30BBIX IMapamMeTpoB Iepefayd HeoOXOAMMO CKOH(HUIYpHUpOBATH JMHEHHYIO
CKOPOCTb Tepeaull JaHHBIX, KOJIWYECTBO Map Nepesadll u UCIoNb30BaHNue OMTOB Z B KadecTBe kKaHana DSL mgmt.

[Ipumeuanue: M3-3a TOro, 4ro MOXET OBITH CKOH(PHUTYPHPOBAHO OOJBIIOE KOJMYECTBO PA3NUYHBIX JHUHEWHBIX
CKOpOCTell Tepenayd [AaHHBIX W TOJE3HBIX CKOpPOCTeH TMepemayd [JaHHBIX, XapaKTepUCTHKH (3amac 1o
MMOMEX0YCTOWYMBOCTH IPOBEPOYHON TETIH) ONEHHBAIOTCS TOJIBKO I HEOOJBIIOTrO CHHCKA IMOJE3HBIX CKOpOCTeit
nepenayu naHHeix B cootBeTcTBHM ¢ ETSI TS 101 524:

Ilepenaya no ognoii | Ilepegaya mo nBymM Ilepenauya no
nape napam YyeThIpeM Napam
N Ilone3nast ckopocTh nepeaavu Bpemennbie unTepBaibsl DSL TS Ha kaxayio napy
JaHHBIX, HCII0Ib30BAHHAN B
NpoBepoYHbIX netasix (Kont/c)
6 384 6 - -
8 512 8 - -
12 768 12 6 -
16 1024 16 8 -
20 1280 20 - -
24 1536 24 12 6
32 2048 32 16 8
36 2304 36 - -




3.2 Uurepdeiic E1 (2 Mout/c G.703/G.704)

3.2.1 lluknoBasi CHHXPOHU3ALUSA
3.2.1.1 IIpo3pauHsblii pe:kxum

B mpospaunom pexume namHbie El OynyT mepenmaBaThcs 0e3 Kakux-TMOO W3MEHEHHWH, B TO BpeMsS Kak B
CTPYKTYPHPOBaHHOM pEXHME JaTYMK I[UKJIOBBIX wHMIylnscoB El Oymer reHepupoBaTh KOZOBBIE TPYIIIBI
IUKJIOBOM/CBEPXIIMKIOBON cHHXpoHM3anuH 1 6uthl CRC 4 (unkimdeckasi mpoBepKa YeTHOCTH C H30BITOYHOCTHIO).
Onuun "CRC4" n "BceraBka outa E" (E-bit Insertion) B mpo3pauHoM pexume He IPUHUMAIOTCS] BO BHUMAaHHe.

3.2.1.2 CrpykrypupoBannslii pe:xxum ITU-T G.704

B cTpykTypupoBaHHOM pexume (IUKIoBas cuaXxpoHu3amys B cootBeTcTBuu ¢ [TU-T G.704) BXOIIUiT MOTOK JaHHBIX
El mepen tem, kak nmonacts Ha yuacTok DSL, mpoxomut depes garyuk HUKIOBBIX uMmiynscoB E1. Ha apyroit cropone
JMHUHM TOT € CaMBIi IpOIlecC MPOHMCXOMUT B oOparHoM mopsake. Ilotok mamaeix El, mpunstsni ¢ ygactka DSL,
CHaYaJa MPOXOANT Yepe3 JaTUHK IIHKIOBEIX NMITysbcoB El, a 3atem nepenaercs B cets El.

Jatunk mukimoBeIX UMITynbcoB E1 pabortaet B peskxume CCS (curHanmzarus mo odmeMy kKaHainy). BpemenHo# nHTEepBa
16 1 Bce HAIMOHANBHBIE OUTHI ITOTHOCTHIO MPO3PAYHEL.

[Ipu paboTe B CTPYKTYpHPOBaHHOM pexuMe cienyeT yauTsiBaTh onmmn "CRC4" u "BeraBka 6ura E" (E-bit Insertion).

3.2.1.2.1 CRC 4

[Tpu pabGore B CTPYKTypHPOBAaHHOM pEXHME Ul aJalTallid K OmIpe/eleHHBIM TpeOoBaHusM cetd El moxer
ucnonb3oBathes onmys "CRC4" (nukimyeckast mpoBepKa YeTHOCTH ¢ U30BITOYHOCTBIO).

e Ecnm nannas GyHKOMS BKIIOYEHA, JAaTYHK [UKIOBBIX HMITYJIbCoB E1 OyneT cHHXpOHM3NPOBATHCS IO CBEPXIMKIIAM
CRC4 u Oymyr momaBathcst cooOmeHust 00 ommbOkax CRC4. B wmcxomsmem curHane El gaTumk mHUKITOBBIX
MMITyJIbCOB BOCCTAHABIMBACT KOMOMHAIIMN CHHXpOoHM3anuK cBepxunkina CRC4 u KOHTpOIbHON cyMMBI. Buter A u
Sa mpoxozsT B MPO3pauHOM PEKUME.

e Ecnu manHas QyHKIUS OTKIIOYEHA, B ucxomsameM curHaie E1 mexayHapogHsle OUTH ycTaHaBIMBArOTCA Ha "1".
Bce HaiuoHanbHble OWTHI TEPENaloTCsl TOJHOCTBIO B IPO3padyHOM peknMme. Ha mpueMHO# cTOpoHE JaTdmK
LUKJIOBBIX UMITYyJIbcOB E1 OyneT cHHXpOHH3UPOBATHCS TOJBKO MO 0A30BBIM LIUKJIAM M COOOLICHUS 00 OmMOKax
CRC4 nogaBatbest He OYIyT.

3.2.1.2.2 BcraBka oura E

e Ecmm BrmodyeHa (yHKIMS aBTOMAaTHYeCKOro reHepupoBanms Outa E, oOHapyxkennsie ommOkn CRC4 Oymyt
MPHUBOAUTE K nobaBieHuto 6utos E.
o  Ecmu mannas QpyHKms oTkitodeHa, Bce outhl E OymyT ycraHOBICHHI Kak "1".

3.2.2 I'enepupoBanue curnaua AlIS

Ecnu nannas ¢yHkuus BritoueHa, Ha ctopoHy El OyJer mepenaBaThcs HECTPYKTYpUpoBaHHbIH curHan AIS (curnan

WH/IUKAIIUH aBapUITHOTO COCTOSHHUS - BCE CIUHMIIBI), HE3aBUCHMO OT TOT'0, KAKOW PEXHM BBIOpaH st pabOThI CUCTEMBI

- IPO3payvHbIi WU CTPYKTYPUPOBAHHBIMN.

I'enepupoBanue curnaia AIS npoucXoauT B CAEAYIOUIUX CIydasiX:

e He ycranoBneHa nuHus nepenadu gaHHblx DSL Ha ganpHeM KoHLE (MOTeps CUTHaia WIM NOTEPS LIUKIIOBOM
CHHXpOHM3aMX Ha ctopoHe DSL).

e  VYianeHHbIH MoaeM repenaet curaan AIS-R (curHam WHAWKAINY aBapUITHOTO COCTOSIHUS yIAJICHHOTO YCTPOUCTBA
- OuT aBapmifHOW MHIMKAIMH B 1iukiie DSL).

Ecmu ¢yHkums reHepupoBaHus curHaima AIS oTKmOYeHa, MpH BO3ZHUKHOBEHHH JIFOOOTO W3 ONMCAHHBIX BBIIIE
cocTosiHUH Ha cTopoHy E1 He OyzaeT nmepenaBaTbcsa HUKAKOW CUTHAIL.

3.2.3 Oonapy:xenue curiaua AIS

Ecnu nannast ¢yHKIMS BKIIOYEHA, NpueM curHaia AlS (curHan MHAMKaMM aBapuiHOTO COCTOSIHMS) cO cTOpoHBI E1l
MPUBEJET K CIEAYIOIMUM ACHCTBHUIM:

e DByner nogan curHan TeXHHYECKOW (HE CPOUHOI - non-urgent) curaaimmzanuu (ALS-S).

e  CurHan MHIWKAIMH aBapuitHOTO cocTosHI ALS OynmeT mepenan Ha yaajaeHHBIH MoJeM B Buae curHana AIS-R.



3.2.4 Peskumbl cunxponusanuu E1
3.2.4.1 UCTOYHMKH TAKTOBOM YaCTOThI

Hwke npuBoaurcst OJOK-cXeMa, Ha KOTOPOM ITOKa3aHbl BO3MOXKHBIE MCTOYHUKH TAKTOBOM YaCTOTHI ISl MOJIYJIEH
mureitHoro (LTU) u cereBoro (NTU) oxonuanus. (Mmelite B Buay, uto st Moxyiist NTU He MOXeT HCTIONB30BaThCs
BHEIIHUI TakTOBBIM reHeparop!) VCTOUHMKH TAaKTOBOM YacTOTHI HCIOJNB3YIOTCS TOJBKO B KAadeCTBE OINOPHOTO
(3TaJIOHHOT0) CHTHANA M HE TIOAAI0TCS Ha cekuuio nepenayn DSL ¢pusnyeckn.

Apanranys CKOpPOCTH Nepefadd JaHHBIX MEXKAY TaKTOBbIM TeHepaTopoM 2048 kIl M TakTOBBIM T'€HEPATOPOM
nepenadn DSL mocturaercs ¢ mOMOIIBI0 OUTOB COTJIACOBAHUS CKOPOCTH Tiepeaadn/yaaneHus B mukiax DSL.
TaxToBEIi TeHepaTop DSL ¢ kBaprieBoii craOwim3anueil HUKOTA HE OKa3blBaeT HUKAKOT'O BIMSHHUS HAa TaKTOBBIN
rereparop uHTepdeiica E1.

INP 2048 kHz
E1 Side DSL Side
External
clock
E1 ]
—Pp P o | DsL
T 2 Mbit/s T Clock T o1 >
Internal ]
Clock -Stuff/
Delete
E1 1
<— <4— < | DsL
Rx Recovered 2048 kHz Clock  2048kHz | Re [
Clock-
Recovery |

Pucynok 3-1: Hemounuku makmoeoil 4acmomsl.

El Side Cropona E1

INP 2048 kHz Bxon curnama 2048 xI'g

DSL Side Cropona DSL

External clock Baeninuii TakToBBIN reHEpaToOp

El1 Tx/ DSL Tx [epenaua E1 / Ilepenaya DSL

El1 Rx/ DSL Rx ITpuem E1 / ITpuem DSL

2 Mbit/s Tx Clock TakToBas yacToTa nepenauu 2 Mout/c
Stuff/Delete BcraBka/ynanenue (OUTOB JUIs COTJIACOBAaHHSI CKOPOCTHU MEpeaayn)
Internal Clock BHyTpeHHU TaKTOBBIN T'eHepaTop

2048 kHz Clock-Recovery Boccranosnenne taktoBoil yactoThl 2048 kI'1g
Recovered 2048 kHz Clock Boccranosnennas takrosas yactora 2048 Iy

[Mpumeuanue: CUTHANBI, HAMpaBIseMbIC HAa TPAHCUBEP, O003HAUYAIOTCS Kak TX, a CUTHAJIbI, MOCTYIAMOIIUE OT
TpaHCUBEpa, 0003HAYAIOTCS KaK RX.

[Toxa nuuusa nepenaun nanHeix DSL He ycTaHOBiIeHa, B KaueCcTBE MCTOYHMKA TAKTOBOI'O CUTHAJla MCHOJBb3YETCS
BHYTPEHHUH T'€HEpaTop TaKTOBOM YacTOTHI.

[epexmroueHne WMCTOYHUKOB TAKTOBOW YACTOTHI OCYIIECTBIICTCS MHKPOKOHTPOIUIEPOM aBTOMATHUYECKH, B
3aBHCHMOCTH OT COCTOSHHS (PAaKTHYECKOTO CHTHajlla M TaKTOBOTO TEHEpaTopa, HaHHBIE O KOTOPBIX OOHOBIIIOTCS
kaxcaerie 100 mcek.

TaxToBble TeHEpaTOPHI NIepeiaun AaHHBIX ABYyX HampasieHuil E1 HezaBucumbl Apyr oT apyra. MoXeT HCIOIb30BaThCs
KaK CHHXPOHHBIH, TaK W IUIE3UOXPOHHBIA peKHMbl paboThl. CHHXPOHHBII peXUM paboThl BO3HMKAET B TOM Cllydae,
korga obopynosanue E1 Ha ogHOM KOHIle TMHUH NepeAayd JaHHeIX DSL ncnoip3yeT TakTOBYIO YacTOTY NMpHEMa Kak
TaKTOBYIO 4aCTOTY II€peladyt, YTO IIOKa3aHO HA PUCYHKE HUXKE.




E1 Equipment E1 Equipment

2048 kHz Clock [Tx i EINTU/ DSL Pl E1NTU/ Rx

I: LTU LTU >
R [ —— «—— <«
[~}

Pucynoxk 3-2: Cunxponunas paboma (= ""cunxponuzayus no wiaeigy).

E1 Equipment Ob6opynosanue E1

2048 kHz Clock TaxToBbIi reHeparop 2048 kI'n
Rx / Tx [Tpuem / Ilepenaua
[Ipenynpexaenue:

IIpu BeIGOpe KOHOUTyparmu uHTep(eiicoB El He BrIOHMpaiiTe Ha 000MX KOHIAX JIMHUH HCIIOIB30BAaHHE TAaKTOBOM
4acTOTHl IIpHeMa B KadecTBE TAKTOBOM YAaCTOTHI Iepeladd, KpoMe TOro CiIydas, KorJa OJHO u3 ycrpoiictB DSL
SABIISIETCA MOXyJieM JinHeiHoro okoHuanus LTU, mig koToporo BeIOpaHa OMIMs "BHEIIHUI TaKTOBBIM reHepaTop". B
IPOTHBHOM Clly4ae He OyJeT yCTaHOBJIEHa OIpeJie/IeHHasl TAKTOBas 4acToTa.

3.2.4.2 Pe:kxum BHelIHel CHHXPOHM3AINHU

Tx DSL > Rx
. NTU/ .

2 Mbit/s LTU < LTU 2 Mbit/s
Rx < Tx

/\ T
INP 2048 kHz

Pucyle 3-3: Pestcum ucnoib306aHus 6HEUHE20 MAKMOBO20 2eHepamopa.

Tx / Rx Iepenaya / [puem

2 Mbit/s 2 Mowur/c

INP 2048 kHz Bxox curaana 2048 k'

B pexxuMe BHEIIHEH CHHXPOHM3AIMM BXOJHOW TaKTOBBIM curHain ¢ yactotoir 2048 k' momaercs mpsMo Ha MOAYIb
nuneitHoro okonyanus (LTU), ecim mocneanuit nmeer kopryc tuna Minirack, wim Ha BXOJ CHHXPOHH3ALUH MOIYJIS
aBapuiinoil curHanusauud ACU, ecnu LTU BbIOTHEHBI B BUAE ChEMHBIX MOJYJNEH, YCTaHABINBAEMBIX B MOAYJIBHYIO
KacceTy. BHEIHMIA TaKTOBBIM TeHepaTop HCHOJIB3YETCs B KAaUeCTBE OMOPHOT0 TAaKTOBOTO curHana El.

Ecmu ¢ynxmus "BaemrHwmii TaktoBeii reHepaTtop” (External Clock) Brimouena, B kadecTBE OCHOBHOTO HCTOYHHKA
TakTOBOH "acToThl E1 BeIOMpaeTcs BHEIHUIT TaKTOBBIN reHepaTtop. Ecim Ha BXome curHama TakTOBOW 4acTOThl 2048
K['I1 HEeT HMKaKOro BHEIIHEr0 TAaKTOBOTO CHI'HANA, B KaYECTBE MCTOYHHMKA TAKTOBOI YaCTOTHI HCIOJIb3YETCS] TAKTOBAS
yacroTa nepenaur El. Ecam va mopt El He mocTynaeT HUKaKoi CHUTHAN, TO B Ka4eCTBE HCTOYHHKA TAKTOBOM 4aCTOTHI
HCIO0JIb3YETCSl BHYTPEHHUI TaKTOBBII T€HEPATOP.

Ecnu ¢ynkuus "Buemnuii takroBblii reneparop” (External Clock) BeikioueHa, B KayecTBE OCHOBHOI'O MCTOYHHKA
TakTOBOW yactoThl E1 BhIOMpaeTcst TakroBas yacrora nepeaadun 2 Mout/c. Eciu Ha nopt E1 He moctynaer Hukakon
CUTHAJI, TO B KQU€CTBE UCTOYHUKA TAKTOBOW YaCTOTHI UCIOJIb3YETCA BHYTPEHHUI TaKTOBBII reHeparTop.

Jnsa nanpasnenus npueMa E1 RX BHEIIHUI TakTOBBII reHepaToOp HUKOI/Ia HE UCIIONb3YEeTCs.

[Ipumeuanue:

Ha cropone Moy cereBoro okorndanuss NTU HeT HU BXOJa JJIsl BHEIIHETO TaKTOBOTO CHUTHANIA, HU BBIXOJIa CUTHANA
TaKTOBOH 4acTOTHL. TakToBas yactoTa nepegaun E1 Tx omnpenemnsercst ckopocTsio Bxoaammx AaHHBIX E1 Tx. TakToBas
yacToTa npueMa RX sABIIE€TCA BOCCTAHOBICHHOW Ha JAJIBbHEM KOHLE JMHMM TAKTOBOM 4acTOTOM Iepenaun Tx wiu
9acTOTOM MECTHOTO BHYTPEHHETo reHeparopa. OCHOBHBIM HCTOYHHKOM TaKTOBOro curHaja nepemaun E1 Rx sBnsercs
BOCCTaHOBJIEHHAs TakToBas yacTtoTa 2048 kI'1I.




3.3 Unrepdeiic ISDN PRA

B pexume PRA momem DSL ¢ynkumonupyer kak ISDN PRA NT1 (cereBoe OKOHYaHHS - JUIs IOJIKIFOYCHUS
noJib30Barenbekoro obopynosanus k cetu ISDN), LT (nmmHeliHOe okoHYaHMA) WM Kak koMOuHauwms Gynkouit NT1 n
LT. D10 no3BoJseT UCONb30BaTh IBE HACTPONKU:

e "Bemowmpiii" MOmeM, yCTaHOBJICHHBIM B IMOMEIICHWH MOJB30BaTeNd, KoHpuUrypupyercs kak NT1, a "Bemymrwmii"
MOJIeM, YCTaHOBJICHHBIN Ha CTaHINH, KOHGuUrypupyercs kak LT.

e "Benowmslii" MoleM, YCTaHOBJICHHBIH B IOMEIIEHHH TOJb30BaTens, kKoHpurypupyercs kak NT1 u LT. IIpsmoit
JIOCTYII K CTaHIIMU OCYIIECTBIISETCS 10 JIMHUK Tepefadyn naHHeix DSL, pabotatoiieit B mpo3pauHoM pexxume. Bee
JIAaHHBIE, BKJIIOYAs BpeMeHHOW uHTepBan 0, MOCTymarollue OT CTaHIMWH, JOJDKHBI TepeNaBaThCs MPO3pavyHo (U
BpeMeHHOU uHTepBai 0 Toke) Ha MOAYJb ceteBoro okoHdanus PRA-NTU, ciaemoBarensHo, obopynosanue DSL,
obecrieunBaroliee OKOHYaHNE JIMHNUM, TOJDKHO ObITh E1 1 pabotaTh B Mpo3payHOM pexuMe (CMOTPUTE PUCYHOK 3-

4).
T V3 V3
DSL Link
DSL DSL
NT2/TE NT1 | LT XVR XVR ET
Pucynok 3-4: Onopuvie mouxu PRA.
| DSL Link | Jlurms DSL

OObiuno, mudposas cexiuss PRA (NT1 u LT) koudurypupyercs kak uudpoBas JHMHHS Mepenaddl JaHHBIX C
nuKIYeckor mposepkor yetHocTH ¢ m30biTouHocThi0 (CRC) B NT1 (ommms 2, B cootBercTBum ¢ 1.604). OxgHaxo,
TaK)Xe MOTYT KOH(UI'YpUpOBaThCS M JAPYIrUe ONUUHM aOOHEHTCKOrO JOCTYyIa, ONUCaHHble B mpuiokeHud A k 1.604.
OnHO U3 ycTpoiicTB, BXoAsmmx B cucremy DSL, nomkHO ObITh CKOHPUIYpHUPOBAaHO Kak "Bemyluee'", a Ipyroe - Kak
"Begomoe". O6bIYHO MOAYJh IUHEHHoro okoHyanua LTU (win, cooTBETCTBEHHO, MOy b ceTeBoro okoHyanus NTU)
Ha CTaHIMM KOHQUTYypupyeTcs Kak "Bexymuil", otHocuTenbHo JuHNM nepenayn DSL, a PRA-NTU kondurypupyercs
Kak "BeloMbIit".

OmnmcaHHOe BBIIIE 00OpyAOBaHHE OOECIedrBacT CeKIuio Iudposoro mocryma it ISDN-PRA Ha ckopoctu 2048
Koéwut/c. ITopt 120 OM (wiaw DOTOTHUTENBHEIH BX0/BeIxoa THIIa BNC 75 OM) sBiIseTCs MOIb30BaTEIhCKIM/CETEBBIM
uHTEepdeiicoM it moctyma Ha mepBudHOM ckopoctd (PRA), koTtoperii oOo3Hauaercs kak omopHas Touka T B
tepmuHonormu ISDN. O6GopynoBanne Ha MOJIB30BATEIBCKONH CTOPOHE OMOPHOW TOYKHM T, KOTOpOoe MOXKET OBITh
obopynosanuem TE1, TA mnu NT2, o6o3HauaeTcs B HOpMaTUBHEIX MokyMeHTax kak TE mimu NT2. CinenosarensHo, B
JIAHHOM JOKyMeHTe oHu oOo3nauatotcs kak NT2/TE. Wutepdeiic Ha cropoHe CTaHIUH, KOTOPBIA COKpAIEHHO
0003HaueH kak ET (cTaHIIMOHHOE OKOHYAHUE), TIPEICTABIIACT COO0H OMOPHYIO TOUKY V3.

3.3.1 Pexkum PRA
Monem moxet padotats B kadectBe NT1, LT wmu komOmnaruu NT1 u LT.
3.3.2 Onuuu npouecca CRC4

Kpome o6pran0# paboTsl B pexkume PRA ¢ ucnonp3oBanmem mponecca CRC4 (umkimyeckasi MpoBepKa YETHOCTH C
M30BITOYHOCTRIO) B 00OMX HampaBieHHsX, uHTepdeiic PRA Taxke mommepxuBaeT Apyrue pexuMbl paboTel. B
coorBerctBur ¢ [lpunoxenuem A k pexkomenpauuu [TU-T 1.604, mnst uudpoBod JMHUM Tepeladd JaHHBIX
MOJJIEP)KUBAIOTCSL TPU ONIMHU a0OHEHTCKoro noctyna. Marepdeiic PRA MoxkeT ObITh CKOHGUTYpHPOBaH Kak 1uQppoBas
nuHUs nepenadn qanubeix 6e3 CRC (ommus 1), kak undpoas muaus nepeaaun nanHeix ¢ CRC B NT1 (ommust 2) nnm
Kak [udpoBas JIMHUS Nepenadd JaHHBIX ¢ TeKymmM KoHTpoieM CRC rtonbko B NTI1 (ommus 4). Mcnosab3oBanne
udposoit NN nepeadu naHHepX ¢ CRC B LT u B NT1 Bo3M0OkHO B TOM ciry4ae, koraa smaus DSL coctout n3 NT1
n LT, xotopsle 06a ckoH(UTryprpoBaHbI kKak ycrpoictBa ¢ CRC.



3.3.2.1 HHndposas nunus nepeaaun nanubix 6e3 CRC (onuus 1)

B nanHOM pexume BO3MOXKHA mpo3pauHasi nepenava aaHHbix Mexay ET (craHumonHoe okxonwanue) u NT2/TE
(cereBoe oKOHUYaHME/OKOHEUHOE 0OopymoBanue). B Moayne PRA-NTU mnporiecc CRC4 e ucnosb3yercs; 00paboTka
CRC npooaurtcs Tonbko B ET u NT2/TE.

[Tpn oOHapyxeHHM Ha JIIO00H M3 CTOPOH IOTEPH BXOJIIIETO CHTHANA Ha MPOTHBOIOJIOKHYIO CTOPOHY IEepeNacTcs
curHai AlS (curHas MHAMKAIMK aBapUHHOTO COCTOSTHHMSA).

BeisiBrieHHe COOBITHI U IPUEM HHPOPMAIIMU COCTOSIHUS TIPOUCXOMAIT TaK JKe, KaK B PeKHUME HOpMallbHO# paboTel PRA
(ommus 2).

B 3aBucumoctu ot pactpenenenus GpyHkponansHoro HazHadeHmst NT1 u LT mrs oy 1 BO3MOXKHBI 1BE HACTPOUKH:

e Benyumm yctpoiictBom sBnserca El, paboraromiee B Ipo3padyHOM pexuMe, TeHepupoBaHHe curHaia AlS
(MHIUKAIMK aBapUIHOTO COCTOSIHMA) BKIIIOUEHO, oOHapykeHHe curHaia AlS oTkitoueHo. BenomeIM ycTpoiicTBoM
spisiercst PRA NT1 u LT, pynkuus CRC4 oTkitroueHa.

e Beaymum ycrpoiictBom siBisiercst PRA LT, ¢pynknus CRC4 otkimrouena. Benomeim ycrpoiictBoM siBiusercs PRA
NT1, pynkuus CRC4 oTkiroueHa.

IIpumeuanue:
Jnist ipaBUIIbHON pabOTHI CHCTEMBI B TaHHOM pexxknMe (ommust 1) obopynoBanue Ha ctopore nonb3oBarens (NT2) u Ha
cranionHoi cropoHe (ET) nomkHo paboTaTh B CTpyKTyprpoBaHHOM pexkime ¢ CRC4.

NT2 ET

Digital Link

; : L Local CRC error information

X i RX M L1 R Remote CRC error information  ——  Mandatory
: : M CRC Monitor

G CRC Generator

~~- Optional

T v3'
Pucynok 3-5: Quepposasa nunusa nepedauu oannvix 6e3 gpynkyuu CRC.

Digital Link Hudposas TuHAI epeaadn JAHHBIX
Mandatory O06s13aTenbHBIN
Optional JlonoTHUTEIBHBIH

L: Nadopmanus 06 onmbke CRC Ha MECTHOM ycTpoiicTBe
R: Nudopmanus 06 ommbke CRC Ha y1ajJeHHOM yCTPONCTBE
M: KonTponsHoe ycTpoiictBo (MoHuTOp) CRC

G: I'eneparop CRC

3.3.2.2 llnpposas nunus nepeaaun 1anHbix ¢ pynkuueis CRC B NT1 (onuus 2)

Ot0 00bI4HEIA peskuM padoTel PRA, xotopsriit onmcan B ETS 300 233 u pekomengammu [TU-T G.962 IMpunoxernue B.
Wntepodeiic PRA npeanasHadeH A HCIIOIB30BaHNSA NIMEHHO B JAHHOM PEXIME.

NT2 ; NT1 LT i ET




L Local CRC error information
R Remote CRC error information —— Mandatory
M CRC Monitor

---- Optional
G CRC Generator

Pucynok 3-6: Lughposasa nunua nepedauu oannvix c pynkyueit CRC ¢ NT1.

Digital Link [{udposas IHHUS 1epefadn TaHHBIX
Mandatory O0s13aTeNbHBIH
Optional JononHuTtenpHbIN

L: Uadopmanns 06 onmbdbke CRC Ha MecTHOM ycTpoiicTBe
R: Nudopmanus 06 ommbke CRC Ha yganeHHOM yCTpoicTBe
M: KonrpounsHoe ycrpoiictBo (MorHTOp) CRC

G: I'enepatop CRC

Curran CRC4 renepupyetcsa B HanpaBieHUH okoHeuHOoro obopynoanus NT2/TE u cranmmonnoro oxondanus ET, u
KoHTposupyeTcs Ha obenx cropoHax NT1. Korna or NT2/TE npunumaercs 610k ¢ ommndkoit CRC4, nndopmanus 06
omunbke CRC4 nepenaercs B cropony NT2/TE (mocpencrsom 6utoB E) n nononautensuo B cropony ET (nmocpeacteom
6urtoB Sa6). Korna 6ok ¢ ommbkoir CRC4 mpunumaercst ot ET, undopmanust 06 ommbke nepenaercs B ctopony ET
(nmocpenctBom 6utoB E). O6 obHapyxenun omubku CRC4 B omopHoii Touke T Ha NT2/TE coobmaeTcs B CTOpOHY
NT1 (nocpencrsom 6utoB E) u gonomuurensHo B cropony ET (mocpencrBom 6utoB Sa6). O6 oOHapyXeHHH OMINOKH
CRC4 B onopHoii Touke V3 Ha ET coobmaercs B ctopony NT1 (nmocpenctsom 6utoB E). Konbriebie nposepku 1 u 2
TIO3BOJIAIOIIIE KOHTPOJIMPOBATH 000PYJOBAHUE U BBISBIISATH COCTOSHUS HEHCIPABHOCTH, BBIIIOJIHSIOTCS B COOTBETCTBUH
¢ ETS 300 233.

B 3aBucumocTu ot pacnpenencuus GpyakmuoHansHoro HasHauerHns NT1 u LT s omun 2 BO3MOXKHBI ABE HACTPONKU:

e Bemymmm yctpoiictBom sBnsercs El, paboraromee B Tpo3padHOM pexuMe, TeHepupoBaHue curHama AlS
(MHIUKAIMK aBapUIHOTO COCTOSIHMA) BKIIIOYEHO, oOHapyxeHue curHaia AlS oTkimtoueHo. Benomeim ycTpoiicTtBoM
apisiercst PRA NT1 u LT, ¢pynkuust CRC4 BritoueHa.

e Beaymum ycrpoiictBom siiusercs PRA LT, ¢ynknus tekymero konrponss CRC4 BrimroueHa. Bemombim
ycrpoiictBoM siBisiercs PRA NT1, gpynkuuns o6padotkn CRC4 BritoueHa.

3.3.2.3 Hu¢posas aunus nepeaayu AaHHbIX ¢ pyHkuueii CRC B LT u NT1 (onuus 3)

B mamnom pexxume NT1 paboraer Tak, xak ommcanHo it ommuu 2. LT He paboTaeT B mpo3padHoM pekuMe, HO
obecrieumBaeT TeHepamuio © Tekymuii koHTporb CRC4 B o0emx HampasmeHwsx. [Ipum #Cmoiap30BaHUU
komOuHupoBanHoro pexuma NT1 u LT ucmons3oBanne maHHON ommmy HEBO3MOXKHO. Ommus 3 nMeeT CleAyIomyro
HaCTPOMKY:

e Beaymum ycrpoiictBom siBisietcs PRA LT, ¢ynkums obpaborku CRC4 Bkmodyena. BemombiM ycTpolicTBOM
apisiercst PRA NT1, pynkuus o6padotkun CRC4 BritoueHa.
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Pucynok 3-7: L{ugpposaa nunusa nepedauu oannvix c oynkyueit CRC ¢ LT u NT1.

Digital Link Lludposas auHUs Nepeaun TaHHBIX
Mandatory O0s13aTeIIbHBIII
Optional JloTIOTHUTETBHBIH

L: Uadopmanns 06 onmbdke CRC Ha MecTHOM ycTpoiicTBe
R: Nadopmanus 06 ommbke CRC Ha yIaJeHHOM yCTPOHCTBE
M: KonrpounsHoe ycrpoiictBo (MoruTOp) CRC

G: I'enepatop CRC

3.3.2.4 lInppoBas munus nepeaaun JaHHbIX ¢ TekyliuM KoHTpoiaeM CRC B NT1 (onuus 4)

CeepxuukioBas cuaxporm3anns CRC4 n komoBeie KOMOWHAIIMHM KOHTPOJIBHONH CYMMBI HE PETeHEPHPYIOTCA B 000X
HanpaBJeHUsIX, TO €CTh JaHHble OyIyT INepeiaBaTbcsi B O0OMX HampaBlieHHsiX Oe3 m3MeHeHus. OjHako, OJOKH C
omubkamu CRC4, npunsareie or NT2/TE u or ET, OyayT AeTeKTHpOBaThCS M KOHTPOJIHMPOBATHCS (YHKIHSIMHU
ynpasieHus: pabounmMu xapakrepuctukamu G.826 TeKkyliero KOHTpoJist MOyt cereBoro okonyanust NTU.

Ecmu Ha kakoW-MOO CTOpOHE OOHApYKHMBAeTCS TOTEpS CHTHAA WM TIOTEps IMKIOBOM CHHXPOHH3AIMH, Ha
MIPOTUBOMOJIOKHBINA KOHEI JINHUU NepeaaeTcs curHai AlS (curHan nHANKAIMY aBapuiHOTO COCTOSIHUSA).

BrisBieHne coOBITHI U TprieM WHGOPMAIINU COCTOSTHUS MPOUCXOAT TaK JKe, KaK B peKUMe HOpMabHOH paboTel PRA
(ormus 4).

NT2 NT1 LT i ET

L Local CRC error information

R Remote CRC error information
M CRC Monitor '\O"ar.‘dat?w
G CRC Generator 77 ptiona
SN Storage for network side monitor

SU Storage for user side monitor

Pucynox 3-8: Hugpposas nunusa nepedauu oanuvix ¢ mexyuwium konmponem CRC ¢ NT1

Digital Link Hudposas TuHAS Iepeaadn JaHHBIX
Mandatory O0s13aTeNbHBIH
Optional JloTIOTHUTETHHBIH

L: Nuadopmarms 06 ommbke CRC Ha MecTHOM yCTpoicTBe

R: Madopmanus o6 ommbke CRC Ha ymajJeHHOM yCTPOHCTBE

M: KonTponsHoe ycrpoiictBo (MoruTOp) CRC

G: I'enepatop CRC

SN: 3anoMuHaromiee ycTpoHCTBO Ul TEKYIET0 KOHTPOJIS CETEBOH CTOPOHBIL.

SU: 3anoMuHaromiee ycTpoHCTBO Ul TeKYIEro KOHTPOJIS 0JIb30BaTEILCKOM CTOPOHBIL.




B 3aBucumocTH oT pacnpenenenus GpyHkpoHansHoro HazHadeHst NT1 u LT st oy 4 BO3MOXKHBI IBE HACTPOUKH:

e Benmymmm yctpoiictBom sBnsercs El, paboraromee B Tpo3padHOM peXuMe, TeHepupoBaHue curHama AlS
(MHIUKAIMK aBapUIHOTO COCTOSIHMA) BKIIIOYEHO, oOHapyxeHue curHaia AlS oTkioueHo. Benomeim ycrpoiicTBoM
spisiercst PRA NT1 u LT, ¢pynkuust CRC4 BritroueHa.

e Beaymwum ycrpoiictBom siBisiercss PRA LT, ¢ynkuus tekymero kontposisi CRC4 Boikmodena. Begombim
ycrpoiictBoM siBisiercst PRA NT1, ¢pynkuunst o6padotkn CRC4 BritoueHa.

3.3.3 I'enepupoBanue usBemenunii 06 omudke CRC4 ¢ nepenaueii na ET

Jns pacmmpeHnss BO3MOXKHOCTEH MOJepXaHus (YHKIMOHHPOBAHUS CHCTEMbI, coolmeHus o0 ommoOkax CRC4,
oOHapykeHHbIe Ha HWHTepdetice B omopHOW Touke T, MOTYT TakkKe MOJABaThCi Ha CTAaHIMOHHOE OKoH4aHme ET
(cmotpute ETS 300 233, cexuus 8.3, u tabmuiy 4 B pekomergarmu [TU-T G.962, cekuus B.5, a takxe Tabmuiy B.2).
Coobmenns o 6inokax CRC ¢ ommbkamu, o0Hapy)eHHbIX B onopHoi Touke T Ha NT1, n magukammn oumbox CRC,
npunstoi or NT2/TE B Ourax E, nepenatorcst Ha craHunonHoe okonyanue ET ¢ momoripio 6uroB Sa6. CtaHIIMOHHOE
okonvyanune ET, wcmoip3yroliee acHHXpPOHHOE OOHapykeHWe OWTOB Sab (HET CHHXpOHHU3aIMu OWTOB Sab ¢ cyO-
CBEPXIMKIIAMH), OyIeT myTaTh Takue coodmieHus 00 omudkax CRC4, mocrynusiime ot NT1, ¢ uHIUKaMEH 0 APYTHX
HEeHCIpaBHOCTAX, Harpumep, 00 aBapuu nutanus Ha NT1 wiu FC4. CnenoBaTenbHo, Takas WHIMKAIWS C TIOMOIIBIO
6uToB Sab MOKET OBITh OTKIIIOYEHA.

e Ecmm ¢ysknus mssenienust 06 ommodkax CRC4 ¢ nomommpio 6uros Sa6 BkmodeHa, Sa=0001 ykas3piBaeT Ha TO, YTO
outr E mpumsar or NT2/TE, Sa6=0010 ykassBaer Ha ommoOky CRC4, oOHapyXeHHyI0 B OHOpHOH Touke T
ycrpoiictBa NT1, a Sa6=0011 yka3pIiBaeT Ha OZHOBPEMEHHOE TOSBIICHHE 00ENX OMINOOK.

e Ecnu manHas QyHKIHS OTKIIIOYEHA, B COCTOSHIHA HOPMaJbHOM pabotsl Bcerna Sa6 = 0000.

Tak kak mepenaua 6utoB Sa TpeOyer perenepauuu nukioB CRC4 B NT1, nannast ¢yHkuusi paboraer TONbKO TOT/a,
Korza BeiOpaHa onuus 2 (udposast aunus nepenauun nanueix ¢ pynkuueit CRC B NT1).

3.4 UnTepdeiic n x 64 Kour/c

B naHHOI rnaBe OMUCBHIBAIOTCS OMUIMH KOHOUIYPUPOBAHUS M CHUTHAJIHM3AIMSA, OTHOCSIIMECS K MOJIb30BATEIbCKOMY
unrepdeiicy n x 64 Kour/c.

3.4.1 OcodenHocTH

e Hurepdetic n x 64 KOut/c MOXKET OBITH CKOHGUTYPHUPOBaH MporpaMMHo kak V.35, V.36 mwm X.21.

e  CxopocTh nepeadyn TaHHBIX MOXKET BBIOMpaThes maramu mo 64 Kout/c B mpenenax ot 64 Kéur/c mo 2304 Kbur/c
(n =36, aBoitnoit LTU) u 4608 Kout/c (n =72, NTU).

e HesaBucumble TaKTOBBIE TeHEPATOPHI ITepeaadu u nmpuema st V.35 u V.36.

e MoryT uCHoNb30BaThCsl COHANpPABJICHHbIE (11 000pPYNOBaHMs, MOAKIIOYSHHOrO K mopty n X 64 Kout/c) wnm
BCTpeuHble (TaKTOBas 4YacTOTa TI'EHEPUPYETCsl BHYTPEHHHM TI'€HEpaTopoM OTHOCHTEIIBHO TAaKTOBOW 4YacTOTHI,
BOCCTAHOBJICHHO M3 IPUHSATOIO CUTHAJIA) TAKTOBHIE T€HEPATOPHI IIEpPEaadH.

e OOHapyxeHHE TOTEPH TAaKTOBOW YacTOThl M HECOBIAJICHHUS TAaKTOBOW YacTOTHl B PEXHUME COHAIIPaBICHHOM
CHHXPOHH3ALUH.

e  Craagaptaelii pazsem tuna SubD25 (ISO 2110 mus V.35, RS-530 mst V.36, coOCTBEeHHBIN cTaHAAPT KOMIIAHUU
i X.21) ans paborsr DCE (anmmaparypa okoHYaHus KaHana AaHHEIX). Jpyrue pazsemst (ISO 2593 mns V.35, ISO
4902 nnsa V.36, ISO 4903 ms X.21) ans pabdots! u B kadectBe DCE (anmmapatypa okOHYaHUS KaHala JaHHBIX), U B
kadectBe DTE (oxoHeuHoe 000pyI0oBaHNE TAaHHBIX) MOTYT UCIOIB30BATHCS MPH HANWYINH Kabeei-epexoJHUKOB.

e T[lopnepxwuBarorcs kKoubleBble poBepku Loop 1 u Loop 2. g V.35 u V.36 oHHM TakKe MOTYT yIpaBIIATHCS 10
nersim 140 (RL) u 141 (LL), B cooTBeTcTBHU C V.54.

e OoOecrieunBaeTcs MoJAEPIKKa Uil CHHXpOHM3aluu OaiitoB (uenb B) B pexume X.21.

e  B03MOXHOCTB paboOTHI B MyJIbTUCEPBUCHOM pexkume: [Ipu Hannunu unTepdeiicoB n x 64 Kout/c u E1 cymecrByer
BO3MOJKHOCTb WX IIapajyIeIbHOTO MCIOJB30BaHUS M Pa3ZeiCHUs MEXIYy HUMH CKOPOCTH INEpeAadd JIBOWYHBIX
naHHbIX JMHuH DSL.

3.4.2 Tun noab30BaTeIbCKOro uHTEpdeiica
B kadectBe pexunma uHTEpdeiica MoxeT ObITh BEIOpaH V.35, V.36 mm X.21.
3.4.3 CkopocTb nepeaayu ABOMYHBIX JAHHBIX

Jluaus nepenayn JaHHBIX MeXAy 1BOHHBIM MonyieM LTU nx64 u moxynem NTU nx64:
e  CkopocTb nepeniauu IBOMYHBIX JaHHBIX MOXKET ObITh BbIOpaHa B npezeiax ot 64 Kour/c no 2304 Kour/c.



Jlnans nepemaun qasHbIX Mexay moayineM LTU E1&nx64 u moxynem NTU nx64 i NTU nx64 u NTU nx64:

e  CxopocTh mepeaaynl ABOMYHBIX JaHHBIX MOXET OBITh BEIOpaHa B mpeaenax ot 64 Kout/c go 4608 Kout/c maramu
no 64 Kour/c (n=1-72).

3.4.4 KosbueBble NpoBepkH V.54 u ynpapjieHue KOJbLEBbIMH NPOBEPKAMHI

Tak kak uHTepdeiic X.21 moanepkuBaeT TONbKO ynpasisitomue nenu oomeHa C u I, GONbIIMHCTBO M3 (YHKIMH,
OIMHCaHHBIX HIKE, TPUMEHUMBI TOJIBKO K V.35 1 V.36, Ho He k X.21.

3.4.5 HopmajbHas poueaypa yCTAHOBJIEHUS CBSI3H

Korma Hukakas mpomeaypa KOJbLIEBOH HMPOBEPKH HE HCIOIB3YEeTCs, LM YIPAaBICHUSA BBIMOIHSAIOT CIEIYIOMINI
MIPOTOKOJI YCTAHOBJICHUS CBS3H:

e 105 (RTS: 3ampoc nepenaun; X.21: C): Bxoxg ot DTE (okoHeuHnoe obopynoBanue nanubix). Jmsg X.21 C = OFF
(BBIKITIOYEHO) IIPUBEET K MOABJICHUIO aBapuitHOi curHamm3anuu DTR (curuan roToBHOCTH K IPHEMY JaHHBIX).

e 106 (CTS: roroBHocth k mepemaue; X.21: I): Ecim onmms Handshake (ycraHoBieHwe cBsi3u) BKIIOYEHa,
ycranasiuBaercsi ON, xorna ycranosieHo coenuneHre DSL u o6napyxeno 105 = ON. Eciu onumst Handshake
(ycraHoBieHHE CBsI3M) BBIKIIOUEHa, ycTaHaBiuBaercst ON, kxorna ycraHoBieHo coequaenne DSL.

e 107 (DSR: curHax TOTOBHOCTM K Iepenadye AaHHBIX): YcranaBmmBaercs ON, korma coemamaeHume DSL
YCTaHOBJICHO.

e 108 (DTR: curaan roroBHOCTH K npuemy AaHHbIX): Bxon ot DTE (oxoHeuHOe o6opynoBanne paHHbIX). st V.35
u V.36 108 = OFF npuBener k mosBiIcHUIO aBapuitHOW curHamu3amuu DTR (currHam roToBHOCTH K IpueMy
JIAaHHBIX ).

e 109 (RLSD: [lerexkTop HpHMHHMMAaeMOTO JIMHEHHOrOo CHTHajla KaHala JIaHHBIX): YcTaHaBiauBaercss ON, korma
ycTaHoBlieHO coenunenue DSL.

e 140 (RL: ynanennsiii mueii¢, xonbiieBas nposepka): Bxon or DTE (okoHeuHoe o0opynoBaHHe NaHHBIX). B
HOpMaJlIbHOM pexuMe ycTaHaBnuBaercst OFF.

e 141 (LL: mecrHblii muieiid, xonpueBas mnposepka): Bxox or DTE (oxoneuHoe oOopynoBaHWe AaHHEIX). B
HOpMaJIbHOM pexuMe yctanapnuBaercst OFF.

e 142 (TM: pexxuM TeCTUPOBaHMS, HHANKATOP TeCTHpOoBaHMs): B HopmansHOM pexume ycranaianBaercst OFF.

3.4.6 IlonnepxxuBaeMble KOJbLEBbIe NPOBepkH V.54

Pexomernnamus ITU-T V.54 onpenenser deTbipe KOJIBIIEBBIE TPOBEPKH (IIPOBEpKH 1O nuieiidy). Kompiieprie mpoBepku
2 1 3 COOTBETCTBYIOT KOJIbLIEBBIM MpoBepkam 2 1 1 it DSL. Llenn oOMeHa ycTaHaBIUBAIOTCS CIEAYIOIUM 00pa3oM:

e V.54 Loop3
Mecrablii muteiid, ycranosnenusiii B DCE (anmapaTypa okoHUaHMS KaHaia JJAHHBIX), T.€. KOJIbIEBas IpoBepka |
st DSL Ha n x 64 Kout/c moxysnst NTU/LTU. [lanHble BbIXOHBIE IIeIM 0OMeHa ycraHaBiuBatoTes kak 107 = ON
u 142 = ON.

e V.54 Loop2
neitd na ymanennom DCE (ammapaTypa okOHYaHUs KaHajla JTaHHBIX), T.€. KOJbIeBas mpoBepka 2 miust DSL Ha
ynanenHoM ("Begomom') momyne NTU/LTU.
JlaHHBIC BBIXOIHBIE IIETTH OOMEHA YCTaHABIMBAIOTCS KakK:
"Bemymee" yctpoiictBo: 107 = ON u 142 = ON.
"Bemomoe" yctpoiictBo: 104 (mpunsteie nanneie) = 1, 106 = OFF, 107 = OFF, 109 = OFF u 142 = ON.

3.4.7 ApTomaTH4ecKoe yrpasieHue mJeiidpom yepe3 unreppeiic DTE/DCE

ABTOMaTHUECKOe yIpaBJeHue yepe3 nHrepdeiic qocturaercs 3a c4eT ucrosb3oBanus neneit 140 u 141:
e 140=ONu 141 = OFF - uueiid 2 V.54 (konbuesas nposepka 2 DSL).
e 140 =OFF u 141 = ON - nueiid 3 V.54 (xonbuesas nposepka 1 DSL).

Takoe aBTOMaTHYeCKOe yIpaBieHHE LUICH()OM MOXKET BKIIOYATHCS W BBIKIIOYATHCS C TOMOIIBIO  ONLUH
koH(purypupoBanus cuctemsl "VS4LOOPS".

Wutepdeiic Ha momp3oBaTenbCkoi cTtopoHe MoxkeT ObiTh DTE (okoneunoe obopynoBanne manubiX) wimn DCE
(anmapaTypa OKOHYAHHMS KaHaJa JaHHBIX). [ MOJKIIOUeHUs UX K OPTY HHTepdelica TOKEeH HCTIOIb30BaThesl Kabemb
V.35 DTE nmu V.35 DCE.

3.4.8 baiiToBasi CHHXpPOHHM3aUMS



B pexnme X.21 moxer OBITP aKTHBHpOBaHA Ienb OalWTOBOM cHHXpoHHM3auuu B, coorBercTBylomas X.24 (ommus
koupurypupoBanus "BYTETIMING"). Tak kak uenu B (GaiitoBas cunxponun3zanums) u X (COHAIpaBiIeHHAas TAKTOBas
4acToTa TMepeadyn) UCIONb3yIT OJHA U T€ )K€ KOHTAKThl Ha 15-koHTakTHOM pazbeme ISO 4903, nns sTux ciydaes
JIOJDKHBI UCTIONIb30BAThCS OTACIbHBIE KaOeIH.

3.4.9 Pe:kumbl cunxponun3anuu Multiservice/nx64

Jig V.35 u V.36 TakToBBIE TeHEpaTOPHI IpUEMa U Mepelaud He3aBUCHMBI APYT OT Apyra. TakToBoH 4acToToil mpuema
BCET/a SIBJISIETCS] BOCCTAHOBIICHHAS TaKTOBAs 4AaCTOTA YAAJIEHHOTO ycTpoiicTsa. [loaToMy KOH(pUTypHpOBaHHE pexuMa
CHHXPOHH3AaLUN OTHOCHTCS TOJBKO K TaKTOBOMY TeHeparopy mnepemaud. s X.21 s mpuema u mepenaddl ecTh
TOJBKO OJMH TaKTOBBIH TeHeparop (Lemb S) M PeKUM CHHXPOHM3AIMH ONpPEEIsSeT NCTOYHHUK 3TOr0 eIMHCTBEHHOTO
TakTOBOro curHana. OpHAaKo, B COHANpPaBICHHOM pEXHME CHHXPOHM3alMu mopra n X 64 X wucnome3yercst Kak
COHANPABJICHHBIA TAaKTOBBIN T'€HEpaTOp Mepeiayd M S HMCIONb3yeTcs TOJNBKO KaK TAaKTOBBIA T'eHeparop mpuema. B
MOCJIEAYIONIEM pa3jielie TAKTOBBIN IeHepaTop, KOTOPBI MOXKET ObITh BHIOpaH B PEXHMME CHHXPOHM3AIMH, HMEHYETCS
Kak "TaKTOBBIN reHepaTop nepeaaun'.

Pexum CHUHXPOHHM3aIUN ONpEACISACT B OOJILIINHCTBE CJIy4acs, 6yZ[€T JIM TAaKTOBBIN CHTHAN nepeaayun CoHalpaBJICHHBIM
(TO €CTh UMCIOIIMM TO K€ HAMPaBJICHUEC, YTO U IMCPCAABACMbBIC NAHHBIC, U SABJIANONIMMCS BXOAHBIM CI/II"H&J’IOM) nim
BCTPCUYHBIM (TO €CTh HMCHOIIUM MPOTUBOIIOJOKHOC HAIIPABJICHUC C NEpeAaBacMbIMH JIaHHBIMU W SABJIAOLIUMCI
BBIXOIHBIM CI/IFHaJ'IOM).

Bo3MOXXHBI crieyronye peKUMbl CHHXPOHU3AINH:

e [lopt n x 64: TakToBas yacToTa Iepeladdl SBISIETCS COHANPABICHHOW TAaKTOBOW YaCTOTOW, MOCTYMAIOMIEH OT
000pyI0BaHus, MOAKIIOYEHHOT0 K TopTy n X 64 Kbut/c (ems 113, X).

e [lopr El: TakTroBast 9acToTa mepegadn TeHEPUPYETCs U3 TAKTOBOW YaCTOTHI Nepeaayn, HCIoab3yeMoil moptom El.
TakToBas yactora E1 2048 k['11 4aCTUYHO CHHTE3UPYETCS B COOTBETCTBHH CO CKOH(HUTYPHUPOBAHHON CKOPOCTBHIO
nepeaayy IBOMYHBIX TaHHBIX U MOKET HCIIOIb30BAThCS HAa BBIXOZE BCTPEYHON TaKTOBOM YacTOTHI Meperadn (Iernb
114). JlanHBIN peXMM CHHXPOHM3AIMH JIOJDKEH MCIIOIB30BAaThCS ISl MyJIbTUCEPBUCHON pa0boTh! (OHOBPEMEHHOE
ucnonb3oBanue El u n x 64 Kour/c).

e Buyrtpennmii: TaxkToBas dYacTOTa MNepelayd TEHEPUPYETCSl M3 CUTHAJa BHYTPEHHErO ONOPHOTO TaKTOBOIO
reHeparopa (BCTPEeUYHBII pexxuM, 1ens 114).

e VjaneHHBIA: TaKTOBAs 4YacToTa IIEpelayd SBIICTCS BOCCTAHOBJICHHOW YacTOTOM YJAJCHHOTO TAaKTOBOTO
TeHepaTopa, TO eCTh TaKOW YK€ TAKTOBOW YaCTOTOM, UTO M TakToBas yacrora mpueMma (115) Ha urTepdetice V.35 u
V.36 (BcTpeuHsIi pexxum, 1ens 114).

Hcnonp3oBanne pexxnMa CHHXPOHU3ALUH 3aBUCHT OT WHINBHIYaJIbHOI KOH(PUTypaluy CeTH:

e Coeaunenne n x 64 Kour/c - n x 64 Kour/c: IIpexne Bcero, HeoOXOIUMO MPOBEPUTH, MCIONB3YETCsl JH Ha
000pyIOBaHUH, TOAKIIOUYEHHOM K mopTy n X 64 KOwut/c, BBIXOAHOW WIIM BXOIHOH CHTHAJI TaKTOBOM 4YacTOTI
nepenaud. B mepBoMm ciydae, MOXET HCIIOJIb30BAThCSl COHAIPABIICHHBIH pexkuM ropTa nx64. Bo BTopoMm ciyuae,
JIOJDKEH HCIIONIb30BAaThCS OJWH M3 BCTPEYHBIX PEKHMMOB CHHXPOHHM3aUMH. B OONbIIMHCTBE CiydaeB MOJDKEH
MOJIONTH PEXHUM BHYTPEHHETO TaKTOBOT'O I'€HEpaTopa, yJaJeHHBIH TaKTOBBIH T'€HEpaTop MOKET MCIIOJIb30BaThCS,
€CIT TaKTOBBIC YacTOTHI NpHUEMa M TEPeAadd MOJDKHBI OBITh PaBHBIMH. Tak Kak BO BCTPEYHOM pEXHME
CHHXpOHM3auuK X.21 MCIOIb3yeTcsl TOIBKO OJWH TAaKTOBBIH T€HEPATOP, BO3MOXKHBI CIEAYIOIINE KOH(DUTypaLnm:
nopt nx64 - nopt nx64, nopt nx64 - yaaneHHbld, BHyTPEHHUH - y1adCHHBIH.

e Coeaunenne n x 64 Kout/c - E1: PexxM CHHXpOHHU3AIUU MOXKET BHIOUPATHCS TOYHO TAK XKE, KAK B IPEIBIAYILIEM
ciryJae.

Pexomenyercs uMeTh, 0 KpaiiHel Mepe, OJIMH OMOPHBII TaKTOBBIH reneparop. [103ToMy Ha 000MX KOHIIAX HE JOIDKEH
UCIIOJIb30BaThCSl PEXKHUM yJIAJICHHOI'O TAKTOBOTO TeHeparopa. Bl He J0JIKHBI BEIOMpATh PEXHUM yJIAJICHHOTO TaKTOBOTO
reHeparopa, ecim yJaajeHHbIM MoaeMoM sBisiercs E1 u obopynosanue El, nogknroueHHoe k yaaneHHomy nopty El,
HCHOJb3YeT KOJIBLEBYID CHHXPOHU3ALUIO (T.€. HCIOJB3YeT MPUHATYI0 TAKTOBYH) YacTOTy B KayecTBE TAKTOBOU
YacTOTHI NIEpPeaadHn).

3.4.10 HanpagJieHHe TAKTOBOI0 CUTHAJIA

Jus maTepdeiicoB tuma V.35 u V.36 HampaBleHHE TaKTOBOTO CHTHAJla MOXET KOH(MUTYPHUPOBATHCS ITOIB30BATEIICM.
Ecnu BeIOpaH cOHANPaBICHHBIN PEXUM, AT IIepeiaBacMbIX JaHHBIX 103 McIonab3yeTcst TAKTOBBINA TeHEpaTop Nnepeaadn
113. Ecnu BeIOpaH BCTPEUHBIN PEXUM, IS NepeaaBaeMbIx JaHHBIX 103 mcmonp3yercs TaKTOBBIM TeHepaTop mepeaayn
114. PexoMeHryeTcsi MCIIOJIB30BAaTh COHANPABICHHBIN PEXKHUM, KOT/Ia 3TO TOJIBKO BO3MOKHO, OCOOCHHO JUIsi CKOpOCTEH
nepeaayn JaHHbIX, Oobiux 32 x 64 Kout/c.



3.5 IlpeoOpa3oBanne BpeMEHHbIX HHTEPBAJIOB

OOBIYHO BpEeMEHHBbIE MHTEpBalbl M0Jb30BAaTEIbCKOr0 MHTepdelica npeobpasyrorcs B mukia DSL B cooTBeTcTBHU C
ETSI TS 101 524. BpemeHHbIe HHTEPBAIIBI [10Jb30BATENBLCKOr0 HHTEp(eica IMHEHHO NIepEeHOoCITCs B KaHabl B uHnn
DSL u Haobopot. KonnuecTBo BpeMEHHBIX MHTEPBAJIOB N IOJIB30BATEIBCKOTO MHTEepdelica (MHTepdeicoB) TOMKHO
OBITH MEHBINC WIN paBHO KonmmdecTBY kaHaioB B (N). Heuncnonp3yemblie kaHansl B 3amonHsroTcs BceMu eTMHAIAMH.
ITocme mycka cucTeMBl NPOWCXOJWT B3aUMHBIH OOMEH TOJIHONH HH(OpMamued o NpeoOpa3oBaHUHM BPEMEHHBIX
MHTEPBAJIOB MEXIy ycTpoiicTBaMu. [laHHas nHOpMAIMs UCTIOIb3yeTcsa Ul HACTPOWKM 0OpaTHOTO IpeoOpa3oBaHUs
BpPEMECHHBIX HHTepBanoB.Kpome TOro, mpm KOHGHUTYpHPOBAaHMM MOTYT OBbITH BBIOPAaHBI CHELHAIBHBIE PEXUMBI
peoOpa30BaHKs BPEMEHHBIX HHTEPBAJIOB, KOTOPHIE TIO3BOJISIOT JIyUIlIe HCIOIb30BaTh JOCTYITHYIO mojocy yactoT DSL.

3.5.1 IlpeodpasoBanue BpemeHHbIX HHTepBaIoB E1 B frE1

DSL Payload Sub-Block
B1]| B2] B3| Bs|--- | Bis|B17|Bi1s]--- | Bn
E1 Time Slots at User Interface, Master Side FrE1 Time Slots at User Interface 2, Slave Side
TS|TS|TS|TS TS|TS|(TS|...|TS TS|TS|TS|(TS|... |TS|TS|TS|...|TS
o|l1] 2] 3 16| 17 | 18| . || 31 0|12 )3].]16|17)18] . | 31

Pucynok 3-9: Ilpeoopazosanue epemennvix unmepeanoe: 16frEl ¢ E1

DSL Payload...

Cy00710K 1OJIe3HBIX IepeaBaeMbIX JaHHbIX DSL

E1 Time Slots ...

Bpemennsie wuHTepBanmsl E1  Ha monb3oBarensckoM  mHTepdeiice, cTOpoHa
"Benyuiero” ycrponcTaa

FrE1 Time Slots...

Bpemennbie waTepBanel frE1 Ha momp3oBaTenbckoM uHTEpdelice 2, cTopoHa
"BejoMoro" yCTponcTBa

3.5.2 IIpeodpa3oBaHue BpeMeHHbIX HHTepBaJoB nx64 Kout/c B nx64 Kont/c

DSL Payload Sub-Block

Bi1| B2| Ba| Ba|... |Bw|Bw|Bi1s]... | Bn
nx64 Time Slots at User Interface, Master Side nx64 Time Slots at User Interface 1, Slave Side
N1 | N2 N3 | N4 Ni6| N17 | N1s | ... | N3s N1 | N2 N3 [Ns [|... | N[ Ni17]| N1s]l ... ] Nss

Pucynox 3-10: Ilpeoopazosanue epemennvlx unmepeanos: 16 nx64 ¢ nx64

DSL Payload...

Cy00II0K TOJIe3HBIX IepeiaBaeMbIX JaHHBIX DSL

nx64 Time Slots ...

BpemenHnbie wHTepBaNBEI nx64 Ha TOJB30BATEIILCKOM HHTepdelice, cTOpoHA
"Beqymiero” yCcTponcTBa

nx64 Time Slots...

Bpemenuble uHTepBanmbl nx64 Ha MONB30BaTENbCKOM HHTepdeiice 1, cTopoHa
"BeJoMoro" yCTpoicTBa




3.5.3 IIpeoopa3zoBanue BpeMeHHbIX HHTepBaioB E1 B nx64 Kout/c/Ethernet
CoenuHeHNHE B CMEIIAHHOM PEXUME MPEICTABISIET COOO0M JIMHUIO Mepe/lad JAaHHBIX MEXKIY MOJIEMOM, UCIIOIb3YIOINM
untepdeiic E1/PRA, u MmomemMoM, ucmobs3yromuM uaTepdeiic n x 64 Kout/c.

DSL Payload Sub-Block

B1|B2| B3| Bs|..- |Big|Bww|Bw]--- | Bn
E1 Time Slots at User Interface, Master Side nx64 Time Slots at User Interface 1, Slave Side
TS |TS |TS | TS TS|TS|TS|... |TS N1 ] N2 N3 [Ns |... | Nig [ N1z | Nsg]... | N3
0] 1 213 16| 17118 | . | 31

Pucynox 3-11: Ilpeodpazosanue epemennvix unmepeanos: 16 nx64 ¢ E1

DSL Payload...

Cy00710K 1TOJIE3HBIX IepeaBaeMbIX JaHHbIX DSL

E1 Time Slots ...

Bpemennsie wuHTepBanmsl E1  Ha monb3oBarensckoM  mHTepdeiice, cTOpoHa
"Benyuiero” ycrponcTaa

nx64 Time Slots...

Bpemennbie wHTEpBaNBI nx64 Ha MONB30BaTelIbckoM wHTepdetice 1, cropoHa
"BefoMoro" ycTpoicTBa

3.5.4 MyabsTHCcepBHCHOE Tpeodpa3oBanne BpeMeHHbIX HHTepBaioB E1 B E1 u nx64 Kout/c

Korga yctpoiictBo o6opynoBano omHoBpemMenHO uHTepdeiicamu E1 u n x 64 KOurt/c, OHM MOTYT HCHOIB30BATHCS
napauiensHo. JloctynHas nosoca mpomnyckanuss DSL mpu aToMm paspensercs MexIy BpPEMEHHBIMH MHTEpBaJaMHd m
unrepgeiica E1 u BpeMeHHbIMU I/IHTepBaHaMI/I n unTepdeiica n x 64 Kéur/c.

/ DSL Payload Sub-Block

B1

B2

B16| B17| Big] ... | Bn

nx64 Time Slots at User Interface 1, Slave Side

N1 | N2 N3 | N4 |-.. | Nte| Ni7 | N1s ] ... | N3s

E1 Time Slots at User Interface, Master Side

TS | TS
0|1

TS
2

TS
3

TS
16

TS |TS|... | TS

17118 . | 31
FrE1 Time Slots at User Interface 2, Slave Side
TS|TS|TS|TS|... |TS|TS |TS|...|TS
0|J1]|]2)3].|]16|17 18] . | 31

Pucynok 3-12: IIpeoopazosanue spemennvix unmepeanos: 16 nx64 u 16 frEl ¢ E1

DSL Payload...

Cy©606I10K MONE3HBIX NepeiaBaeMbIX JaHHBIX DSL

E1 Time Slots ...

Bpemennbie wunTepBaibl E1  Ha monb3oBarensckoM —uHTepdeiice, cTOpoHa
"Beqymiero" ycTponcTBa

nx64 Time Slots...

Bpemennbie uHTEpBaNEI nx64 Ha MOIB30BaTeIbcKOM wHHTepdeiice 1, cropoHa
""BeloMoro" ycTpoicTBa

FrE1 Time Slots...

Bpemennsie untepBanel frE1 Ha momp3oBarensckoM uHTepdeiice 2, cTopoHa
""BeIoMOro" ycTpoiicTBa




3.5.5 O0630p npeodpazoBaHusi BpeMEHHBIX HHTEPBAJIOB

[Tpuiioxxenue I[TpaBuna npeoOpa3oBaHus Pexum 0 Pexum 1 Pexnm 2 Pexum 3
IIpo3paunas HecunxpoHU3upoBaHHbIN pexuM
nepemaya E1 - E1 | D2048S, IIPOU3BOJIBHOE, HO
(ukcupoBanHoe npeodpazoBanue B DSL
CrpykrypupoBad | CHHXpOHM3UPOBaHHBIN pexkxuM D2048S
Has nepenaya El
-El
CrpykrypupoBad | CHHXpOHHU3MPOBAaHHBII ycedeHHbrit | TSO He | TSO nepemaercs | TSO He | TSO u TSI6
Has mepenaua El esxum D2048S nepenaercs, Bcerga, TS16 | nepenaercs, nepesaoTest
p p TS16 TOABKO | TOJBKO ecim | TS16 BCeraa
- frE1 ecmn frE1 > | frE1>16 nepenaercs
16 Bceryia
CrpykrypupoBad | CHHXPOHU3HPOBAaHHBIN YCEUeHHBIH TSO m TSI6
Has  mepenada | pexmm D2048S :Eg:;:mc“
PRA - frE1
IIpo3paunas HecunxpoHU3npoBaHHBIN pEXUM
nepegaya E1 - | D2048S,n =32
nx64
CrpykrypupoBaH | CHHXpOHH3HPOBAHHBIN ycedennbrit | TSO He
nepenaerces,
Has nepenava El | pexxum D2048S TS16 TorEko
- nx64 ecmm frEl >
16
CrpykrypupoBad | CHHXpOHHU3UPOBAaHHbII ycedeHHblit | TSO He | TSO nepemaercs | TSO He | TSO u TSI6
Has mepenaua El exxum D2048S nepeaaercs, Bcerpa, TS16 | nepenaercs, nepesaTes
p p TS16 TOABKO | TOIBKO ecim | TS16 BCerma
- frE1&nx64 ecmu frE1 > | frE1 > 16 nepenaercs
16 BCEraa
nx64 - nx64 CHHXpOHU3UPOBAHHBIN yCEUEHHBII
pexum D2048S, nist n <32
Hecuuxponu3upoBaHHbIil pexum
D2048S, miusan =32
[Ipumeuanus:

[MpaBuna npeobpazoBanus U kondurypuposanus npumensitores s LTU u NTU no otaensHOCTH!
3aTeHCHHBIC STYCHKH: PEIKUM ITPEOOPA30BAHUS ONPEACIACTCS IPUMCHEHUEM.

3.6 Untepdeiic TMN (Toabko aiast Moayasa LTU ¢ kopnycom Tuna Minirack)

Cers TMN (ympaBieHue ceTbl0 depe3 JIMHHIO) coequHseT IeHTp ynpasieHus (MC), y3nsl ympasnenus (AE) u
Monembl. B cropory MC cets 6asupyercst Ha coequaenun X.25 wm LAN (JIBC). Mexny AE u Monemamu gaHHas
CeTh BBINIOJHEHA B BHJE IMOCIEA0OBATEIILHON aCHHXPOHHON IIUHBI ¢ AuddepeHnnansHoil (CHMMETPUYHOM) THHEHHOMH
nepenaueii, coorsercrBytonieii crannapry TIA/EIA-485. HezaBucumasi, eciu BBINOTHEHA B BHJIE 2- WIIH 4-IIPOBOIHOTO
coeanHeHus, mHA cBs3u Mexay CMU (Momyne KOHTPOJS M YHpaBJICHHS) M MOXyJeM JHHeiHHoro okoHdanus LTU
Bceraa padoTaeT B ModyAymsiekcHoM pexume. Moxyns CMU npencrasiser coboit y3en ynpasnenus (AE) n paboraer
o MHMHE B KaudecTBe "Bemymiero" ycrpoiictBa Ha cropone EIA-485. Momyme LTU mpencraBnser coboif MomeM u
pabotaet mo muHE Kak "Beromoe" ycTpoiicTBo Ha cropone EIA-485.

3.6.1 4-npoBoanas muHa TIA/ETA-485

[To ymomyanuro aist obecrieuenust cBsizn TMN mexny Bepcusimu Trna Minirack monysneli CMU (Momyiib KOHTPOJISL U
ynpasienusi) u LTU (Moxynp JMHEHHOro OKOHYAHUS) MCHOJIB3yeTcsl 4-IpOBOIHAA Iepefada C HCIOJb30BaHUEM
Pa3IUYHBIX Map IS Iepeiaun v npuemMa.

[ITnna ¢ Takoit cucteMol TpeOyeT KPOCCHpOBKHM cHrHanoB Rx (mepemaua) m Tx (mpuem) mexnay moxymsimu CMU u
LTU.




Tx A 9 ¢

Tx B ® @ TMN
CMU MR Interface

Rx A @ ® ¢

Rx B

Tx ATxB RxARxB Tx ATxB RxARxB Tx A
LTU MR LTU MR LTU MR

Management

Center

Pucynok 3-13: 4-npoeoonoe coeounenue wunvt TMN ona ycmpoiicmeé muna Minirack.

X.25 or LAN X.25 wm JIBC
Management Center IlenTp ynpasieHus
TMN Interface WnTepdeiic TMN

3.6.2 2-npoBonnas muna TIA/EIA-485

Taxke coequnenne TMN MoxkeT OBITH YCTAHOBIJICHO 110 2-ITpOoBOAHOMY coeanHenuto EIA-485. B nanHoM ciydae He
TpeOyeTcss KpOCCUPOBKH CUTHAIIOB Mex 1ty Moxyisimu CMU u LTU.

Management
X.25 Center
or LAN
CMU MR LTUMR LTUMR
Rx ARxB TxBTxAl [IxATxB RxARxB IxA TxB Rx ARxB
® ® @

Pucynok 3-14: 2-npoeoonoe coeounenue wiunvt TMN ona ycmpoiicmeé muna Minirack.

X.25 or LAN X.25 nimm JIBC

Management Center IlenTp ynpasneHus




Taroke cymectByeT U Bepcust Moxyiisi CMU (Moxynnb KOHTPOJIS U YIIPAaBICHN) B BHIIE CheMHOM miatsl. M3-3a Toro, 9to
k mmae EIA-485 He MoxeT ObITh moakioueHo Oonee 32-x ycTpoicTs, 1 mogyns CMU moxet obciyxuts Oosee 12-tu
moayneit LTU, ycTaHOBIEHHBIX B OJIHY MOAYJbHYIO KacceTy. Pacumpenue mmHsl TMN Ha 00beMHUTENBHON IL1aTe
MOJIyJIBHOM KacCeThl B CTOPOHY BTOPOIl MOAYNBHOM KacceTsl BhIMonHsAeTca depe3 Moayiab ACU (Moxyns aBapuilHOM
CUTHAJIN3AIINN ).

Management
Center
Front -]
Connector Tx ATxB Rx ARxB
LTU CMU ACU
Backplane
Connector TxB RxARxB e Tx ATxB RxARxB| TxATxB RxARxB
EIA485 L @ L PN L Py
Backplane
Bus
Subrack 0
Front - ]
Connector Tx ATxB Rx ARxB
LTU LTU ACU
Backplane
Connector TxB RxARxB e Tx ATxB RxARxB| TxATxB RxARxB
EIA485 L @ L ¢ L @
Backplane
Bus
Subrack 1

Pucynok 3-15: 2-nposoonoe coeounenue wiunvt TMN 0na cvemnubix mooyineil, yCmanasiueéaemovlx 6 MooyibHyI0

Kaccemy.
X.25 or LAN X.25 umn JIBC
Management Center IlenTp ynpasneHus
Front Connector Pa3bem Ha nepenHell manenu
Backplane Connector PazbeM Ha 00BETMHHUTEIBEHOM TTATE
EIA-485 Backplane Bus [ITuna EIA-485 Ha 00beIMHNTEIBHOMN TIIaTE
Subrack 0/1 MonynbeHas kaccera 0/1

Orpannuenue: Cremuble Mogynn CMU, ACU u LTU noanepxuBaroT TOAbKO 2-MIPOBOJHOE COEAUHEHHE.

B ciydae ncnonb30BaHuS OHOW MOIYJIBHON KacCEThl M OTCYTCTBHS HEOOXOANMOCTH YNPABIATh KaKOH-THMOO BHEITHEH
aBapuUifHON MHIWKAIMeH, yctaHaBmuBaTh Moxylis ACU (Momyns aBapuitHOM CHTHANTM3aIMK) B MOAYJIBHYIO KACCETy HET
HeoOxoaumocTu. Ho 6e3 momynst ACU HeBo3MoxeH mpsiMoid octyn kK koHdurypuposanuto LTU yepes unTepdeiic
TEKYyIEero KOHTPOJIS (MOHHUTOPA).

3.6.3 CorsiacoBannas Harpy3ka munbl TIA/EIA-485

Jyist Toro, 4ToOBI MOAYYHUThH HAJIC)KHOE COCTUHCHNE C MUHUMAIBHBIM YPOBHEM OTpakeHui, o crangapty TIA/EIA-485
Ha 000MX KOHIIAX IIMHEI HEOOXOIUMO UMETh COTJIACOBAHHYIO Harpy3ky 120 Owm.




CornacoBaHne Harpy3Kd HIMHBI HE CTOJb BaXXHO, KOTJa Iepeada OCYIIECTBISICTCS Ha HeOombimoe paccrosaue (< 1
MeTpa) U CO CKOPOCTHIO mepenadn curaanos o 200 Koéur/c.

Ilepenaua curHamos mo mmuae TMN ocyriecTBiseTcst co ckopocThio 5 Kout/c. M3-3a 3TOT0 corjilacoBaHHe Harpy3Kd
TpeOyeTcsi TOJIbKO B TOM cily4yae, korja muHa TMN BBIHOCHTCSI C MOMOIIbIO Kabensi Ha OONbIIOE PacCTOsHUE, U
0co0EeHHO, KOr/ia Ha 000MX KOHLAX IIMHBI MIMEIOTCSl Pa3IMYHbIe YPOBHH 0a30BOr0 3a3eMyIeHUs! (pa3IMYHbIe CTONKH st
000pyToBaHuUA).

Cremusle BapuanTsl Moayiel ACU 1 CMU umeroT nepeMbluKH, MO3BOJIIOINE TOAKII0YATh IPOCTYIO COTIACOBAHHYIO
napauieNibHyto Harpy3ky 120 Om k o6enm napam rmpoBogoB muHsl TMN.

Monyns ACU: YcTaHOBKa IEPEMBIYKH Ha KOHTAKTHI J4 1 J5 MpUBENET K BKIIOUEHHUIO COTIACOBAHHOW Harpy3KH.
Moxyns CMU: VcraHoBKa nepeMbluku Ha KOHTakThl ST4 u STS npuBeeT K BKIIIOYEHUIO COTNIACOBAHHON HATPY3KU.

Ckopee m3-3a HEOOXOTUMOCTH H30€kKaTh Ype3MEpHBIX TOKOB BO3BpaTa Uepe3 3eMIII0, YeM H3-3a 3a00THI 0 KadecTBe
cUrHaia, Juis coenuHeHuss muHBL TMN ¢ pasnuyHBIME YPOBHSMH 0a30BOr0 3a3eMJICHUs Ha OOOMX KOHIAX
PEKOMEHAYETCs UCIIOJIb30BaTh KOHPHUIYPAIMIO 3a3eMJICHHS, TOKa3aHHYIO Ha pUCyHKe 3-16.

Tx A X A
CMU MR 7 LTUMR
TxB ! ! Tx B
e &

SGND . . < IsGND

Rx A Rx A
|j Zo=7:=100Q ﬁ
Z‘[ ZT

RxB| T RxB

Tx ATxB RxARxB|

Logic Ground 2

Logic Ground 1 LTUMR

Pucynok 3-16: Coznacosannan nazpyska ona npomaxceunoni wiunot TMN.

| Logic Ground 1/2 | Jlormueckast 3emst 1/2

4 Texkynmuii KOHTPOJIb PA00YUX XAPAKTEPUCTUK CUCTEMBbI

Paboune xapakTeprcTHKH Iiepeadn JJMHUM DSL MOTyT KOHTPOJIMPOBATHCS IBYMs pa3in4HbIMU criocobamu. KoHTpoib
kauyecTBa curHaia DSL 0O0bIYHO WCIONB3yeTcs BO BpeMsl IMPOLEAYP YCTAaHOBKM M OOCIY)KUBaHUSI CHUCTEMBI, a
JIMarHOCTUKAa pabo4MX IapaMeTpoB B COOTBETCTBUM C pekomeHpanued G.826 mpenHasHaueHa ajsi JOJNTOCPOYHOM
OLICHKH PaboTHI JTMHUY riepenadyn gaHHbIXx DSL. Taxke oOpartuTech K paszenam, B KOTOPBIX ONHUCHIBAIOTCS KOMaHIbI
"SQ" u "G826", B rnae "Texymuil KOHTPOJIb CUCTEMBI".

4.1 3anac Mo NoMexoycCTOHYHBOCTH

3amac Mo MOMEXOYCTOWYMBOCTH JacT MH(GOPMAIMI0O O KAYeCTBCHHOH CTOpOHE (hYHKIIMOHHPOBAHUS OIPEICICHHOTO
nuieiia u mpencraBnser cobod 3ddekTuBHOE CpencTBO OOCITYKHUBAaHHS CHUCTEMBI, ITIO3BOJISIONICE OIPEICIUTh
HECOOTBETCTBYIOIIHE OIPE/ICIICHHBIM KaYeCTBCHHBIM MTapaMeTpaM HJIH MPOCTO IIOXHE KaOeTbHBIC Maphl.

3amac 1o HOI\;[GXOYCTOI\/'I‘II/IBOCTI/I 0 nb mpW HAMYMK HOPMAJIBHOTO IIyMa MAcT OXHIACMBINH KOA(P(GUIMEHT OUTOBBIX
omnbok B 107",

4.2 JImarHocTrka pado4ux napamMeTpoB B cooTrBeTcTBuH ¢ G.826

Juarsoctrka pabounx napameTpoB G.826 obecnieunBaeT MoIy4eHe KOJMYeCTBeHHONH HH(POPMAIK 00 ONpeesIeHHOM
neiide. Jlanaas nHGOpPMAIHS MOXKET HCIIONB30BATHCS JUIS JOJITOCPOYHON OIEHKH padOTHI JIMHUM Tepeqadl JaHHBIX
DSL.



Juarnoctika G.826 Gasupyercs Ha TexHonorud CRC (muknmdeckas mpoBepka YeTHOCTH ¢ M30BITOYHOCTHIO). OTeHKa
K03 durreHTa OUTOBBIX OMUOOK B tHarHoctuky (G.826 He BXOIUT.

4.2.1 Uurepdeiic DSL

Ha cropone DSL mnst xaxzmoro kaHajla M HampaBlIeHHs T'eHepupyeTcs IecTh 0uToB mpoBepku CRC6 mns xaxxmoro
muksia DSL. [lns cooOmiennst 06 0OHapy>KeHHBIX OJOKOBBIX OIIMOKaxX B 0OpaTHOM HAIpaBIICHUH WCIIOJIB3YIOTCS OUTHI
FEBE (ommbka B MH(pOpMannoHHOM OJoKe Ha JanbHeM KoHie). Paboume xapakrepuctuku DSL mo G.826 mms
MIPOTUBOIIOIOKHOTO YCTPOICTBA BEIYMCIISIFOTCS] HA OCHOBaHMH UMeHHO 3Tix 6utoB FEBE.

WNudopmanns 06 ommbkax CRC6O mcmomb3yercss MporpaMMHBIM oOecTiedeHHeM Uil IToJcYeTa OJIOKOBBIX OIMIMOOK
cooTBeTCTBYMOIIEro kaHana DSL u 11t ero nuarHocTuku B cooTBeTcTBUU ¢ pekomenanueit ITU-T G.826.

4.2.2 Mutepoeiic E1

Slave Master
CRC4 CRC6 CRC6 CRC4
TX RX
—Ppi Test Gen. ——Pp{ Test Gen. >
E1 CRCA4/E-bit Evgiﬁi?ion @-|cresrFeBE DSL CRC6/FEBE Evglﬁiin cre4E-bit | E
«—| Gen Test —— Gen. Test [4
RX X

Pucynok 4-17: Ouenka napamempos E1 ¢ coomeemcmeuu c G.826.

Slave "Bemomoe" yCTpoicTBO
Master "Benymiee" ycTpoicTBO
TX/RX Iepenaya/llpuem
G.826 Evaluation Ouenka o G.826
CRCA4/E-bit CRC4/butr E

Gen./Test I'eneparop/IlpoBepka

Ha cropone El1 mns xaxporo cy6-ceepxumkia (SMF) renepupyercs uerbipe Ourta mpoBepku CRC4, xotopble
CpaBHHUBaIOTCA ¢ cooTBeTCTBYIoImUMHU O6utamu CRC4 cnenyromero SMF. Ecnu oM He COBNanaroT, 3Ha4eHHE CYETYNKA
ommbok CRC4 yBenmmuuBaercs. [IpoTuBononokHas CTaHIMS IMOJIy4aeT WHPOpMAHI0 00 OOHApYXEHHBIX OIIMOKax
CRC4 no Ouram E, BcraBneHHBIM B IepeAaHHble IMKIBL. B To ke camoe Bpems, Outel E, mocrymmBmme or
MIPOTUBOIOJIOXKHON CTaHIMK, MOACYMTBHIBAIOTCS M MOTYT MCIOJB30BATHCS U KOHTPOJS PabOYMX XapaKTEePUCTHK
cucremsr.lns  mHTepdetica El pacderst B cooTBercTBUH ¢ pekoMmeHmammed (G.826 BO3MOXHBI TONBKO B
CTPYKTYPHPOBaHHOM pexnme mpu BKmodeHHo# onuui CRC4.B cTpyKTypHpOBaHHOM PEXHMME C OTKIFOUCHHON OIIHei
CRC4 nerextupyroTcs ToabKo omuoku FAS (curHama MUKIOBOM CHHXPOHH3AIINN).

4.2.3 Unrepeiic ISDN PRA
Slave (NTU-PRA) Master (LTU or NTU-E1 transp.)
CRC4_T CRC4_V3 CRC6 CRC6
TX RX
—PE Test [—2) ‘éi"/— Gen.| ood Gen. [+ Test 8{; —>
Bit E- E it i
82 i BE DSL BE o2
TE Evcgllﬁagon . Channels A & B 1 Evgugtgn ET
<+—— Gen. — Test Test [€——»| Gen. «—
RX X

Pucynok 4-18: Ouenka napamempoe PRA 6 coomeemcmeuu c G.826.




Slave (NTU-PRA) "Bemomoe" ycrpoiicteo (NTU-PRA)

Master (LTU or NTU-EI transp.) "Benymee" yerpoiictBo (LTU niam NTU-E1 B npo3paunom pexxume)
TX/RX [epenaua/Tlpuem

G.826 Evaluation Onenka o G.826

CRC4/E-bit CRC4/but E

Gen./Test I'eneparop/IIpoBepka

Channels A&B Kananst A u B

Korma maTepdeiic PRA pabotaer B pexume o0pabotknm m Tekymiero koutposnssi CRC4 (ommmm 2 u 4), mns cyo-
ceepxuuiia (SMF), mpunsroro or ET (cranmmonnoe okxonyanme) u NT2/TE (oxoneuHoe oOopymoBaHue),
reHepupyercss 4deteipe Outa mpoBepkun CRC4, KoTOpble CpaBHHBAIOTCS C coOoTBeTcTByrommMmH Omramu CRC4 B
cnenytomem SMF. Ecian oHM He COBIAaioT, 3HaUYCHHE COOTBETCTBYOMmIEro cuerynka ommbok CRC4 yBenmnumBaercs
Ha enuHully. B To xe Bpems, moncuutkiBatotcs Outhl E ot ET u NT2/TE, koTopble MOTYT HCIONIB30BaThCS ISt
TEKYIIEro KOHTPOJIS pab0ouuX MapaMeTpoB CUCTEMBI.

Jns unTepdetica PRA BberunciieHuss B COOTBETCTBHM C pekoMeHanuerd G.826 BO3MOXHBI TOJIBKO, KOT/ia BBIOpaHa
obpabotka u Texymmuii koHTposs CRC4.

5 ABapmuiiHasi CHTHAJIM3 A US

5.1 CBeTroauoaHble HHAUKATOPBI

Jns MHOIUKAMK HOPMAlbHOTO COCTOSIHUSI paboTarolieil CHCTeMbl M e aBapUiHOIO COCTOSHHS HCIOJB3yeTcs JBa
CBETONMOAHBIX WHAuKatopa "Status Local" (cocTosiHMe MecTHOro ycrpoiictBa) u "Status Remote" (coctosHue
yAajgeHHoro ycrpoiicTBa). Kaxaplii CBETOAMONHBIH HHIUKATOP MOXET TOpeTh 3€JeHBIM, SHTAPHBIM WM KPAaCHBIM
OBETOM. 3Haqe1-me KaXXJ10T0 IBE€TA IPUBOJUTCSA B Ta6n1/1ue HUXKE.

Ha nBoitHoM Monmyne nmHeiHOTO okoH4YaHUs (Dual LTU) cBeTomuoHbIC HHIUKATOPE IPOHYMEPOBaHEI OT 1 10 4 1
HUMCIOT Cleayronre QyHKIUN:

Homep cBeTOAMOAHOI0 MHANKATOpPA Cucrema MecTHOe/Y 1a/1eHHOE YCTPOHCTBO
1 1 MectHoe
2 1 VY nanennoe
3 2 MectHoe
4 2 Y nanennoe

5.1.1 CBeToaMoOAHbIE HHAUKATOPHI COCTOSTHUS

CocrosiHue Nupukatop MecTHOrO HNnpankarop yaaneHHoro
YCTpOiicTBa YCTpOiicTBa
ABapust SIEKTPOIUTAHUS BolkitoueH BrixiroueH
Hencnpasaocts 06opymoBanus/c6oii B mporpamme | Muraet Brikirouen
HopwmansHas pabora (pexxum "Begymmid") 3enensrit 3enenslit
HopwmansHas pabota (pexxuM "BegomMsii") 3enenslit Brixmrouen
TexHuueckas (mecpouHas) cur"anuzauus | SIHTapHeli SHTapHBIA (BBIKIIOYEH AJIS peXnMa
(MecTHOE/y TalIeHHOE YCTPOMCTBO) "BeIoMBIN")
ABapuiiHas (cpounas) curHanuzaius | KpacHsrit KpacHblil (BBIKIIOUEH IS peKuMa
(MecTHOE/yTalIeHHOE YCTPOMCTBO) "BeIOMBIN")
KonbueBass mpoBepka (mo uwierdy) (B pexume | SHTapHBINA Kpacusrit
"Bemymuii")




5.1.2 ABapuiiHble COCTOSTHUS
5.1.2.1 CBeToauOAHBIIi HHAMKATOP MECTHOI'0 YCTPOiicTBA

CBeToIMOHBIN MHIUKATOP MECTHOT'O YCTPONCTBA MTOKA3BIBAET aBAPUIHOE COCTOSHUE B CIydae MOSBICHUS CICAYIOIINX
YCIIOBHH:

ABBapuiinag curHaimnsanus (KpacHbI):

e  (CO6oii B paboTe 000py10BaHMS WM B IPOTPAMMHOM 00eCTIedeHUH (MUTaET).
e [loTepst curHana/nuKIoBoOi cuHXpoHM3anuu Ha cropoHe DSL (LOSW).

e  VYposens 010k0BBIX omuO0Kk DSL B coorBercTBrm ¢ G.826 > 30% (BER-H).
[ ]

Tonbko Ay Monyinst auHeitHoro okoHuanuss LTU: meperpys3ka no TOKy cXeMbl JUCTAHLIMOHHOW MMOJAaYU IMUTAHUSA
(CLD).

Texunueckas CUTHAIM3ALNS (IHTapHBEIH):

e  VYpoBeHb OsiokoBbIX onmbok DSL B coorBercTBum ¢ G.826 > 15% (BER-L).

e lcmonb3yeTcs KoiblieBas MpoBepKa 1, KOJbIeBasi IPOBEpKa 2, aHAIOroBasi KOJbLeBas MPOBEPKa WM KOJbLIEBas
nposepka uepes pereneparop (LOOP1, LOOP2, ALB, LOOPREG).

e (Cpabotana cucrema aBapuitHoro otkiroueHus (ACO).

HuTepdetic El:

e [loTeps currana mwim MUKIOBON cHHXpoHM3anuu Ha ctopoHe E1 (LOS-S, LFA-S).

e [loteps BHemHero curHama TakToBo dactoTel (EXT-LOC, Tompko B peXHMe HCHOIB30BAHUS BHEIIHETO
TaKTOBOTO T€HepaTopa).

o [Ipuem curnana AIS (uuaukaius aBapuitHOro coctosiHus) Ha ctopone E1 (AIS-S).

e  Chnumkom Gonblioii ko3¢ dunmeHT 010koBbIX omibok Ha ctopone E1 (BER-S).

Wnrepdeiic PRA:
e [loreps curnana B onopaoii Touke T (LOS-S).

e [loreps mukna B omopHoii Touke T (LFA-S).

e [lpuem curnama AIS (nHmuKanus aBapuitHoro coctostns) B onopHoi Touke T (AIS-S).

e [loteps nukna B omopHoii Touke V3 (LFA-V3).

e [Ipuem curnana AIS (MHOUKanWsa aBapUHOTO COCTOSHUS) B ormopHOi Touke V3 (AIS-V3).
WnTepodeiic n x 64 Kout/c:

e [JloTeps coHampaBI€HHOW TaKTOBOII YAacTOTHl WJIKM HECOBIAJECHHE 3HAUYEHHUS TAKTOBOW YacTOTHI (PEeXUM
CHUHXPOHH3ALMK: MOPT N X 64) Ha cropoHe n X 64 Kout/c (LOC).

e Curnan DTR (curnan roToBHOCTH K IpHEMY AaHHBIX, nenb 108/2) mopra n x 64 Kout/c onpenensiercst kak "OFF".
Junst X.21 kourponsublid curaan (C) npexacrasien curaanom DTR.

e [lneiidrr 1 u 2 moryt ymnpasnarees nensmu 140 (RL - ynanennsiii nuteitd) u 141 (LL - mecTHBIN nuteid), B To
BpeMs Kak mHTepdeiic n x 64 KOur/c MoxeT Takke SBIATHCS NMPUUMHOM mosBieHus curHanmzanus LOOP1 u
LOOP2.

JleMOHCTpanysi aBapuifHOW (CPOYHOM) CHTHAIHM3AIWU UMEET HAWBBICUIMNA MPHOPUTET, IO CPABHEHHUIO C TEXHHYECKON
(HECPOYHOIT) CUTHAM3AINEH, T.€. KpacHasi CHTHANM3anus OyneT "mepeKprIBaTh" SHTapHYI0 CHTHATIH3AINIO.

5.1.2.2 CBeTOAUOAHBI HHAMKATOP YAAJE€HHOI0 YCTPOHCTBa
CBETOAMOIHBIA MHIUKATOP YJAJIEHHOTO YCTPOMHCTBa MpelCTaBisieT co00i MOBTOPUTENb CBETOJUOJHOTO MHAMKATOpa
MECTHOTO YCTpPOMCTBa, HAXOJAIICTOCS HAa yHalleHHOH "BemoMoil" craHnuu (MCKITIOYCHUS MPHUBOASTCSA B TAOJHUIE JIS

CBETOJIMOHBIX MHAMKATOPOB BhIIe). Korga ycTpoiicTBO CKOHPUIYpHUpOBaHO Kak "BegoMoe", TUCTaHIMOHHBIN TOCTYI
HEBO3MOXEH, TOITOMY CBETOANOHBIN MHIUKATOP yJAJCHHOI'O YCTPOHCTBA HE TOPHT.

5.2 Pesie apapuiiHOM CHTHAJIU3AIUA

5.2.1 Moayas auHeiiHoro okonyanusa LTU

Jis monyneit nuHeitHOTO OKOHuYaHWs LTU, ycTaHaBIMBaeMbIX B MOJIYJIBHYIO KacCETy, CYIISCTBYET I[Ba CIIOCO0a
MOJJa91 CHUTHAJU3AINH aBAPUIHOTO COCTOSHUS.



Kaxxnprit Mmoxyns nuHeliHOTO okoH4aHUS LTU MMeeT BBIXOJ CHTHAJIM3AIHAN C OTKPHITHIM KOJUIEKTOPOM, PabOTaroIInit
mo oOmelt muHmm curHamm3anun. Moayne ACU2R momaer oObennHEHHBIE aBapWitHBIE CHTHAIBI Ha OOIIME pere
aBapuiinoii (Urgent) u texandeckoit (Non-Urgent) CUTHaIN3aIUH.

CocrosiHMe cUrHaNM3anuu Takxke aHamusupyercsd moxyieM ACU48R mo BHyTpeHHEH IIMHE TEKyIIero KOHTPOJ,
KOTOpas IMO3BOJISET ompamuBaTh Bce 24 (= 12 gBoHHBIX) Monyns nuHeitHoro oxkonuanus LTU, ycTaHoBieHHBIE B
MOJyJIbHYIO KacCeTy, U MOAaBaTh CUTHAJI COCTOSHUS aBapUHHONM CUTHAJIM3AlUH Ha IBA pejie aBapuHHON U TEXHUYECKOH
CUTHAJIN3allUH, COOTBETCTBYIOIUE KaxkaoMy moxyito LTU.

ITpu HOpManbHOM nmofaue nutanud Ha MoAyidb LTU nBa BeIXOAHBIX Kackajga kaxaoro Moxyis LTU koHTponupyroTcs
COOCTBCHHBIM MHKPOKOHTpOJUIEpoM. B ciyuae aBapum momaum nurtanus Ha Monaynb LTU aBapuifHas u TeXHHYeCKast
cUrHaiIM3anuu OyayT BKmodatscst Ha Moxyine ACU (Moxyns aBapuitHOW curHanmsanmn). (Moxyns ACU renepupyer
JIOTIOJTHUTEIBHOE TMTaHUe +5 B MOCTOSHHOTO TOKa, KOTOPOE MCIOJIB3YETCsl VISl MOBBIIICHHS HANPSDKSHUSI Ha BBIXO/IE
CHUTHAM3ALUH C OTKPBITHIM KOJUIEKTOPOM MOJYJIs JInHeitHoro okonyanus LTU.)

5.2.1.1 ABapuiiHble COCTOSIHUS

ABBapuiiHas cUrHaJIM3aIus:

e [lo kpaiiHeit Mepe OJIMH U3 CBETOAUOIHBIX HHAUKATOPOB LTU roput KpacHbIM IIBETOM.

e  ABapwus dIEKTpONHTaHMs Ha IT0OoM n3 moxyneid LTU.

e  ABapus nmojauu JAOMOJHUTENILHOTO HanpsbkeHus +5 B moctosnHoro Toka ¢ Mmoayns ACU.
e HeucnpasHocTh 060X 010KOB IUTaHUs -48 B MOCTOSHHOTO TOKA.

TexHuyeckas CHTHAIU3ALIMS:

e [lo kpaiiHeil Mepe OAMH M3 CBETOAUOIAHBIX HHAUMKATOpoB LTU ropur sSHTapHbIM LBETOM, HO HU OAUH U3
CBETOAMOAHBIX UHANKATOPOB LTU HE ropuT KpacHBIM LIBETOM.

e  ABapus dIeKTponHTaHus Ha IoooM u3 moxyneid LTU.

e  Apapus [10J1au JAOMOJHUTENBFHOI0 HanpsbkeHus +5 B moctosuHOro Toka ¢ momyns ACU.

e HewucnpaBHocTs oiHOTO OloKa MUTaHus -48 B mocTossHHOTO TOKA.

5.2.2 Moayan ceteBoro okonyanusi NTU

Ha monyne cereBoro okonyanust NTU pacriosiokeHsl 1Ba pelie aBapuiiHON M TEXHUYECKON CUTHAIN3aluu; K KOHTaKTam
CUTHAIM3AIUN MOXKHO MOYYUTh JOCTYI C Pa3beMa TEKYIIEro KOHTPOJIS.

5.2.2.1 ABapuiiHble COCTOSIHUS

ABapuiiHas CUTHAJIHU3aLIH:
e [lo kpaiiHeil Mmepe OANH U3 CBETOAMOAHBIX MHANKATOPOB N'TU ropuT KpacHbIM IIBETOM.

Texunueckas CUTHAIM3AIIH:
e [lo kpaitHeil Mepe oIuMH M3 CBETOAMOAHBIX WHAMKATOPOB NTU ropuT sSHTapHBIM LIBETOM, HO HU OJUH U3
cBeToanoAHbIX HHANKATOpoB NTU He ropUT KpacHBIM LIBETOM.

[Ipumeuanue:
Ecmu BrumroueHa (yHKOUS OTKIIOYCHHS aBapuitHON curHammsanun (ACO = on/BKIIIOYEHO), pelie CHUTHAIM3ALNU
OTKJIFOUCHBI.

6 OpraHu3anusi NoAa4Yu MUTAHUS

6.1 Moay.ab uHeitHoro okonyanus LTU
6.1.1 IInTanue u 3a3eMJIeHNE

Kaxnprii ceemHBIII MOnynp nuHeHOro okoHuaHmst LTU momywaer nBoiiHoe muTanume -48 B MOCTOSHHOTO TOKa
(orHOCHTEeNnBHO 0 B mOCTOSAHHOTO TOKa CTaHIIMOHHOW OaTapen) depe3 OOBEAUHHUTENBHYIO IIaTy MOXYJIBHON KacCETHI.
[Mutanne wa Momyns LTU c xopmycom Tmma Minirack momaercst yepe3 BHyTpeHHUH Onok mutanus. Moxyms LTU
aBTOHOMHO FCHEPHPYET HAMPsDKEHHE, KOTOPOEe HEOOXOAUMO ISl €ro COOCTBEHHOTO MUTAHUS.

bazoBoe 3aszeMicHHE BCeX HaNpPsHKEHUM Ha BTOPUYHOW CTOpOHE IpeoOpa3oBaTelsl IOCTOSHHOIO TOKAa MOAYJSA
maeitHoro okonyanusi LTU npusszano k FPE (pyHKkumoHamsHOMY 3alIUTHOMY 3a3€MIICHHIO).

Kpome Toro, Ha cheMHBIC MOayNH MHeHHOTOo okoH4Yanus LTU depe3 oOBeIMHUTETHHYIO TIATY MOIYJIBHOM KacCeTh
MOJAaeTCS TOTIONIHUTEIbHOE HampspDkeHne +5 B MOCTOSHHOTO TOKa (OTHOCHTEIBFHO 3€MIIM) C MOIYJS aBapUHHOMN



curHammzain ACU. JlaHHOE HampsDKEHHE MCIONB3YETCsl TOJNBKO A NMUTAHUS CXEMbl CUTHAIM3AIMK Ha KaXIOM
moxyne LTU, maxke B cirydae HEHCIIPaBHOCTH IpeoOpa3oBaTelsl MOCTOSHHOTO TOKAa Ha MOIYJIE JIMHEHHOTO OKOHYAHUS
LTU.

B ciyuae HeucnpaBHOCTH BCTpOeHHOro Ojoka nuranus Monyns LTU oba cBeToquOAHBIX MHAMKATOpa Ha HepeqHen
MaHEJIH MTOTacHYT.

6.2 Moayab cereBoro okonyanusit NTU
6.2.1 [lutanue u 3a3emMieHune

3azemiicHre MoayJisi ceteBoro okoH4daHuss NTU OOBIYHO SBJISIETCS IUTABAOIIMM OTHOCHTEIBHO 3eMid. Eciu Momayib
NTU o6opynosan nonb3oBaTenbckuM uHTepdeiicom El win n x 64 Kout/c, sxpaH Kabens 1 3eMJIs CUTHAIa COCTUHCHBI
¢ 3emyeit NTU.

Tun mutanus Moxynss NTU BeiOMpaeTcs ¢ MOMOIIBIO TOJI3YHKOBOTO TMEPEKITIOYATEIIs, PACHOI0KEHHOTO Ha 3aJIHEH
CTOpOHE KOpITyca:

e JlucraHuuoHHas noaaya nuranus ¢ Mmoxyiisi LTU no nuaum DSL.

e  MecTHOE MMTaHKUE OT BHEITHETO aJanTepa IMePeMEHHOTO MITH TIOCTOSHHOTO TOKA.

[Tomoxenne TIEPEKITIOYATEST MOKHO U3MEHUTE Ha IIPOTHUBOIIOJIOKHOE C ITOMOIIBIO MaJICHbKOM OTBEPTKH. Hepen TEM,
KaK U3BMEHUTDH ITOJIOKECHUE TAaHHOTO IEPEKITIOIATEIIA, 00513aTeIbHO OTKJIFOYUTE OT MOAYJId pa3beM JIMHUN DSL u paspeeM
azanTtepa dJICKTPOIIUTaHuA.

Bxon HampspkeHHsl MUTaHMS 3alUIIeH OT 00paTHOM MOJSAPHOCTH, HO HE 3allHIIeH NpeaoxpaHurtesneM. Heooxonumo
YCTaHOBUTBH COOTBETCTBYIOIIMI BHEIIHUM MIPeJOXpaHUTENb. PEKOMEHIYIOTCS afanTepsl IEpeMEeHHOro TOKa OT SZ.

OcCTOpOXKHO:

Toakmoyats HampsbkeHue Oaraped 48 B MOCTOSHHOTO TOKA MPSIMO K pa3beMy aJiantepa MepeMEeHHOT0/IOCTOSHHOTO
TOKa Ha yCTPOHCTBE HHU B KOeM ciydae Hemb3s! IlepexomHble TOKA BBICOKOTO HampshDKeHWs OoT auwHHU DSL Moryt
NPUBECTH K MOBPEKICHHIO JPYroro oOOpyJOBaHUs, MOJKIIOYEHHOro K Oarapee. B TakoMm ciydae moIDKeH
UCIIOIb30BaThCs PeoOpa3oBaTelib MOCTOSIHHOTO TOKA C MPEAEIbHBIM HAPSDKEHUEM MEPeX0JHOTo nporecca 4 kB.

6.2.2 CurHaamn3anus aBapuu JIeKTPONMUTAHUS

JInst uHIuKanuyM cocTOosHUS MecTHOro uctouHuka nutanus NTU wucnonsdyeTcs cnenuanbHbid OMT ps. B cioyuae
HOpMaJEHOH paboThl OI0Ka MUTAHMS JaHHBI OWUT ycTaHAaBIMBAeTCs Ha 1, a B cirydae aBapuu nurtaHus - Ha 0.

B ciyuae aBapuum mutanus Ha monyne NTU ocraercst 1OCTaTOYHO 3HEPTUU ISl Iepeaadyn Tpex coobmeHuid "Power
Loss" (moreps mutanus) Ha moxyiab LTU. B ciaydae aBapum muranust Ha NTU o006a cBeTOAMOTHBIX HMHAWMKATOpPA
MOTacHYT.

6.3 /IlucTaHUOHHASI MO1a4Ya MUTAHUSA

CucreMa NoJAepKUBaeT JUCTAHLIMOHHYIO MOJayy NUTaHUs. Y AajJeHHbIH MoayJb ceTeBoro okoHdanuss NTU-R moxer
MOJHOCTBIO MOJy4yaTh MHUTAaHUE MO BUTOH mape mpoBoxoB jduHuu DSL ¢ moamyns nunedHoro oxonuanust LTU-R.
CucreMa JUCTaHIMOHHON MOJA4YM MUTAHUS UMEET CIeAYIOUINe XapaKTePUCTUKU:

e JlucraHIMOHHAS MTOJa4a MUTAHUS 110 nape (He "(anToMHas" IeTb TUTaHU).

JloIrycTUMOCTh H3MEHEHHUS TTOJIIPHOCTH TTOAKITIOUCHHS TTPOBOJIOB.

Hanpsoxenne nucranmuonHoro nutanus B mpegenax TS 101 524 (makcumansao 112 B mOCTOSHHOTO TOKA).
He3zaBucumMele orpaHn4uTeNN TOKA Ha KaXI0H mape (¢ MUKPOKOHTPOJIJICPHBIM YIIPABICHHEM )

Y cTOIMUNBOCTE K MUKPOIIPEPHIBAHUSIM.

ABTOMaTHYECKHIA MEepe3anyck CUCTEMBI IOCJe aBapUH MUTaHUS.

Hampsokenue aucrannronHoro nutanus 111 B mocTossHHOTO TOKa reHepupyeTcs JoKanbHO Ha KaxaoMm moayie LTU-R
OTHOCHTENBHO 3eMid. B ciywae anekrpuueckoro nepenanpspkeHus (U] > 118 B mocTossHHOro Toka) ycTpOWCTBO
HeMeUIeHHO (B mpeaenax 100 Mcek) OTKIFYaeTCs M MOXKET OBITh IIOBTOPHO BKIIFOYCHO TOJBKO ITOCIE MPEPHIBAHUS HE
MeHee ueM Ha 500 mcex momaunm mutaHus -48 B mocrosHHOTO TOKa ¢ 610Ka/0OKOB MHUTaHUS. MOIYyih JTHHEHHOTO
okorvanusa LTU crocobeH nogaBate NUTaHUE IMTOCTOSTHHOTO TOKA 70 56 + 3 MA mo xaxxnoit mape DSL.

ITogaya aucTaHIMOHHOTO NMUTaHUS B JMUHUIO DSL MOXeT ObITh OTKIIOYEHA IyTEM IEPECTaHOBKH HepeMbruek R/L,
HaxomsAmmxcst Ha 1wate Monyist B mosokeHne "OFF". B stom ciydae muTepdeiic muann DSL Oymer oTkIIIOYEeH OT
CXEMBbI MOJaYy AUCTAHIIMOHHOIO MUTaHUs W Oyzaer (yHkumonupoBaTh kKak unHTepdeiic DSL momyns NTU, to ecth
OyJleT mIaBaroIInM.



OCTOpOXHO:

[Ipn m3MeHeHWH yCIOBWH AMCTAHIWOHHOW monmaud muTaHus Monyins LTU momkeH OBITH OTKIIFOYEH OT MCTOYHUKA
nutanus. s moayns LTU, mmeromero kopryc tuna Minirack, HeoOXonuMoO cHavaia, mepei TeM Kak OTKPBITh
KOpITYyC, OTKJIFOUUTh YCTPONCTBO OT UCTOYHUKA MMUTAHUS.

Pabora q)yHKI_[I/II/I ,HI/ICTaHHPIOHHOﬁ noJa4yu InUuTaHus BO MHOI'OM 3aBHCUT OT MOIIHOCTH, HOTpe6J'I$IeMOI71 MOayJiEM NTU

(xoTopasi, B CBOIO OYepelb, B HEKOTOPOW CTENEHH 3aBHCUT OT HAlpsDKEHUS M0JaBaeMOro NHTaHHsA), a TaKkKe OT
CONPOTHUBIICHHS 1ILTeH(a (MaMeTpa MPOBOIOB U JUIMHEI KaOeJIst).

Remote Powering of 1p NTU, U0=1 11V
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Pucynoxk 6-19: 3asucumocms moka 1uHeiinoz0 numanus om conpomueienusn wiaeiga ona mooyneii NTU,
ROMPEDNAIOUUX PA3IUYHYIO MOWHOCHD.

Remote Powering of 1p NTU, Uy= 111V | ducranmmonnoe nuranue moxynst NTU, Uy=111 B
Line Feed Current (A) Tok nuHelriHoro nuTanus (A)

Current Limit = 55 mA OrparndeHne Toka = 55 MA

P=44W P=44Br

Loop Resistance (Ohm) Comnpotusienue nuietida (Om)

7 Texkyumuii KOHTPOJIb CHCTEeMbI (MOHUTOP)

7.1 O0mas nadgopmanus

Jlist Tekymiero KOHTpoJisi COOBITHH W Ul HMPOCMOTpA JOMOJHHUTENBHOM MHGOPMAIMK, OTHOCSALICHCS, HalpuMmep, K
KavyecTBy cWrHasia JmHMM DSL wmm nuarsHoctuke pabodmx rapaMeTpoB B COOTBETCTBUH ¢ pekomeHparmed G.826,
yCTpOcTBAa MOTYT OBITH IOJIKIIOYEHBI K TEPMUHATY WJIM NEPCOHATHHOMY KOMIIBIOTEPY, SMYJHUPYIOLIEMY TaKOH




tepmuHaIL. Kpome Toro, naTepdeiic TeKymero KOHTPOIIS MO3BOJSIET MOTHOCTHIO HACTPOUTH KOHPHUTYPAIIHIO CHCTEMBI H
JIOKAJIN30BaTh HEUCIIPABHOCTb.

Vcnonp3yemblii TepMHUHAT JODKEH ObITh coBMecTHM ¢ VT 100 U CKOHGUTypHUpOBaH CIICIYIONIM 00pa3oM:

e 9600 bon, acHHXPOHHBIN

e 8 0uT, 63 MPOBEPKHU YCTHOCTHU, OJAMH CTOIOBBIH OUT

e  XON/XOFF paspermicHo.

e [lIpu "Bo3BpaTe KapeTKku'" He BBOAUTCS HOBasl CTPOKaA.

7.2 Anpecauus
7.2.1 MopayJb JnHeiiHoro okonyanusa LTU

Ha o0beuHUTENBHON ITIaTe MOIYIBHOHN KacceThl uMmeercss MHOrooTBoaHas mmHa TTL (9600 Box). IIpeobpa3oBanue
ypoBHst TTL B ypoBenbr RS-232 ocymecrBnsiercs B moxyne ACU (Moxynie aBapuifHON CHTHAJIHM3aIlMK), HA KOTOPOM
HAaXOJWTCS Pa3beM TEKYIIEro KOHTPOJIS (MOAKIIOYEHHSI MOHUTOPA).

Pexomenmyercs HaunmHATh Kaxaeiid ceanc ¢ komauabl Ctrl-Q (= XON), mocie kotopoit BBoguth komanxy ECHO, na
TOT ciry4ai, ecn Moy LTU ciydaitHo octaBiens! B coctossHrn XOFF.

B mo0o0#t oTAenpHBIE MOMEHT BPEMEHH TOJBKO OOUH MOAYNb JuHeHHoro okondanus LTU B MomymnpHO# Kaccere
MOJKET OBIThH JIOTHUECKHU TOAKIIIOYCH K HHTepdeiicy Tekyiiero KouTposs (MoHuTopa). CooTBeTCTBYIOMUIN HHTEpdeiic
LTU anpecyercsi (T.e. BbIOHMpaeTCs) B 3aBHCHMOCTH OT (DU3UYECKOTO IMOJOXKCHHS MOIYJISI B MOIYJIBHOH KacceTe,
Ha4yMHasi OT KpalHero JieBoro ciora nox HomepoM 01 u g0 KpaitHero mpasoro ciota nmoa Homepom 12. Ecnu ogus u3
moxyneit LTU momnmepxuBaer BTopod WMHTEpdeic, aapecanus MOXKeT OBITh NMpOHM3BEICHA IyTeM go0aBieHUs 12 k
ajipecy IepBoro uHTEepdeiica.

Juns BeIOOpa mepBoro mHTEepdetica Ha Moxynae LTU, KOoTopelid ycTaHOBIEH B €IOT ¢ HOMepoM SN, NMpocTo BBEIUTE
"%SN" Ha TepMHHaNe, JaKe €CI Ha HEM HEeT HHKAKOTrO MpeIToKeHHs IS BBoAa anpeca. (Hampumep, mams Beibopa
moayns LTU B cmore 01 BBeamre "%O01".) [ns BeiOOpa BTOporo wuHrepdeiica (IOMOIHUTEIBHO) MO,
YCTaHOBJIEHHOTO B TOT K€ CJIOT, IpocTo BBeauTe "%(SN+12)" Ha TepmuHare.



Unit LTU|LTU|LTU [LTU |LTU |LTU|LTU|LTU |LTU|LTU |LTU|LTU|ACU|PSB

First Interface

Address 01 ({02 (03| 04| 05|06 (07 (08]09] 10|11 |12 [ACU
Subrack

Dual LTU Interface Addressing Scheme

Unit LTU(LTU|LTU|LTU (LTU |LTU|LTU|LTU|LTU|LTU|LTU|LTU[(ACU|PSB
First Interface
Address 01 (02|03 )|04|05|06 (07 |08] 0910|1112 [ACU
Second Interface
Address 13 (14 |15 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

Subrack

Multipoint LTU Interface Addressing Scheme

Unit LTU|LTU|LTU(LTU [LTU |[LTU|LTU|LTU |LTU|LTU [LTU|LTU|(ACU|PSB
First Interface
Address 01 |02 (03| 04| 05|06 |07 (08]09] 10|11 |12 [ACU
Second Interface
Address 13 |14 | 15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
Third Interface
Address 25 |26 | 27 | 28 | 29 | 30 | 31 | 32 [ 33 [ 34 | 35 | 36
Fourth Interface
Address 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48
Subrack

Pucynox 7-20: Cxema adpecayuu unmepgheiicoe mooynei auneiinozo okonuanus LTU.



Cxema adpecayuu unmepgbeticog oounapuwix mooyneti LTU

Unit YcTpoiicTBo
First Interface Address Anpec nieporo nHTepdetica
Subrack MonaynpHas Kaccera

Cxema adpecayuu unmepgbeticog 06otinvix mooyiei LTU (Dual LTU)

Unit YcTpoiicTBo

First Interface Address Anpec nieporo nHTepdetica
Second Interface Address Anpec BToporo uaTepdeiica
Subrack MonynpHas Kaccera

Cxema adpecayuu unmepgheticos mrocomoueunwix mooyneti LTU (Multipoint LTU)

Unit YcTpoiicTBo

First Interface Address Anpec nieporo uHTepdetica
Second Interface Address Anpec BToporo uaTepdeiica
Third Interface Address Anpec Tpetsero uaTepderica
Fourth Interface Address Anpec geTBepToro uHTEpdEiica
Subrack MonynbHas Kaccera

Jnst Toro, 4ToOBI MOCMOTPETh, KaKHe yCTPOICTBA, YCTAaHOBICHHBIE B KacCeTy, JOCTYIHBI, BBl MOXETE HCIIOIb30BATh
komanny "ECHO". Kaxnoe ycTaHOBIEGHHOE YCTPOMCTBO JacT OTBET Ha JaHHYI0O KOMaHAy B BHAE HOMepa
cooTtBeTcTByMoMIEro cnoTta (%oSN).

OTBeT MOXKET NOCTYynuTh B cienyomieM Buae: %01 %03 %08 %10 %11 %12 %]l5.

IIpumeudanue:
Kaxxnas xomanna goKHa 3aBeplIaTbes Ha)XKaTHeM Ha KJIAaBUILY "BO3BpaTa KapeTku'.

7.2.2 Moayas LTU ¢ kopnycom Tuna Minirack

Js momyneit LTU ¢ kopmycom tuma Minirack Homepa aapecoB uatepderica DSL MoryT OBITh YCTAaHOBICHBI BPYUYHYIO
KoMaHgamu ¢ MoHHTOpa B MeHI0O "Configuration Management (CM)" (BeiOop koHurypanuu). Ilocne BrIrOUeHUS
nutanus moxayneit LTU Minirack Ha MecTHOM MOHMTOpE MOSBISETCS TJIaBHOE MEHIO Uil MEpBOi paboTaromiei
cuctemsl DSL (xak gt NTU).

PaznnunsiM cuctemam DSL moayneii LTU moryT ObITh HE3aBUCHMO MPUCBOSHBI HOMEpa aapecoB B mpeaenax 1 - 127.

7.2.3 MoayJan ceteBoro okonyanusi NTU
s coequHeHMs TUTA "TOYKa - TOUKA" (T.€. KAXKIBIH C KOXKIBIM) aJpecarus He TpeOyeTcs.

Jus paGoTel B MHOroto4e4yHoMm pexknume ("Todka - MHOroTodka', T.6. OAMH CO MHOTHUMH) OOpaTHTeCh K
COOTBETCTBYIOLIEH IJ1aBe JaHHOTO PykoBoncTBa.




7.3 CTpyKTYypa H OpraHu3anus

CrpyKTypa ¥ OpraHu3anusi MEHIO TEKyIero KOHTpoussi (MOHMTOpa) agantupoBaHbl B cootBercTBuu ¢ ITU-T M.3400
it TMN (ynpaBJieHHUS CEThIO Yepe3 INHHUI0) M IMEET IISTh Pa3ieiioB.

Paznen Coxpaienue
Performance management Ynpasnerne paboduMH apamMeTpamMu PM
Fault and maintenance management OOciry>XKrBaHNE M yCTpaHEHNE HEHCIPaBHOCTEH FMM
Configuration Management Bri6op koHpuUrypanmmn CM
Accounting Management Ynpasnenue yueTHol nHpOpMaIen AM
Security and Remote Management VYnpasieHne 3amuTod WHPOPMALWU U yAaJeHHBIM | SM
YCTPOHCTBOM

Tak xak pazgen Accounting Management He IoJIepKUBaeTCs, TO3UIMH AM B IIaBHOM MEHIO He OyIeT.

Watson V SHDSL
E1l Monitor V1.0 Dual
Copyright (C) 2001 by Schmid Telecom AG Zuerich, Switzerland

Performance management (PM)

Fault and maintenance management (FMM)
Configuration management (CM)

Security and remote management (SM)
Exit

Next sub-system

Z 00 W NP

LTU_01> Select [1..5,N]:

Main Menu I'maBHOE MEHIO

Performance management (PM) Ynpasnenue pabo4rMH MapamMmeTpamMu

Fault and maintenance management (FMM) | OOGciyxuBaHue U yCTpaHEHHUE HEHCIPaBHOCTEH

Configuration Management (CM) Bri6op koHpurypanumn

Security and Remote Management (SM) VYnpasnenue 3amuTol HHPOPMAIMHU U YIAJICHHBIM YCTPOHCTBOM
Exit Brixon

Next sub-system Crenyromnas mocucTeMa

Select Bri6op

Jiis BEIOOpa JKETaeMOro TTOAMEHIO BBEANTE €T0 HOMEP.

[Ipumeuanus:

Komanga "Exit" (BbIXox), CTOSMIas B MEHIO IOJ HOMEpPOM 5, mocTymHa Toilbko Ha Momyne LTU. Jlns Toro, 94ToObBI
aznpecosathes K apyromy LTU, BBeante "%SN".

Komanga "Next sub-system" (crmemyromas moicucTema), CTOSIash B MEHIO 1oJ HOMepoM N, MO3BOJISIET MEPEeUTH K
cnenytromiei moacucreme. OHa JOCTyITHA TONMBKO i Tex Moayner LTU, kotopsie mMeroT 6oiiee OAHOM CHCTEMBI.

7.3.1 Meni Performance management (PM)

03:33:10 Performance management activated
type <M> to return to MAIN, or <H> for HELP information

03:33:10 Performance management ... | 03:33:10 Mento ynpasnenust pabo4uMu IapaMeTpaMH aKTHBUPOBAHO.
BBenure <M> st Bo3BpallleHHs1 B TJIaBHOE MeHIo wiau <H> s nocryma x
BCIIOMOTaTeIbHO HH()OpPMaLIUH.




BBC}II/ITC <H>wu BH YBUAUTE CIMCOK BCEX NOCTYIMHBIX KOMaHA MOAMECHIO pa6oq1/1x napaMeTpoB CUCTEMBI.

LTU 01 PM> H

G826 Display local SHDSL G.826 parameter

G826 C Display local SHDSL G.826 parameter continuously
G826 E1 Display local El1 G.826 parameter

G826 E1 C Display local El1 G.826 parameter continuously
RESETG826 Reset G.826 error performance parameter

M (AIN) Return to main menu

LTU 01 PM>

ITokazaTts mapamerp SHDSL G.826 nist MeCTHOro ycTpoicTBa

IocrostaEO MoKa3eBaTh mapamerp SHDSL G.826 s mectHOTO yeTpoiicTBa
IToxa3zaTs mapametp E1 G.826 miist MmecTHOTO yCTpoiicTBa

ITocrostaHO MOKa3kBaTh mapamerp E1 G.826 mist MecTHOTO yCTpoHcTBa
O6nynuts mapametp G.826

BepHyThCs B I1aBHOE MEHIO

7.3.1.1 Komanga G826

Komanga G826 mo3BoisieT BBIBECTH Ha 3KpaH HHPOPMAILMIO IO IUATHOCTHUKE PabOYMX MapaMeTpoOB CHUCTEMBI B
cootBetcTBUM ¢ pekomenaanueit ITU-T G.826 Ha nuHeitHoi ctopone DSL mectHOro 1 ynanenHoro ycrpoiicrsa DSL.

LTU 01 PM> G826

G.826 Error Performance CRC6 A
Errored blocks : 00000000
Errored seconds : 00000000
Severely errored seconds : 00000000
ESR [%] : 0.00
SESR [%] : 0.00
BBER [%] : 0.00
Available time : 00624483
Unavailable time : 00000024

LTU 01 PM>

OnpeneneHus:

1.

CRC6: Luximyeckas IpoBepKa YeTHOCTH ¢ M30BITOYHOCTHIO TIO3BONIACT BBIIBUTH NPUHSATHIE HA MECTHOW CTOpOHE
ymann DSL 6510ku ¢ ommOkamMu.

Errored Block (EB): Biiok, B KOTOpOM OJJH HJIH HECKOJIKO OMTOB UMEIOT OIIHOKY.

Errored Seconds (ES): Ilepriox B 0fHY CEKyHAy C OJHMM WM HECKOJBKAMH OUIHOOYHBIMHU Ojokamu. [lapamerp
SES, onucanHblii HUXeE, SBISETCS BapuaHToOM napametpa ES.

Severely Errored Second (SES): Ilepron B oHYy CeKyHIy, KOTOPBIH coaepkut >30% OI0KOB ¢ omuOKaMu.
Background Block Error (BBE): Biiok ¢ ommokoif, He siBistromuiicst yacteio SES.

Errored Second Ratio (ESR): Otnomenne ES (cexynz ¢ ommbkamn) K 001IeMy KOJIMYECTBY JTOCTYIHBIX CEKYH/I 32
(DMKCUPOBaHHBIA MHTEPBA H3MEPCHUS

Severely Errored Second Ratio (SESR): Otnomenme SES k o00meMy KOJIMYeCTBY MOCTYHHBIX CEKyHI 3a
(DMKCUPOBaHHBIA MHTEPBA H3MEPCHUS

Background Block Error Ratio (BBER): OtHorieHune 6510koB ¢ omuOkaMu K 0OIIeMy KOJHYECTBY OJIOKOB 3a
(hUKCHPOBaHHBIN HHTEPBAI U3MEPEHU, UCKITI0Uas Bce OJI0KH BO BpeMs SES u BpeMs HETOTOBHOCTH.




Omnrmm:

C: IlocrossHHOE OOHOBIICHNE TapaMeTpoB AuarHoctuku G.826.

E1: Komanna G826 E1 no3Bosnsier BbIBECTH Ha KpaH MH(OPMALMIO 110 AUATHOCTHKE pabovyuX MapaMeTpoB CUCTEMBI B
cootBercTBuH ¢ pekomennaimend ITU-T G.826 na cropone E1 2 Mout/c. JlaHHast koMaHIa AOCTYIIHA TOJIBKO, CCIIU
BKJIFOYEH CTPYKTYPUPOBAHHBII PEXKUM.

Ecnu Brimrouen pexxum CRC 4, neMOHCTpUpYIOTCS CAEAYIOINE TapaMeTphl:

LTU 01 PM> G826 E1

G.826 Error Performance CRC4 E-Bit
Errored Blocks : 00000000 00000O0OO
Errored seconds : 00000000 00000O0O0O
Severely errored seconds : 00000000 00000000
ESR [%] : 0.00 0.00
SESR [%] : 0.00 0.00
BBER [%] : 0.00 0.00
Available time : 00524129 00524129
Unavailable time : 00000024 00000024

LTU 01 PM>

Ecmu pexxum CRC 4 BBIKITIOUEH, AEMOHCTPUPYIOTCS CIEAYIOIIUE TapaMeTphL:

LTU 01 PM> G826 E1

G.826 Error Performance FAS

Errored blocks : 00000000
Errored seconds : 00000000
Severely errored seconds : 00000000
ESR [%] : 0.00
SESR [%] : 0.00
BBER [%] : 0.00
Available time : 00009841
Unavailable time : 00000024

LTU 01 PM>

OnpeneneHus:
1. CRC4: Ilukimudeckass MPOBEPKAa YETHOCTH C H30BITOYHOCTBIO, IMO3BOJISIONIAS BBISBUTH CYO-CBEPXIIMKIIBI C

omuOKaMH, MPUHATEIE Ha MecTHOH cTopone E1 2 M6wurt/c.

2. E-bit: bur mamukaumn CRC-4, o6o3Havaronmii cy0-CBEpXUMKIBI ¢ OMIMOKaMH, NpUHATBIE Ha cropoHe El1 2
Mowurt/c.

3. FAS: Ommbo4HbIi CHTHAT IIUKIOBOW CHHXPOHW3AINH, IPHHATHIA Ha cropoHe E1 2 Mourt/c. Kpurepuem ms SES
(CexyHIBI ¢ HECKOTMBKUMHE OmUOKaMn) siBisieTcs 28 ommbok FAS (B cooTBeTcTBHE ¢ pexomeHnanmei G.821).

B pexume PRA xomanna G826 E1 mo3BossieT BbIBECTH Ha IKpaH MHGOPMAIHIO 10 TUATHOCTUKE pabounx mapaMeTpoB
B cootBercTBHM ¢ pekomennanumeit ITU-T G.826 na PRA 2 Mowurt/c.



LTU_01_ PM> G826 E1

G.826 Error Performance CRC4_T E-Bit T CRC4_V3 E-Bit_V3
Errored Blocks : 00000000 00000000 00000000 000O0O0OOO
Errored seconds : 00000000 00000000 00000000 000O0OOOO
Severely errored seconds : 00000000 00000000 00000000 000000O0O
ESR [%] : 0.00 0.00 0.00 0.00
SESR [%] : 0.00 0.00 0.00 0.00
BBER [%] : 0.00 0.00 0.00 0.00
Available time : 00524129 00524129 00524107 00524107
Unavailable time : 00000024 00000024 00000046 00000046

LTU 01 PM>

OnpeneneHus:

1. CRC4 T: Huknmueckass NMpoBepKa YETHOCTH C HM3OBITOYHOCTBIO, ITO3BOJISIOMIAS BBIIBUTH CYO-CBEPXIHKIBI C
omubkamu, npuHATHE Ha cropoHe NT1 omopHoii Touku T.

2. E-bit_T: bur unaukanun CRC-4, o6o3Havarommii cy0-cBEpXIMKIbI ¢ OMKMOKamMH, NpuHsThie Ha ctopone NT2/TE
onopHoi Touku T.

3. CRC4 _V3: I[lukianueckas MpoOBEpPKa YETHOCTH C H30BITOYHOCTBHIO, MO3BOJIAIONIAS BBISBHTH CYO-CBEPXIMKIIBI C
ommuOKamu, puHsATHIe Ha ctopoHe NT1 onopHoi#i Touku V3.

4. E-bit V3: bur namukannun CRC-4, obo3Havaromuii cy0-cBEpXUMKIBI ¢ OMIMOKaMu, NMpUHATHIE Ha crtopoHe ET
OMOpPHOM TOUKH V3.

IIpumeuanue:

Komanna G826 E1 noctymnHa TONbKO B TOM Cydae, €Clii P HAcTpoiike KoH(Urypauuu BeiOpaHa omius 2 (06paboTka
CRC4) nmu onmus 4 (Texymmid KoHTporb CRC4).
7.3.1.2 Komanna RESETGS826

Komanga RESETG826 ycTaHaBiMBaeT BCe 3HAUCHHUS TUATHOCTUKU pabounx napameTpoB G.826 Ha HOJIb.

LTU 01 PM> RESETG826
04:35:30 G.826 error performance parameter reset
LTU_01_ PM>

04:35:30 G.826 error. .. 04:35:30 OOHyneHHMe 3HAYCHUM TUATHOCTHUKH pabodnMx IMapaMeTpoB B

COOTBETCTBHH ¢ pekomeHanmei G.826.

7.3.2 Men Fault and maintenance management (FMM)

04:41:20 Fault and maintenance management activated

type <M> to return to MAIN, or <H> for HELP information

04:41:20 Fault and | 04:41:20 Menro oOcimyXMBaHHS U YCTPAHEHUS] HEMCIIPABHOCTEH aKTUBHPOBAHO.
maintenance... Beenure <M> quia BO3BpallleHHs B INIaBHOe MeHI0 win <H> mqis goctyma k

BCIIOMOT'aTeJIbHOW HH(OpMAIIIH.

Beenqute < H > w BB yBHAWTE CHHCOK BCEX JMAOCTYIHBIX KOMAaHJ MOAMEHIO OOCIYXMBaHWA W YCTpPaHCHHS
HEUCIPAaBHOCTEM.




LTU 01 FMM> H

SQ

STATUS

STATUS H

ALARM

ALARM T

ACO [ON, OFF]
LOOP1 [ON, OFF]
LOOP2 [ON, OFF]
LOOPREGn [ON, OFF]
STARTAL

STOPAL

TRACETIME [1..20]
RESET

M (AIN)

LTU 01 FMM>

Turn SHDSL signal quality trace on/off
Display local system status

Display system status help information
Display local alarm status

Turn alarm trace on/off

Activate / deactivate alarm cutoff
Activate / deactivate local loopback
Activate / deactivate remote loopback
Activate / deactivate regenerator loopback
Start analog loopback
Stop analog loopback
Change trace time (1..20 seconds)
Reset system

Return to main menu

[epe3amyck cuctembl

BkiroueHne u BeIKITIOUeHNE (DYHKIMH OTCIIS)KMBaHUS KadecTBa curHana SHDSL
BriBecTH Ha 9KpaH COCTOSHHE MECTHOW CHCTEMBI

BriBecTr Ha 5KpaH BCIOMOTaTeIbHYIO HH(POPMAIHUIO IT0 COCTOSHHUIO CHCTEMBI
BriBecTr Ha 3KpaH COCTOSIHUE MECTHOM aBapuiUHON CUTHAJIM3aLUU

Bxuttouenne u BEIKIIOUeHHE (YHKIIUU OTCIIC)KUBAHUS aBaPHIHON CUTHAIN3AIIUI
Bxuttouenne/BeixintoueHre GyHKINN OTKITIOUYEHIE aBapUHHON CHTHATIM3AIUN
BkiroueHne/BBIKITIOUEHNE TPOBEPKH 10 MECTHOMY LUIEHDY
BruiroueHue/BBIKIIIOYEHHE POBEPKH 110 YAAICHHOMY Huieidy
BruroueHue/BBIKIIIOYEHHE IPOBEPKH 110 1uIeiidy yepes perenepaTop

3amyck aHaJIo0roBOH KOJIBIIEBON IPOBEPKU

OcTaHOBKa aHATIOrOBOH KOJIBLIEBON IPOBEPKU

M3menenne Bpemenu otcnexxuBanus (1 ... 20 cekyHn)

BOBBpaH.[eHI/Ie B I'N/TaBHOC MCHIO

7.3.2.1 Komanga SQ

Komanma SQ TIO3BOJICT IIOJIB30BATCIIIO BKIIOYATh U BBIKIIIOYATH CI)yHKI_lI/II-O OTCJIC’)KMBAHUA Ka4€CTBa CUTHAJIA.

LTU 01 FMM> SQ
04:53:30
04:53:30
04:54:30
04:55:30
LTU 01 FMM> SQ
04:56:30
LTU 01 FMM>

HDSL signal quality trace on

HDSL noise margin: local A: --.-
HDSL noise margin: local A:+16.0
HDSL noise margin: local A:+16.0

HDSL signal quality trace off

| Bxuttouena ¢yHKuus oTciexnBaHus KadecTsa curaana HDSL




3anac no nomexoycroitunoctd HDSL: mecTHbIll A --.-

DyHKIIUS OTCIeKUBaHUs KadecTBa curHaina HDSL BeixintoueHa

7.3.2.2 Komanga STATUS

Komanga STATUS mo3BosieT BEIBECTH HA AUCIUICH (PaKTHYECKOE COCTOSHHE CUCTEMBI:

LTU_01_ FMM> STATUS

SYNC-A: 02 OPS-A: 01 PWR-A:+14.50 GAIN-A:+00.00 ATTN-A:400.00

LTU 01 FMM>

| Local System Status | CocTosiHMe MECTHOM CUCTEMBI

OnpeneneHus:

IMapametp CocTosiHue 3HaveHue
SYNC CocrosHre ycrpoiictBa cunxponuzanuu SHDSL nuHuM A B COOTBETCTBHU
¢ ETSITS 101 524.
00 BHe pexuMa CHHXpOHM3aLUU
01 Cocrosaue 0
02 B pexxume cuHXpoHU3anUU
03 Cocrostaue 1
04 Cocrosaue 2
05 Cocrosaue 3
06 CocrosiHue 4
07 Cocrosnue 5
OPS Pexym paboTsl TpaHCHBEpa (preMOoIiepeaTInKa).
00 Pexxum oxxumanus
01 PexuM nepenaun JTaHHBIX
10 Wner npouecc KBUTUPOBaHUS YCTaHOBJICHUS CBS3U
18 Wner nporecc ooMeHa nHpopMaIeil Pu YCTAHOBICHHH CBS3H
80 MecTHasi aHAJIOroBasi KOJIbleBast HPOBEPKa
PWR n MoI1HOCTb, IepeaBaeMasi 10 Kax1oMy KaHaiy (nbm).
GAIN n Ycunenne npueMHuka (1b)
ATTN n PacuetHoe 3aryxanue aunuu (1b)

PRA (tompko jns Texymee coctosaue 1udpooit cexiuu (DS) B coorBerctBum ¢ ETS 300
pexxuma PRA) 233, cexuuss 9.4 (AEMOHCTPUPYIOTCSI TOJBKO TE€ COCTOSIHUS, KOTOpbIe
B03MOXHHI B pesknme NT1&LT).

00 Otka3z NTU

01 Otka3 NTU u FV3/FC5

02 Otka3 NTU u FC4

03 Otka3 NTU, FC4 u FV3/FC5

04 Otka3 NTU u AIS

05 Orka3z NTU, AIS u FC4

06 HopmanbHoe QyHKIMOHUpOBaHHE




07 FC4

08 FV3/FC5

09 FV3/FC5 u FC4

10 Komnbuesas nposepka 1

11 Konbnesas nposepka 1 u FC4

12 Konbuesas nposepka 2

13 Konbuesas nposepka 2 u FC4

14 Konbuesas nposepka 1 u orkaz NTU

15 Konbuesas nposepka 1, otkaz NTU u FC4
16 Konbuesas nposepka 2 u otka3z NTU

17 Konbuesas nposepka 2, otkaz NTU u FC4
18 AIS

19 AIS u FC4

7.3.2.3 Komanga ALARM

Komanga ALARM mo3BoJisieT BEIBECTH Ha AUCIUICH (haKTHUSCKOE COCTOSHUE aBAPUUHONW CUTHATU3AIHH:

LTU_01 FMM> ALARM

LOS-S:off AIS-S:0ff LOOPl:off ACO:off EXT-LOC:off
LFA-S:off BER-S:0ff LOOP2:0ff ALB:off LOOPREG:off
LOSW-A:0ff BER-A:0ff SEG-A:0ff CLD-A:o0ff

LTU 01 FMM>

Local Alarm Status CocTtosiHME MECTHOH aBapuilHON CUTHAIM3alUU
On/off BKI1104€HO/BBIKIIIOYEHO
Onuumn:

T: BxiroueHne 1 BRIKIIOUCHUC (i)yHKI_II/II/I OTCICKHUBAHUA COCTOSAHUA aBaprIHOfI CUTHaJIM3allu CUCTCMBEIL.

OnpeneneHus:

LOS-S: Iloteps curnana Ha mons3oBareibckoit cropone (E1).

LFA-S: TTotepst IMKIOBOM CHHXPOHU3AIIMK Ha MOJIb30BaTeNbekoi ctopone (E1).

AIS-S: Ha nons3oBarenbckoii ctopone (E1) oOHapyxeH curnan AIS (curHan nHIMKanuy aBapuUitHOTO COCTOSIHUS).

BER-S: Ouenb Bbicokuii KOAQQUIIMEHT OJIOKOBBIX OIIMOOK Ha IOJIb30BATEILCKOM CTOPOHE.
Ecmu Brirouena ¢ynakims CRC4: BER-S = on, ecnu konmmyectBo omm6ok CRC4 B cekynay npesimraet 805.
Ecmn ¢ynkmus CRC4 peiwmrodeHa: BER-S = on, ecnmm xommdectBo ommbox FAS (curHam mmkiioBoi
CHHXPOHH3ALIMH) B CEKyH/Y MpeBbIIIaeT 28.

EXT-LOC: IToteps curHana BHEIIHEH CHHXPOHU3AIIH.

LFA-V3: [loteps UMKIOBOH CHHXPOHU3AIMU B OMTOpHOH Touke V3 (pexum PRA).

AIS-V3: Curnan uHIUKAIIUH aBapUHHOTO COCTOSIHUS B ONOpHOi Touke V3 (pexkum PRA).

LOSW-A: [loteps cuaxponm3anuu (HencnpaBHocts LOSW) Ha kaHane A.

LOSW-B: Ilotepst cunxponuszanuu (HeuctpaBHocT LOSW) Ha kaHane B.

BER-A: Koadduuuent 6i1okoBbix ommmbok SHDSL B coorBercTBru ¢ G.826 > 30% Ha kaHaue A.

BER-B: Koa¢ppuuunenr 610koBbix omnbok SHDSL B coorBercTBrM ¢ G.826 > 30% Ha kanaie B.

LOOP1: Ucmnons3yercs xonplesas npoBepka | SHDSL (cmotpute cexmmio 0).

LOOP2: Ucnons3yercs konbleBas nposepka 2 SHDSL.

ACO: OTkiroueHre aBapuiHON CUTHATU3AIIH.

ALB: AnanoroBast KOIbIeBast IPOBEPKA.

SEG-A: MHaukanys aBapuitHON CUTHATM3AIMK HEUCIIPAaBHOCTH CETMEHTA, €CITH KaHAII A MMeeT pereHepaTophl.

SEG-B: Nuaukanus apapuiiHOW CUTHAIN3AIMNA HEUCTIPABHOCTH CETMEHTA, €CIM KaHa!l B nMeeT pereHepaTopsl.




LOOPREG: BxirodueHa kobIieBast IpoBepKa depe3 pereHeparop.
CLD-A: O6Hapy:XeHHe OrpaHHYCHHS TOKa Ha KaHaie A.
CLD-B: O6Hapy>xeHHe orpaHuueHHs TOKa Ha KaHaie B.

7.3.2.4 Komanna ACO

Komanna ACO (oTkiroueHne aBapuilHOW CHTHAJIM3allMK) ITO3BOJISIET BKIIIOYaTh M BBHIKIIOYATh pejie aBapuiHOMN
curHammzanuu. Korma ¢ynkmms ACO BkiroueHa, BCsSl aBapWifHas CHTHAIM3AIMs OTKIIOYEHA, W pelie aBapHHHON
CHUTHaJIM3aluK He paboTtaroT. CBETOIMOAHBIN HHANKATOP aBapUHHON CHUTHAIN3AIMHA MECTHOTO YCTPOMCTBA BKITFOUAETCS
IIPY TeXHUYECKOH (HECPOYHOI) CHTHAIN3AIINH.

LTU 01 FMM> ACO ON

11:03:10 alarm cutoff activated
LTU 01 FMM> ACO OFF

11:11:70 alarm cutoff deactivated

Alarm cutoff activated OYHKINS OTKIIOYSHIS aBapUHHON CHTHAU3AINH BKITIOYCHA

Alarm cutoff deactivated OYHKIHUS OTKIIOYEHSI aBapUHHON CUTHAIM3AIINH BEIKITIOUCHA

7.3.2.5 Komanaga LOOP1
Komanga LOOP1 no3BossieT 3amyCTHTD KOJBIEBYIO IPOBEPKY MECTHOTO YCTPOMCTBA.

LTU_ 01 FMM> LOOP1 ON
01:10:50 Loop 1 activated
LTU 01 FMM>

| Loop 1 activated | BxutoueHa kosblieBast nposepka 1

7.3.2.6 Komanga LOOP2

Komanna LOOP2 mo3BosisieT 3amyCTUTh KOJIBIIEBYIO MIPOBEPKY Uepe3 YAAIEHHOE YCTPOUCTRO.

LTU_ 01 FMM> LOOP2 ON
01:10:50 Loop 2 activated at remote station
LTU 01 FMM>

Loop 2 activated... | Brmiouena konblieBas mpoBepka 2 Ha yIaJeHHON CTAHIHH

ITpumeuanue:
IIpoBeneHue KONbLEBON MPOBEPKH Yepe3 YAAIEHHOE YCTPOHUCTBO BO3MOXKHO TOJIBKO € "BEIyLIEro" yCTpOHUCTBa.

7.3.2.7 Komanga STARTAL

Komanga STARTAL mo3BosIsieT 3aIyCTHTh aHAJIOTOBYIO KOJIBIIEBYIO TIPOBEPKY.

LTU 01 FMM> STARTAL
01:04:00 analog loopback started
LTU 01 FMM>



| Analog loopback started | 3anyleHa aHaJIoroBast KOJIbLieBasi MPOBepKa

[pumeyanus:

Jlns mpoBeneHNs aHAIOTOBOW KOJIBIEBOW MPOBEPKH CHCTEMHOE YCTPOWCTBO NOJDKHO OBITH CKOH(HUTYPHPOBAHO Kak
"Bemymiee".

Ilepen BKiIIOUEHHEM aHAIOTOBON KOJIBIIEBOW IpoBepku oTcoeauHuTe JuHMI0O DSL. Ecnm anamoroBas KoublieBast
MpOBEpPKa 3allyCKaeTcs, KOrjaa yAaJdCHHAs CTaHIHs MOIKIYeHa K JuHuu DSL, curHam ygajieHHON craHIMU Oyaer
BJIMSITh HA CUTHAJI KOJIBLIEBOI MTPOBEPKH, IPHUBO/S K ITOSBICHHUIO OUTOBBIX OLIMOOK Ha cTopoHe E1.

st Bo3BpaleHns: K HOPMaJIbHOM paboTe mepes3amycTHUTe CUCTEMY, JIMOO BKJIIOYMB IHTAaHWE WM BBEIS KOMaHIY
RESET, nmu6o ncrnons3ys komanny STOPAL.

7.3.2.8 Komanga STOPAL

Komanga STOPAL mo3BosieT 0CTaHOBUTH aHAJIOTOBYIO KOJIBIIEBYIO MTPOBEPKY.

LTU_ 01 FMM> STOPAL
02:04:00 analog loopback stopped
LTU 01 FMM>

| Analog loopback stopped | AHanorosas KoJbIIeBas IPOBEpKa OCTAHOBJICHA

7.3.2.9 Komanna TRACETIME

Komanga TRACETIME mno3BossieT mop30BaTeNio M3MEHUTh BpeMsi OOHOBIICHHS SKpaHa OTCIeKUBaHUA (B mpenenax 1
- 20 cexyHn).

LTU_01_FMM> TRACETIME 3
04:10:30 trace time changed to 03 sec
LTU_01_FMM> TRACETIME 1

04:20:10 trace time changed to 01 sec
LTU_01_FMM>

| Trace time changed to 03/01 sec | Bpewmst orcnexxnBanus n3mMeHeHo Ha 03/01 cekyHupl

7.3.2.10 Komanna RESET

BBog xomannsl RESET no3BomsieT nepe3anyCcTUTh CUCTEMHOE YCTPOICTBO.

LTU_01 FMM> RESET
05:06:10 system reset

| System reset | Ilepe3anyck cuCTEMbI

[Tpumeuanue: Ha gBoitHoM Moxyne nuHeitHOTo okoHuanus (Dual LTU) 6yayT nepesarmymieHs! 00e CHCTEMBL.

7.3.3 Meno Configuration Management CM



02:26:00 Configuration management activated
Type <M> to return to MAIN, or <H> for HELP information

02:26:00 Configuration | 02:26:00 MeHto BbiOOpa KOH(UTypaLMK aKTHBUPOBAHO.
management... Beenure <M> nmis BO3BpaulleHWs B INIaBHOe MeHI0 wiaum <H> mns pgocryma k
BCIIOMOTaTeIbHOM HH(OpMALIUH.

BBeJII/ITe <H>wuBH YBUAUTE CIMCOK BCCX NOCTYIHBIX KOMaHA IMOAMECHIO BLIGOpa KOH(I)I/IpraHI/II/I.

LTU 01 CM> H

CONFIG Display local configuration

G704 [ON, OFF] Set framed mode / transparent mode
CRC4 [ON, OFF] Set CRC4 mode on/off

EBIT [ON, OFF] Set automatic E-Bit insertion on/off
AISGEN [OAN, OFF] Set AIS generation on/off

AISDET [ON,OFF] Set AIS detection on/off

EXTCLK [ON, OFF] Set external clock mode on/off

MP [0..3] Set E1 time slot mapping mode

MASTER [ON,OFF] Set SHDSIL master mode / slave mode
POWER [ON, OFF] Set remote powering on/off

RESTART [ON, OFF] Set autorestart on/off

LINERATE n 1 a Select line rate (n=[3..36],1i=[0,1],a=[0,1])
MODE [1,2] Set SHDSL operating mode

DEFAULT [0..2] Set default configuration

M (AIN) Return to main menu

LTU 01 CM>

BriBecTr Ha 5KpaH KOH(PUIypalyio MECTHOTO yCTPOHCTBA
YcTaHOBKA CTPYKTYPHUPOBAHHOTO PEXHMMa / IPO3PAvHOTO pexUMa
Bxumtouenne/Brikimodenne pesxkuma CRC4
BkiroueHne/BBIKITIOUCHHE aBTOMATHIECKOM BCTaBKy 6uta E
BxuttoueHre/BEIKITIOUCHNE TeHepUpOBaHus curHamna AlS
BkiroueHune/BoikimoueHue oOHapyxeHus curnana AlS
BkiroueHne/BBIKITIOUEHNE PEXKMMA HCIIOIB30BaHUS BHEITHET'O TAKTOBOT'O T'eHepaTropa
YcraHoBKa pexuMa 1npeodpa3oBaHusi BpeMEHHBIX HHTepBaioB El
VYcranoBka pexxuma SHDSL "Benymmii" / "BeroMbrii"
BximioueHue/BBIKIIIOUCHNE TUCTAaHIIMOHHOTO MTUTAHHS
BxutioueHne/BBIKIIIOUCHE aBTOMaTHYECKOTO Tepe3amycKa

Br16op nuHEHHOH CKOPOCTH TIepeaadn JaHHBIX

YcranoButh pexxum padborst SHDSL

YCcTaHOBUTH KOH(QUTYPALIUIO IT0 YMOTIAHHIO

BepHyThCsl B I1aBHOE MEHIO

IIpumeyanus:

Komanga MASTER otHOcuTcs Tonmpko k ycrpoifictBy LTU-L (mepembruka, HaxonsIiascs Ha IJjiate, B MOJOXECHUU
"RPWR OFF").

Komanna POWER otHocutcs tonmbko k ycrpoiictBy LTU-R (mepembruka, Haxopsimasicss Ha IUiate, B IOJOKCHHU
"RPWR ON").

Komanma UIF (Beibop mome3oBaTenbckoro wHTepdeiica): TO3BOISIET BBIOMpPATh TOJIBKO 0O0OPYIOBaHHBIC
MIOJTb30BATENIECKIE HHTEP(EHCHI.

Jns meMoHCTpamuu TEeKYyIIero peknMa IpeoOpa3oBaHHS BpeMEHHBIX HWHTepBanoB El BBemmte xomanmy MP 6e3
napameTpa.




7.3.3.1 Komanna CONFIG

Komanna CONFIG no3BoJisieT BEIBECTH Ha JUCILIEH KOH(DUTYpaLIUIO YCTPOICTBA.

LTU 01 _CM> CONFIG

Local Configuration Id 2 Mbit/s G.703
2 Mbit/s

Framing : ITU-T G.704

CRC4 : On

E-Bit Insertion : On

AIS Generation : On

AIS Detection : On

External Clock : Disabled

Data Rate : 31 x 64 = 01984 kbit/s
SHDSL

Master/Slave : Master

Autorestart :  Enabled

Payload Rate : 02048 kbit/s

Operating Mode : 1 Pair

Line Rate : 02056 kbit/s

Remote Powering : Off

Regenerators --

LTU 01 CM>

Konguryparmst MeCTHOTO yCTpOHCTBa

2 Mbwur/c

HuxnoBas cunxponmszauus: ITU-T G.704

CRC4: Bxitoueno

Bcraska 6uta E: Brirodeno

I'enepupoBanme curnana AlS: Bxirtoueno
O6napy>xenue curnana AlS: Britoueno

BHemHuit TakToBHIM reHepaTop: OTKIIOUEHO
Ckopoctb nepenauu nanueix: 31 x 64 = 01984 Kout/c

SHDSL

"Benymuii"/"Bemombrii": "Bexymmit"
ABTOMaTudeckuil nepesamnyck: Jlonyckaercs
ITomesHas ckopocTh nepenadu naHabx: 02048 Kout/c
Pexwm paboTsr: 1-mapHBIii

Jluneitnas ckopoctb: 02056 Kour/c

JlucTaHmmoHHOE TTUTaHue: BeIKiIroueHo
Pereneparopsl: --

[Ipumeuanus:
[Mocne kaxmoro M3MeHeHHs KOH(PUTypaIK Ha TUCIUICH aBTOMATHYCCKH BHIBOUTCS HOBas KOH(PHUTYpAIIHS.

Onuus AMCTaHIMOHHOM 110/1a4n IIUTaHUs M KOHQUTYpalHs pereHepaTopoB OyeT BEIBOAUTHCS Ha JUCIUICH TOJIBKO JUIS
ycrpoiictea LTU-R.

7.3.3.2 Komanas! BbIOOpa KoHGUTypanuun

Wntepoeiic E1

G704: BeiOop cTpyKTypHPOBAHHOTO PEXKUMA/TIPO3PAYHOTO PEXKUMA.

CRC4: BriroueHune u BhIKIIOUeHHE pexima npoepku CRCA4.

EBIT: BrutoueHue 1 BHIKIIIOUYeHHE (QYHKIIMM aBTOMaTHYeCKOW BCTaBKH OMTOB E.




AISGEN: BximoueHne u BEIKIIIOUCHHE (DYHKIINN TeHEPHUPOBAHNS CHUTHANIA HHANKAIINY aBapUHOTO cocTosHIS AlS.
AISDET: BxitodueHue 1 BHIKIIOUCHNE (PYHKIIUH IETEKTUPOBAHIS CUTHAIA WHAWKAIINH aBapuiiHOTO cocTosHus AlS.
EXTCLK: BritoueHue 1 BBIKIIOUEHHE PEKIUMa UCIIOJIb30BAHUS BHEIITHETO TAKTOBOT'O TeHEpaTopa.
MP: YcranoBka pexunmMa npeoOpa3oBaHUs BpeMEHHbIX HHTepBajioB El:

0: TSO ue nepenaercst, TS16 nepenaercs Toabko, eciu frE1 > 16.

1: TSO nepenaercs Bcerna, TS16 nmepenaercs Tossko, ecu frE1 > 16.

2: TSO ne nepenaercs, TS16 nepenaetcs Beeraa.

3: TSO u TS16 nepenaroTcs Bceraa.

Toneko mist Multiservice:

ON: Bxmrouenue nopra El

OFF: Beixmouenne nopta El
UIF: Bri6op Tuna nons3oBarenbekoro uaTepgdeiica E1 nmm PRA.

Wnrepdeiic PRA

PRA: Bribop ¢pyHkumoHanbHbIx ocodeHHocteit mojema ISDN PRA.
OFF:®ynkius PRA oTkmouena (mpo3padHas neperada JaHHBIX ).
NTILT: NT1 u LT.
LT: Tonsko LT.
NTI1: Tonsxo NT1.

CRC4: Hacrpoiika ¢pynkim CRC4 (onmmst aOOHEHTCKOTO JTOCTyIa)

1: Iludposas muaust nepenadn 6e3 oopadorkn CRC4.

2: ITudposas muuust nepenadu ¢ oopadorkoit CRC4.

3: Ommust 3 HeOCTYITHA.

4: IlucppoBas muHUS Iepegadu ¢ TeKymum KoaTpoiem CRC4.

JanHas koH(Urypaiys MO3BOJSIET BbIOpaTh OMIMIO aboHEHTCKoro noctyna Bced mudposoi cexiuu (NT1 u LT)
Tonbko eciu BbiOpaH pexuM PRA NT1&LT. Ecniu ¢ynkimun NT1 u LT 3amymiensl Ha pa3HbIX MOJleMax, HacTpOWKa
CRC4 00oux MOZIEMOB OIpeAEIsIeT OMNIHUIO 0CTyNa (CMOTPUTE OMUCcaHKe oniuid KoHpurypamuu PRA).
CRC4SA6: Brumtouenue u BbIKIIOueHHne QyHKIMM reHepupoBanus ussenenus: oo ommbke CRC4 Ha ET (mpumenumo
TOJIBKO 110 oTHOIIEHUIo kK NT1)
MP: JlemoHcTpanust pexumMa npeodpa3oBaHus BpeMEHHBIX nHTepBaios El:
UIF: Bei6op tuma nons3oBatensckoro uurepgeiica E1 wm PRA.
HuTepdetic DSL
POWER: Bkitouenue u BhIKIIIOYeHHE (DYHKIUU TUCTAHIIMOHHON TIOAAYH MUTAHMUS.
MASTER: Brei6op pexmma "Bexymiero"/"seqomoro” mst DSL.
RESTART: [1o3BomsieT BKIFOUNTE U BBIKIIOYUTH (DYHKIIHIO aBTOMAaTHYECKOTO TIepe3amycKa.
LINERATE: Bri6op JinHelHOIt ckopocTH
LINERATEnia
I'ne n o0o3HauaeT KOJIMYECTBO BPEMEHHBIX MHTepBasioB DSL, koTOpble NODKHBI OBITH TepenaHsl, U 1 = 1
0003HauaeT OUTHI Z, aBTOMAaTHUECKH UCITOIb3YEeMbIe ISl yBEIMYEHUsI YacTOTHOW nosockl kaHaina EOC ¢ 3,2
Kowut/c no 8 Kout/c, a a =1 o603HauaeT acummeTpuuaHyro padory PSD.
IMpumeuanne: i=0wmm 1;3 <n <36
MODE: Bri6op pexuma padotsr DSL
MODE 1: Pa6ora mo 1-if mape
MODE 2: Pa6ora mo 2-m mapam
MODE 4: Pa6ora no 4-m napam

7.3.3.3 Komanga MP
Komanna MP no3BosisieT ycTaHOBUTB M BBIBECTH Ha TUCILICH PEKUM NPeoOpa3oBaHus BpeMEHHBIX UHTepBasioB E1.
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E1 Time Slot Map [Tpeobpa3oBanne BpeMeHHbBIX HHTepBaJioB El

Mode: 1 Pexum: 1

Onpenenenust:
MapkupoBKa BpeMEHHBIX HHTEPBAJIOB!

Tx (mepenaya):
0: BpemenHoii naTepBai He mpeodpasyercs B DSL
1: BpemenHoii unTepBai npeobpasyercs B DSL
N: Bpemennoii untepBai npeodpasyercs B DSL u conepxut nansusie nx64 (mpunoxenne nx64 - E1)
-: ITopt E1 BBIKITIOUEH (TOJBKO I MYJIBTHCEPBUCHOTO PEXUMA)
Rx (mpuem):
0: BpemeHHoOl MHTEpBaJ 3ar0jHEeH BceMu eanHuIamu (kpome TSO)
1: BpemenHnoili naTepBai npeobpasyercs u3 DSL
N: Bpemennoit untepsain npeodpasyercs u3 DSL n conepxut nannsie nx64 (npuioxenune nx64 - E1)
-: JIuans DSL oTcoennaeHa nim
-: [lopt E1 BEIKITIOUEH (TOJIBKO ISt MYJIBTHCEPBHCHOTO PEKIMA)
IIpumevanns:
Jis Toro, 9TOOBI IPOCTO ITOCMOTPETh TEKYIINI pekuM MpeoOpa3oBaHus BpeMEHHBIX HHTEPBAJIOB, BBeANTE KoMaHay MP Ge3
napametpa.llpeobpazoBanne Tx ompenensercs KoHpUTypanneil MECTHOTO YCTPOHCTBa, a mpeodpa3oBaHue Rx ompenemnsercs
peXUMOM TMpeoOpa3oBaHusl, CKOH(OUIYPUPOBaHHBIM Ha ynaJlleHHOHW cropoHe. CylecTBYeT BO3MOXKHOCTh HCIIOJIb30BAHUS
Pa3UuYHBIX PEKUMOB MNpeoOpa30BaHMs BPEMEHHBIX HHTEPBAJIOB B KaXKAOM HampaBlieHMH mepenaun. OIHAKO, €ciu
npeobpaszoBanus Tx u RX He paBHbI, Ha AKCILIEE TOSBUTCS COOOLIEHHE C MTPEAYIPEKACHHEM.
IIpumepst:
1. JIuneiiHast CKOPOCTb Iepeayn JaHHbIX 3, 1 mapa, pexxuM npeodpazoBanus BpeMeHHbIX nHTEepBajioB 0 (frE1 - frE1).

E1 Time Slot Map [TpeoOpa3oBanue BpeMeHHbIX HHTepBaJioB El

Mode: 0 Pexum: 0

2. JluneitHas cKOpoCTh Nepenayuu JaHHbIX 3, 1 mapa, pesxuM npeodpasoBanus BpeMeHHbIX nHTepBaiioB 1 (frEl - frE1).

El Time Slot Map [Tpeobpa3oBanue BpeMeHHBIX HHTEpBajioB E1

Mode: 1 Pexum: 1

3. JluneiiHas CKOPOCTH Mepeaadul JaHHBIX 3, | mapa, pesxxuM npeodpa3zoanus BpeMeHHBIX uHTepBanoB 2 (frEl - frE1).

Tx 011 0000O0O0OO0OO0OOOOO1IO0OO0OOO0OOOOOOOOO0OO0OO
Rx 011 000O0O0OO0OO0COO0OOO0OO0O1O0OO0OO0OO0OOOOOOOOO0OO0OO
E1 Time Slot Map [Ipeobpa3oBanne BpeMeHHBIX HHTEPBaAIOB El

Mode: 2 Pexum: 2




4. JluneiiHas CKOPOCTH Iepeladn AaHHBIX 3, 1 mapa, pexkum npeoOpa3oBaHus BpeMeHHBIX MHTepBaioB 3 (frEI -
frE1).

E1 Time Slot Map [Tpeobpa3oBanue BpeMeHHBIX HHTEpBajoB E1

Mode: 3 Pexum: 3

5. JluneliHas CKOpPOCTH Iepenadd JaHHBIX 3, |1 mapa, pexxuM mpeobpa3oBaHus BpeMeHHbBIX nHTepBaioB X (frE1 -
nx64).
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E1 Time Slot Map [TpeoOpa3oBanue BpeMeHHBIX HHTEpBaIOB E1

Mode: x Pexum: x




7.3.3.4 Komanna DEFAULT
Komanna DEFAULT mo3BosnsieT BBIOpaTh KOH(pUTYpaluio no ymordadutoo. CyIIecTBYIOT TPH BapHaHTa HACTPOEK IO
YMOJTYaHUIO:

LTU_01_CM> DEFAULT O

Local Configuration Id 2 Mbit/s G.703
2 Mbit/s

Framing Transparent

CRC4 --

E-Bit Insertion --

AIS Generation On

AIS Detection On

External Clock --

Data Rate 32 x 64 = 02048 kbit/s
SHDSL

Master/Slave Master

Autorestart Enabled

Payload Rate 02048 kbit/s

Operating Mode 1 Pair

Line Rate 02056 kbit/s

Remote Powering Off

Regenerators --
LTU 01 CM>
LTU_01_CM> DEFAULT 1
Local Configuration Id 2 Mbit/s G.703
2 Mbit/s

Framing ITU-T G.704

CRC4 On

E-Bit Insertion On

AIS Generation On

AIS Detection On

External Clock Disabled

Data Rate 31 x 64 = 01984 kbit/s
SHDSL

Master/Slave Master

Autorestart Enabled

Payload Rate 02048 kbit/s

Operating Mode 1 Pair

Line Rate 02056 kbit/s

Remote Powering Off

Regenerators

LTU 01 CM>



Kondurypanus mecTHOro ycTpoicTBa

2 Mbwur/c

[MuknoBas cunxponuzamyst: [Ipo3paunas nepegada
CRC4: --

Bcraska 6ura E: --

I'enepupoBanue curnana AlS: Bxitoueno
Oo6Hnapyxerue curaana AlS: BriroueHo

BHemnuii TakTOBBIN TeHEepaTop: --

CKkopocTb nepenadu qaHHbX: 32 x 64 = 02048 Kout/c

SHDSL

"Benyuuii"/"Bemombrii": "Benymmit"
ABTtomarudeckuii nepesamyck: JJomyckaercs
[Monesnast ckopocTh nepenayn qanubix: 02048 Kowut/c
Pexxum paboThl: 1-napHblit

Jluneiinas ckopoctb: 02056 Kour/c

JucraniyionHoe nutanue: BeixioyeHo
Pereneparopsr: --

LTU 01 CM> DEFAULT 2

Payload Rate
Operating Mode

02048 kbit/s
1 Pair

Local Configuration Id 2 Mbit/s G.703
2 Mbit/s

Framing : Transparent

CRC4 : --

E-Bit Insertion : --

AIS Generation : On

AIS Detection : Off

External Clock : --

Data Rate 32 x 64 = 02048 kbit/s
SHDSL

Master/Slave Master

Autorestart Enabled

Line Rate 02056 kbit/s
Remote Powering : Off
Regenerators : --

LTU 01 CM>

Kondurypanus mectHoro ycTpoiictsa

2 Mbwur/c

Huknosas cuaxpormzanus: ITU-T G.704

CRC4: BritoueHo

Bcraska 6uta E: Briroueno

I'enepupoBanme curnana AlS: Bxirtoueno
Ob6napyxenue curaaia AIS: Bxmogeno

BHemHuit TakToBHI reHepaTop: OTKIIOUEHO
CkopocTtb nepenauu nanueix: 31 x 64 = 01984 Kout/c

SHDSL

"Benymmii"/"Bemombrii": "Benymmit"
Apromaruueckuil nepesamyck: JJomyckaercs
ITome3nas ckopocTh nepenadu naHHbx: 02048 Kout/c
Pexwm paboTsr: 1-mapHeIi

Jlunetinas ckopocts: 02056 Kout/c

JlucTaHIMOHHOE TTUTaHue: BhIKIIIoueHO
Pereneparopsr: --

Kondurypanus MmecTHOro ycTpoicTBa

2 Mo6ur/c

IMuknoBas cunxponuzamyst: [Ipo3paunas nepegada
CRC4: --

Bcraka 6ura E: --

I'enepupoBanue curnana AlS: Bxitoueno
Oo6Hnapyxerue curaana AIS: BrikmrodeHo

BHemHuii TakTOBBIN TeHEpaToOp: --

CKkopocTb niepenadu qaHebxX: 32 x 64 = 02048 Kowut/c




SHDSL

"Bemymmii"/"Benomerii": "Bemxymmit"
ABTtomarudeckuii mepesamyck: JJomyckaercs
[Tonesnast ckopocTh nepenaun qanHbx: 02048 Kout/c
Pexwm paboTsr: 1-mapHBIi

Jluneitnas ckopoctb: 02056 Kour/c

JucTraHlIMOHHOE NUTaHue: BrikimoueHo
Pereneparopsl: --

Hacrpoiikn mo yMosiuaHHIO, BBIOpaHHBIE M3TOTOBUTEEM IPH MPOU3BOJCTBE, MOXHO 3arpy3HUTh, HCHONB3Ysl KOMaHIY
DEFAULT2. Bee momynu nuneitHoro (LTU) u cereBoro (NTU) oxonuanus cucrembl DSL mOCTaBIISIFOTCS IMEHHO C
atoit koudurypanumeit (LTU kak "Bexymee" ycrpoiictBo, a NTU kak "Begomoe" yCTpoiCTBO).

[Ipumeuanue:

Komanga DEFAULT He oka3piBaeT HMKAKOTO BIMSHHUS HAa HACTPOHKM pexknMa "Benymmid"/"Bemomblil" W (YHKIUH
JVCTaHIIMOHHOW MOAAYH IUTaHNUS.

7.3.4 Menio Accounting Management (AM)
Joctym k MeH0 Accounting Management CHCTEMOM HE MOIACPIKABACTCS.

7.3.5 Menio Security and Remote Management (SM)

18:19:50 Security and remote management activated
type <M> to return to MAIN, or <H> for HELP information

18:19:50 Security and Remote | 18:19:50 Menro ynpapieHus 3alUTOH WHPOPMAIMU ¥ YAAICHHBIM YCTPOHCTBOM
management... AKTHBHPOBAHO.

Beemure <M> 1ns1 Bo3BpalleHHs B INIaBHOE MeHI0 win <H> mis moctyma K
BCIIOMOTaTeIbHON HH)OPMAIIUHL.

LTU 02 SM> H

CONNECT adr Connect remote terminal (adr=[2..10])
DISCONNECT Disconnect remote terminal (s)
M (AIN) Return to main menu

IonxmrounTs yaaneHHslH TepmuHai (agpec = [2 .. 10])
OTcoeMHUTD YIaJIeHHbII TepMHUHAI (TEpMHHAIIBI)
BepHyThCs B I71aBHOE MEHIO

Komarga CONNECT (nmogxirouuTh) yCTaHABIMBAeT COSAWHEHHE C YAAJCHHBIM YCTPOWCTBOM, KOTOPOE MOXKET OBITh
WCTIOB30BaHO U U3MEHEHHs ero KoHpurypamnuu (agpeca ycrporcTB B coorBercTBur ¢ TS 101 524, ecnm HuKakoit
aJipec He BBEJIEH, 10 yMordaHuio aapec 2 = NTU).

Komanga DISCONNECT (pa3beauHUTB) MPOM3BOIUT OTKIIOUCHHWE OT YAAJICHHOTO YyCTpoHCcTBa. Ecmu HHKakoi
yAaJCHHBIA TEPMUHAI B ONpeAeTICHHBIA MOMEHT He noakmodeH, komanna DISCONNECT npuBezneT K BBIBOIY CIIHCKa
BCEX JOCTYIIHBIX B TEKYIIIMH MOMEHT BPEMEHHU yJIaleHHBIX yCcTpoicTB. Bmecto BBoga komanasl DISCONNECT moxer
Mcronb30BaThes kiasuina ESC. D1o mo3Bossier 6osee yI00HO BEPHYTHCS K MECTHOMY TCPMHUHATY.

IIpumeuanne: Komanasr CONNECT u DISCONNECT Taxske ZOCTyIHBI X U3 BCEX APYTHX MOAMEHIO, HO HE BBIBOASTCS
B COOTBETCTBYIOIIMX 3KpaHax ¢ BcroMmorartenbHoi nadopmanueit (HELP).




7.4 KomaHbl TEeKyLIero KOHTpoJIs 1Jist mHTepgeiica n x 64 Konr/c

B naHHOM pa3jiene OnuCchIBalOTCS KOMAaH/IbI, OTHOCSIIMECS TOJIBKO K HHTEepdeiicy n x 64 Kout/c.
7.4.1 Menio Fault and maintenance management (FMM)

7.4.1.1 Komanna ALARM

NTU FMM> ALARM

DTR-S:off LOOPl:0off ACO:off
LOC-S:off LOOP2:0ff ALB:off
LOSW-A:o0ff BER-A:o0ff SEG-A:o0ff

Local Alarm Status | CocTosiHEE aBapuIHON CHTHAJM3AIMA MECTHOTO YCTPOHCTBA

JlaHHBIE CUTHANBI OTHOCSTCA K MHTEpdeticy n x 64 Kout/c:

DTR-S:

Curnan ycraHoBieHus cBsa3u "cocrosHue DTR (curHam rotoBHocTH K mpueMmy naHHbIX)". J{ias X.21 KOHTpPOJBHBIN
curHai (C) npexacrasnsiercst curHanom DTR.

Curnan DTR omnpenensercs kak "ON": cocTosiHHe "BBIKIIIOUYEHO".

Curnan DTR omnpenensercs kak "OFF": coctosnue "BkiaroueHo".

LOC-S:

[Torepst curnana TakTOBOM YacTOTHI (KOTZa BBIOpaH PEXXHM MECTHOTO TakToBoro reneparopa). Curaan LOC taxxe
MOSBIIAETCA, KOTJAa CKOPOCTh MEpPENadd JBOMYHBIX JAHHBIX HE COOTBETCTBYET 3alpOrpaMMHPOBAHHOM CKOPOCTH
nepeaayd IBOMYHBIX JaHHBIX (1).

Benymmii TakTOBBEI TI'€HEpaTOp COOTBETCTBYET MNPABHIBHOM CKOPOCTH INEpEayd IBOWYHBIX AAHHBIX: COCTOSHHE
CHrHaja "BBIKJIIOYEHO" .

Benymuii TakToBBIM I'€HEpAaTOp HE COOTBETCTBYET IPABUIBHONW CKOPOCTH IE€PEAAyYd JBOUYHBIX JAHHBIX: COCTOSIHUE
CHrHaja "BKIIOYEHO".

Ecnu ycrpoiictBo nmeet nnrepdeiicel n x 64 Kour/c u E1, na sxpan ALARM chauaina BeiBogsiTes curnansl E1/PRA, a
3aTeM CHTrHaNbl n X 64 Kour/c.

7.4.2 Menw Configuration Management (CM)

NTU CM> H
CONFIG Display local configuration
BITRATE [0..72] Set bit rate of nx64 Port
CLOCKMODE [0,2,3] Select clock source:
0=nx64 Port, 2=internal, 3=remote
CLOCKDIR [0,1] Set clock direction of nx64 Port:
O=codir, l=contradir
V54LO0OPS [ON, OFF] Set V.54 loop control on/off

BYTETIMING [ON,OFF] Set byte timing on/off
HANDSHAKE [ON, OFF] Set RTS/CTS (C/I) handshake on/off

UIF type Select user interface type

MASTER [ON, OFF] Set SHDSL master mode / slave mode
RESTART [ON, OFF] Set autorestart on/off

DEFAULT [0..2] Set default configuration

M (AIN) Return to main menu

NTU CM>



BeiBecTr Ha 9KpaH KOH(PUTypalnio MECTHOTO yCTPOHCTBA

YCTaHOBUTH CKOPOCTH MEPEAadn ABOMYHBIX JIJaHHBIX MOpTa nX64

Br16op ncrounnka taktoBoit gactotsl: 0 = [TopT nx64, 2 = BHyTpeHHHUH, 3 = yAaJICHHBINA
YCcTaHOBUTPH HaIpaBICHNE TAKTOBOTO CHTHAJIA [T TopTa nx64: 0 = coHanpaBlIeHHbIH, | = BCTpeUHBIH
BxurroueHne/BrIKITIOUCHHE yTIpaBieHus nuieiipom V.54

BxitoueHne/BhIKITIOUCHHE 0aHTOBOM CHHXPOHHU3AIMH

Bxitouenune/soikimouenue RTS/CTS (C/)

YcraHOBKa THTIA TIOJIB30BATENLCKOTO HHTEpdetica

Ycranoska pexxuma SHDSL "Bexymuii" / "Begomprii”

BkiroueHne/BBIKITIOUEHNE aBTOMATHYECKOT'0 ITepe3alrycKka

Br160p nMHEHON CKOPOCTH Nepeiadyl JaHHBIX

YcTaHOBUTH KOH(QUTYPALIUIO IT0 YMOTIAHHIO

BepHyThCs B TI1aBHOE MEHIO

Ecmu ycrpoiictBo umeer uaTepdeiicsl n x 64 Kout/c u E1, Ha 3xpaH B TaHHOM MEHIO TaK)K€ BBEIBOIATCS CIICIIHATBLHBIE
KoMmaH[bI KoH(purypupoBanus E1 i PRA.

7.4.2.1 Komanga CONFIG
Komanga CONFIG mo3BossieT BeiBecTH Ha Auciuied koHdurypanuo moayist NTU (V.35).

NTU_CM> CONFIG

Local Configuration Id nx64 kbit/s V.35
V.35
Bit Rate : 31 x 64 = 01984 kbit/s
Clock Mode :  Remote
Clock Direction : Codirectional
V.54 Loops : Disabled
Handshake : Disabled
SHDSL
Master/Slave : Slave
Autorestart :  Enabled
Payload Rate : 02048 kbit/s
Operating Mode : 1 Pair
Line Rate : 02056 kbit/s
NTU CM>

Kondurypauus mecTHOro ycTpoicTa

V.35

CKopocTh nepenadu TBOMYHBIX JaHHBIX: 31 x 64 = 01984 Kbur/c
Pexum cunxponuzauuu: Y naneHHas

Hanpasnenue curaana TakToBoil yactotsl: CoHamnpaBleHHOE
Hneitdor V.54: OtkiaroueHo

VYcranoBnenue cBa3u: OTKIIOUEHO

SHDSL

Bemymmii/Beomerii: Benombrit

ABTOMaTudeckuil nepesamnyck: Jlonyckaercs

[Monesnas ckopocts: 02048 Kout/c

Pexwm paboTsr: 1-mapHBIi

Jluneiinas ckopoctb: 02056 Kour/c

Ecnu ycrpoiictBo umeer nnrepdeiicel n x 64 Kout/c u E1, Ha 9kpaH KOHGUTYypHpOBaHHUS CHAYala BbIBOJSTCS CUTHAJIBI
E1/PRA, a 3aTem curHaisl n X 64 Kourt/c:




2 Mbit/s
Framing : ITU-T G.704
CRC4 : On
E-Bit Insertion : On
AIS Generation : On
AIS Detection : On
Data Rate : 19 x 64 = 01216 kbit/s
X.21
Bit Rate : 12 x 64 = 00768 kbit/s
Clock Mode :  Remote
Byte Timing : Off
Handshake : Disabled
SHDSL
Master/Slave :  Slave
Autorestart :  Enabled
Payload Rate : 02048 kbit/s
Operating Mode : 1 Pair
Line Rate : 02056 kbit/s

Kondurypauus mecTHoro ycTpoicTa

2 Mowut/c

MuknoBas cunxponuzanus: ITU-T G.704

CRC4: BkitoueHo

Bcraka 6uta E: Britoueno

I'enepupoBanue curnana AlS: Bxitoueno
Oo6Hnapyxerue curaana AlS: BriroueHo

CxkopocTb nepenadu qaHebx: 19 x 64 = 01216 Kout/c
X.21

CKOpOCTh TIepead TBOMYHBIX JaHHBIX: 12 x 64 = 00768 Kour/c
PexxuM cunxpoHuszauuu: Y jajeHHas

BaiitoBas cunxpoHu3anus: BeikitodeHa
YcranoBnenue cBa3u: OTKIIOYCHO

SHDSL

Benymiuii/Beqomsrii: Begombrii

ABTOMaTudeckuii nepesamnyck: Jlomyckaercst
ITonesnas ckopocts: 02048 Kout/c

Pexxnm pabortsl: 1-mapHbIi

Jluneiinas ckopoctb: 02056 Kour/c

[Tpenynpexnenne:

Ecmu waTepdeiic n x 64 KOut/c momkeH OBITh CKOHOUTYPHUPOBAH IS YCIOBHI NHUCTAHIIMOHHOTO TIUTaHHA, HE
BbIOHpaiiTe NpH KOHPHUTypupoBaHuu ¢ uHTepdeiica E1 npenenpHoe 3HaYeHUE TUCTAaHIMOHHOTO nuTanus. M3-3a Gosee
BBICOKO#T MOIITHOCTH, NOTpedisieMoit nuuTepdeticom n x 64 Kour/c va cropone NTU, na moayne LTU moxer cpaboTath
OTPaHWYMTENb TOKA M OTKIIOYUTH AWCTAHIMOHHYI Noaady nutaHus. llocimemyrommii 3amyck cucTeMbl He Oyaer
ycnemHbM. CHCTeMa OCTaHEeTCs He CKOH(GHUTYPUPOBAHHOM 10 TeX MOp, MoKa He OyaeT CKOH(PUIypHpOBaHA B MECTHOM

pexxume HenocpeacTBeHHo ¢ Moaynst NTU!

7.4.2.2 Komanga BITRATE

[To3BomsieT yCTaHOBUTH CKOPOCTH TIepeaddl ABOMYHBIX AaHHBIX Topta n X 64 Kout/c: n = [0 ... 36 (gmsa Dual LTU)/72

(ms NTU)J.

Jis oTKITIOYEHUS TOPT nX64 NOKEH UMETh CKOPOCTh TIepeaayll TBOMYHBIX JaHHBIX (.

7.4.2.3 Komanna CLOCKMODE

Br16op uctouHnka TakToBOM YacToThl: 0 = mOpT nx64, 2 = BHYTPEHHU, 3 = yJaJIeHHBIN.




7.4.2.4 Komanna CLOCKDIR
Bri6op HanpaBieHust TakKTOBOTO curHaia: 0 = COHampaBICHHBIN, | = BCTPEUHBIH.
7.4.2.5 Komanaa VS4LOOPS

[To3BosnsieT BEIOpaTh BOBMOXKHOCTH BKJIFOUeHHMs nuieiioB 1 u 2 ¢ momonipio neneid ynpasnenus 140 (RL - ynaneHHbIiH
meiid) n 141 (LL - mecthsri nuteiid). lanHas koMaHIa JOCTYIIHA TOJBKO B pexknMax V.35 u V.36.

7.4.2.6 Komanga BYTETIMING

[To3Bomsier BBIOpaTh, OymeT nu B pexume X.21 memp B ncmonp3oBatecs M 6aliToBOM cMHXpoHHM3auuu. Vmeiite B
BUJy, YTO Ui OaiiTOBOIl CHHXpOHHM3aLMK HEOOXOAMMO MMETh COOTBETCTBYIOLIMH Kabellb W MPHU 3TOM HEBO3MOXKHO
HCIIOJIb30BAaTh COHaHpaBJ’[eHHBIﬁ TaKTOBBIN CHUTHAII nepeaavu.

7.4.2.7 Komanna HANDSHAKE

[To3Bossiet BBIOpaTh pesxum ycranosnenus cesazu RTS/CTS (C/1).

7.4.2.8 Komanga UIF

Bri6op tuma maTepdetica: V.35 =V.35, V.36 =V.36, X.21 = X.21.

Ecmu ycrpoiictBo umeet untepdeiicer n x 64 Kout/c u El, takxke 3nauenus E1 m PRA moryt nepexmouaTtbes MEXIY
pexxumamu E1 1 PRA.

7.4.2.9 Komanna DEFAULT

Komanna DEFAULT no3BosseT yCTaHOBUTH KOH(GHUTYPALHIO IO YMOITYaHUIO.

Ecnu ycrpoiicTBo nmeet nHTepdeiics! n X 64 Kout/c u E1, kondurypanus mo yMordaHuio ycTaHaBINBACTCS JUIT 000MX
uHTepdheiicoB.

Jns matepdeiica nx64 KOuT/c mMeroTCs TpH HACTPONKH 110 YMOTYAHHIO:

NTU_ CM> DEFAULT O

Local Configuration Id nx64 kbit/s V.35
V.35
Bit Rate : 32 x 64 = 02048 kbit/s
Clock Mode :  Remote
Clock Direction : Codirectional
V.54 Loops : Disabled
Handshake : Disabled
SHDSL
Master/Slave : Slave
Autorestart :  Enabled
Payload Rate : 02048 kbit/s
Operating Mode : 1 Pair
Line Rate : 02056 kbit/s
NTU CM>

Kondurypanms MmecTHOT0 ycTpoicTBa

V.35

CKOpOCTh Tiepead TBOMYHBIX JaHHBIX: 32 X 64 = 02048 Kour/c
Pexxum cunxpoHuzauuu: Y paneHHas

Hanpasnenue curaana TakToBoii yactotsl: CoHampaBiIeHHOE
Hneitdor V.54: OtkiaroueHo

Ycranosnenue cBsi3u: OTKIIIOYEHO




SHDSL

Bemymmii/Bemomerii: Benomsrit
ABTtomarudeckuii mepesamyck: JJomyckaercs
ITomesnas ckopocts: 02048 Kout/c

Pexwm paboTsr: 1-mapHBIi

Jluneiinas ckopocth: 02056 Kour/c

NTU_CM> DEFAULT 1

Local Configuration Id nx64 kbit/s V.35
V.35
Bit Rate : 32 x 64 = 02048 kbit/s
Clock Mode : Internal
Clock Direction : Codirectional
V.54 Loops : Disabled
Handshake : Disabled
SHDSL
Master/Slave : Slave
Autorestart :  Enabled
Payload Rate : 02048 kbit/s
Operating Mode : 1 Pair
Line Rate : 02056 kbit/s
NTU CM>

Kondurypanus mectHoro ycrpoiictsa

V.35

CKOpOCTh TIepeadu TBOMYHBIX JaHHBIX: 32 X 64 = 02048 Kour/c
Pexunm cnaxpoHm3anmu: BHyTpeHHSA

HamnpaBnenne curHana TakToBoi 9acToThl: COHAIPaBICHHOE
netider V.54: OTxiarodeHo

Ycranonenue cBa3u: OTKIIOYCHO

SHDSL

Benymmii/Benomerii: Begomsrit

ABTOMaTuveckuii nepesamnyck: Jlomyckaercst

[Monesnas ckopoctsb: 02048 Kout/c

Pexxum paboTsl: 1-napHblit

Jluneiinas ckopoctb: 02056 Kour/c

NTU CM> DEFAULT 2

Local Configuration Id nx64 kbit/s V.35
V.35
Bit Rate : 32 x 64 = 02048 kbit/s
Clock Mode :  Remote
Clock Direction : Codirectional
V.54 Loops : Disabled
Handshake : Disabled
SHDSL
Master/Slave : Slave
Autorestart :  Enabled
Payload Rate : 02048 kbit/s
Operating Mode : 1 Pair
Line Rate : 02056 kbit/s

NTU_ CM>



Kondurypanus MecTHOT0 ycTpoiCcTBa

V.35

CKOpOCTh Tiepeady TBOMYHBIX JaHHBIX: 32 X 64 = 02048 Kbut/c
PexxuMm cunxpoHu3zauuu: Y jajeHHas

Hamnpagnenue curHana TaktoBoit yacToTsl: COHAIpaBIeHHOES
Hneitdor V.54: OtkiaroueHo

VYcranosnenue cBsizu: OTKIIOUEHO

SHDSL

Benymmii/Beomerii: Begombrit

ABToMaTtudeckuii nepesamnyck: Jlomyckaercst

IMomesnas ckopocts: 02048 Kout/c

Pexwm paboTsr: 1-mapHBIi

Jlnnetinas ckopoctb: 02056 K6ut/c




7.5 Komanabl Tekymero KOHTpoas Ajasi uHTepgeiica TMN moaynsi TUHEeHHOT0 OKOHYaHHUS
LTU, umeromero kopnyc Tuna Minirack

Jns momyns LTU ¢ xopmycom tuma Minirack HomMep aapeca uHTepdeiica Monymist ceteBoro okoH9aHus NTU moxer
OBITh YCTAHOBJICH BPYYHYIO C IIOMOIIIBIO KOMaH bl B MeHIO CM (BBIOOP KOHGbHUTYparun).

[Mocne Brimouenus nuranus moxyist LTU ¢ kopmycom Tuna Minirack Ha aucriiee Bcerna nosiBiseTcs TJIaBHOE MEHIO
TEKyILero KOHTPOJSI MECTHOTO YCTPOWCTBA C HepBOM axkTHBHpoBaHHOHM cucteMoir DSL (paboTtaroiero B KauecTBe
NTU).

Anpeca B quamnasone 1 - 127 MoOryT OBITh YCTaHOBJIEHBI HE3aBUCHMO ISl pa3niyHbIX cucteM DSL momymns LTU.

Taxke B MeHI0O CM MOTyT OBITH BHIOpaHBI aJbTEepHATUBHBIE BapuaHThl paboTel cBsi3u TMN Ha 2- u 4-npoBoaHOMH
muHe. [IpruBOIUMBIA HIDKE CHHCOK BKJIIOYAaeT B ceds HocTymHble KoMaHIsl MeHI0 CM (BBIOOp KOHQUIyparun) s
moxayns LTU c koprrycom trna Minirack.

Komanner RESET, DEFAULT wnnu oTKIIIOYeHHE MMTAaHHUS HE OKA3BIBAIOT HUKAKOTO BIMSHUSA HA HACTPOWKH, CICTaHHBIC
s uaTepdeiica TMN.

LTU 01 CM> H

CONFIG Display local configuration

G704 [ON, OFF] Set framed mode / transparent mode
CRC4 [ON, OFF] Set CRC4 mode on/off

EBIT [ON, OFF] Set automatic E-Bit insertion on/off
AISGEN [ON, OFF] Set AIS generation on/off

AISDET [ON, OFF] Set AIS detection on/off

EXTCLK [ON, OFF] Set external clock mode on/off

MP [0..3] Set El1 time slot mapping mode

POWER [ON, OFF] Set remote powering on/off

RESTART [ON, OFF] Set autorestart on/off

LINERATE n i a Select line rate (n=[3..36],i=[0,1],a=[0,1])
MODE [1,2] Set SHDSL operating mode

ADDRESS [1..127] Set address

V11WIRES [2,4] Set number of V.11l wires

DEFAULT [0..2] Set default configuration

REMOTE Activate remote configuration

M (AIN) Return to main menu

LTU 01 CM>

BriBecTr Ha 9KpaH KOHPUTYpaLHIO MECTHOTO YCTPOHCTBA

YcraHoBKa CTPYKTYpHPOBAHHOTO PeXKUMa / TIPO3PavyHoro pexumMa
Bxitouenue/Boikimouenue pexxuma CRC4

BkiroueHne/BBIKITIOUEHHE aBTOMATHIECKON BcTaBky Ourta E
BximioueHne/BBIKIIIOUCHNE TeHEPUPOBaHUs curHana AlS

Bxumiouenue/BoIkIIIOuUeHNE 0OHApyXeHust curHaia AlS

BxitioueHne/BBIKIIIOUCHNE PEKMMa HCIIOIb30BaHNS BHEITHETO TAKTOBOT'O T'eHepaTropa
YcraHoBKa pekiMa peodpa3oBaHns BpeMeHHOro nHTepBana El
BxitioueHne/BBIKIIIOUCHNE TUCTaHIIMOHHOTO MTUTAHHS

BxitioueHne/BBIKITIOUCHNE aBTOMaTHIECKOT0 TIepe3amycKa

Bri6op nuneitHO# ckopoctr nepenaun ganHex (n=[3 ... 36],1=[0, 1],a=[0, 1])
VYcranoBka pexxuma padotst SHDSL

VYcraHoBka aapeca

Bri6op xonudecTBa npoBoaoB V.11

YCTaHOBUTH KOH(PUTYPALHIO IO YMOJTYAHUIO

BximounTs (yHKIMIO KOHQUTIYpHUpPOBaHUS YIaJICHHOTO YCTpOiicTBa

BepHyThCsl B [NIaBHOE MEHIO




7.5.1 Komanna ADDRESS

Komanga ADDRESS 1mo3BoJisieT mo/1p30BaTei0 MPUCBOUTE aapec ¢ HoMepoMm Mexay 1 u 127 Tekyiiemy untepdeiicy
DSL moayns LTU tuna Minirack.

LTU 01 CM> ADDRESS 4

01:19:40 Address set to 04
Local Configuration Id 2 Mbit/s G.703
2 Mbit/s

Framing ITU-T G.704

CRC4 Oon

E-Bit Insertion On

AIS Generation Oon

AIS Detection On

External Clock Disabled

Data Rate 31 x 64 = 01984 kbit/s
SHDSL

Master/Slave Master

Autorestart Enabled

Payload Rate 02048 kbit/s

Operating Mode 1 Pair

Line Rate 02056 kbit/s

Remote Powering : Off

Regenerators : --
TMN

Address : 04

V.1l wires no. : 04

LTU 04 CM>

01:19: 40 Ycranosunen agpec 04
Kondurypanusi MecTHOro ycTpoiicTBa

2 Mowurt/c

IMuknosas cunxponuzanus: ITU-T G.704

CRC4: BxitoueHo

BcraBka 6ura E: Brmoueno

I'enepupoBanme curnana AlS: Brirtoueno
Oo6napyxerune curaana ALS: BrrroueHo

BrenrHuit TakToBBIH reHepaTop: OTKIIOUEH
CxopocTs nepenayuu faHabx: 31 x 64 = 01984 Kowut/c

SHDSL

Benyuwmii/Begomslii: Bemymmii
Apromaruueckuil nepesamnyck: JJomyckaercs
ITonesnas ckopocts: 02048 Kout/c

Pexxum pabortsl: 1-mmapHbIi

Jlunetinas ckopocts: 02056 Kout/c
JlicTaHnonHas rmojaya MUTaHus: BeikiroueHa
Pereneparopsl: --

TMN
Anpec: 04
Komanuectso npososos V.11: 04




[Ipumeuanue:

Junst nBoiiHbIX Monysed nuHeliHoro okon4anust (Dual LTU) tunma Minirack cymiecTByeT BO3MOKHOCTH MPUCBOHUTH
Oosiee BbICOKHIT HOMEp aapeca untepdeiica cucreme DSL A o otHomeHuto k cucteme DSL B.

Hust ceemubix mMonyiedd LTU menpinii Homep uHTepdeiica Bcerna npucamBaercst cucreMe DSL A 1 KOHTakTam
COOTBETCTBYIOIIETO Ha3HaueHus Ha pazbeMe DSL tuma RJ-45.

ITpumeuanue:

TmarensHO 3anKCHIBaliTe yKe MCIONb3yeMble HOMepa aapecoB HHTepdericoB. B ycTaHOBKE ¢ HECKONBKUMH MOYJISIMU
tuma Minirack HeT HUKaKOH aBTOMAaTHYECKOH 3alllMTHl OT Ha3HAUYCHMs OJHOTO M TOTO K€ HOoMepa ajpeca mHTepdeiica
HeckonbkuMm LTU.

Hammune nyx mHTEpdEiCcOB C OAMHAKOBEIM HOMEpoM anpeca Ha muHe TMN npuBeneT k c6osim B paboTe, yCTpoiCcTBa
OyIyT HeZOCTYIHBI s iprutoxkerns SW yTnipaBieHus ceTpio gepes uHuio (TMN).

OrpanuyeHue:

06e cucrembr DSL momyns Dual LTU moryt aapecoBaThcst He3aBHCHMO. HO BO3MOXKHOCTh Ha3HauCHHS aJpECcOB
orpannyena mpenedamu 01 - 12 m 33 - 44 mporokonom SNMP (mpocToll NMPOTOKON CETEBOTO YIPABICHUS),
UCTIONB3YEMOT0 AJIS CBSI3H C LIEHTPOM YIIPaBJICHUS.

7.5.2 Komanga V11WIRES

Komanma V11WIRES no3sBonser nepekiroyaTsest Mexny 2- u 4-poBogHOI cBsa3bio Ha nHTepdetice TMN (mmHa EIA-

485).
LTU 04 CM> V11WIRES 2

23:34:90 V.11l wires set to 02
Local Configuration Id 2 Mbit/s G.703
2 Mbit/s
Framing : ITU-T G.704
CRC4 : On
E-Bit Insertion : On
AIS Generation : On
ATIS Detection : On
External Clock : Disabled
Data Rate : 31 x 64 = 01984 kbit/s
SHDSL
Master/Slave : Master
Autorestart :  Enabled
Payload Rate : 02048 kbit/s
Operating Mode : 1 Pair
Line Rate : 02056 kbit/s
Remote Powering : Off
Regenerators : --
TMN
Address : 04
V.11l wires no. : 02

LTU 04 CM>

23:34: 90 KonngectBo npoBonoB V.11 ycranosneHo Ha 02
Kongurypanusi MecTHOro ycTpoiicTea

2 Mowut/c

[uknosas cunxponusanus: ITU-T G.704

CRC4: BriroueHo

Bcraska 6ura E: BrirtoueHo

I'enepupoBanue curaana AIS: BrrroueHo
Ob6napyxenue curaaia AIS: Bxmroueno

Bremnrauit TakToOBBIH reHepaTop: OTKIIOYCH
CkopocTtb nepenauu nanubix: 31 x 64 = 01984 Kout/c




SHDSL

Bemymmit/Bemomerii: Benyrmit
ABTtomarudeckuii mepesarmyck: JJomyckaercs
[Monesnas ckopocts: 02048 Kout/c

Pexwm paboTsr: 1-mapHBIi

Jluneitnas ckopoctb: 02056 Kour/c
JucraHlMOHHas nojaya nuTaHus: BeikitoyeHa
Pereneparopsr: --

TMN
Anpec: 04
KonnuectBo nposojos V.11: 02

[Ipumeuanue:
ITpu ucnonbzoBanmu moxyineit LTU Tuma Minirack pekoMeHayeTcs CIO0Ib30BaTh 4-POBOIHYIO CUCTEMY CBSA3H.

IIpumeuanue:

4-mpoBO/IHAs CHCTeMa CBA3U TpeOyeT KpOCCHpPOBKM cUTHaNOB Rx u Tx mexmay momymsimu CMU (Momynbs KOHTPOJS U
ynpasienusi) u LTU (Moxmynem nuHeitHoro okonuanus). Ilpu 2-mpoBomHON cucTeMe CBSI3U HCHONB3YIOTCS TOJBKO
npoBoza Rx A u Rx B 6e3 kakoii-1n60 KpoCCHPOBKH.




8 PaGora B pe:xxuMe "'oquH cO0 MHOTUMHU"'
B nmanHoii ritaBe onmuceiBaercs pabora obopynoBarus Watson 5 B pexumMe "0IWH CO MHOTUMH'.
8.1 Ocobennoctn

e IIpu pabote B pexkume "oaWH CO MHOTUMH" BpEMEHHBIC MHTEpBajbl MoToka E1 MOTyT mepenaBaThcs Ha pa3HBIC
Moy cereBoro okoH4aHuss NTU. [lpu ucmons3oBannu obopynoBanus Watson 5 B 3TOM peXHME BPEMEHHEIC
MHTEpBabl AByX HHTepdeiicoB E1 MoryT ObITh pacnpeesieHsl mo 4etbipem aunusiM DSL.

e BriOop KOH(Hrypanuu CUCTEMBbI MO3BOJISET yKa3aTh, KaKue BpeMEHHble MHTepBaiibl NuHUI DSL ucnons3yrorcs
JUIsl TIepeiayy JaHHbIX oT uHTepdeiica E1.

e Jlna pacmpenencHusi BpPEMCHHBIX HHTepBasioB wuHTepdeiica El mo Oomee wem derbipem JuHMsM DSL
MHOTOTOYEYHBIE MOIYJIH JInHeHHOoro okoHuanus (Multipoint LTU) MoryT OBITh MOIKITIOYEHBI KACKaIHO.

Ha pucynke 8-21 moka3aHbl HEKOTOPBIC TPUMEPBI MHOTOTOUCYHOW KOH(MUTYPAIMH, KOTOPHIC MOTYT OBITh IOJYYCHBI
ImyTeM KOH(UTYPHUPOBaHUS OIPEACICHHBIX JTMHUN Tepelayn JaHHBIX THMA "TOYKa - ToYKa" (T.€. KaXIbId C KaKIBIM).
OTKIIFOYCHHE MHOTOTOYEYHOTO pPEXHMMa IMPHUBOAWT K CO3JAaHHIO KOH(PHUTYypanuu a), T.e. IPOCTOMY HCIIONB30BAHUIO
neoitHoro moxynsa LTU (Dual LTU). Kpome Toro, mogymu LTU MoryT moakimodaTscs KackagHo (Kak IMOKa3aHO Ha
CXeMe €) s YBEJIIMICHHUS KOJMYECTBA JIMHUH Tepeadn TaHHbBIX.

A A — » E1 A
1 B 1 5 B

C C ET C
ET] _—1 E1
2 2 2 D

D D
a) b)

A A L E1 A
E1< - 1 5
1 B B

c c E1 c
E1 < 2 D
2 D D

e)

c) d)

Pucynox 8-21: Ilpumepsvt mnozomoueynoil Konguzypayuu.

MHororouyeyHble MOyJ M JuHeiHoro okoHuanus (Multipoint LTU) umeror na untepdeiica E1 (mox Homepamu 1 u 2)
u vetbipe nHtepdeiica DSL (koTopbie obo3navensl kak A, B, C u D). Moayns LTU paboraer B 3TOM cilyyae Kak
YeThIpe OTAeIbHBIX Moayiisi LTU, ycTaHOBIEHHBIX B CTOHKY JUIsi 000PYIOBaHHS, T.€. aJIPeCyeTCs C IIOMOILBIO YEThIpeX
Pa3IMYHBIX aAPECOB, MPEACTABIIAIOLINX YEThIPE CUCTEMBI.

Anpec 1-if cucteMbl Ha3Ha4YaeTCst 0 HOMEPY CII0Ta B CTOMKe 11t 00opyaoBaHus (Kak U 1yis oTnensHoro Moy LTU).
Agpec 2-ii cucTeMBbl - 3TO aJipec NMepBoM cucTeMbl Iioc 12, a aapeca 3-il u 4-if cucrem - 310 wnoc 24 u 36. JIa
uaTepdeiica E1 HazHauatoTcs 1-i u 3-it cucremam. 2-s1 1 4-51 cCTEMBI UIMEOT TOJIbKO mHTEepdeiickt DSL. Kornma pesxnm
MHOTOTOUYEYHOU pabOTHI BHIKIIOUCH, |- 1 3-1 cucTeMbl padoTtatoT mpocto kak asa moxyis LTU El (mepBas cuctema
ucnonb3yer unrepdeiic E1 mox nomepom 1 u nuuuio DSL, o0o3HaueHHYI0 Kak A; TpPeThsl CHCTEMa HCIIOJIb3YeT
uatepdeiic E1 nmoxg HOMepom 2 m nmuamIo DSL, o6o3naueHnyio kak C). B takom cimyuyae 2-91 u 4-9 cuCTeMBl HE
UCIIONB3YI0TCA. B MHOrOTOUEYHOM pekrMe BpeMeHHbIe HHTepBaibl nHTep(deiicoB E1 MoryT cBoOOAHO pacnpenensaThes
1o JoCTynHbIM JuHUsAM DSL, T.e. Goubie HeT ukcupoBaHHO cBsizu Mexny uHTepdericamu E1 nu DSL. Haznauenune
uHTep(eiicoB cucTEMaM MPOU3BOANUTCS TOIBKO MPHU KOH(GUTYPUPOBaHUU HHTEP(]EIHCOB.

8.2 Br10op koHurypanum

Kondurypuposanue cucteMsl, paboTaromieil 1o NpUHIMITY "0JWH CO MHOTUMH', BKIIIOYAET B ce0sl TpH JTara:



e  Koudurypuposanue uarepdeiico E1 u DSL.
e Ha3naueHue BpeMeHHbIX UHTepBasIOB uHTep(eiicoB E1 nmunnsm DSL.

e Jlns xaxnoii nmuHuK DSL BbIOMparoTCsl BpeMEHHbBIE HHTEPBAJIbI, KOTOPBIC 3aIOJHAIOTCS JaHHBIMU OT UHTep(eiicoB
El.

B nocnemyronmx pasnenax TpH 3Tana KOH(GHUTYPUPOBAHUS CHUCTEMBI OIHMCBHIBAIOTCS C MCIOJIB30BAaHUEM KOMaHI
KOH(UTYpUPOBAHUSL.

8.2.1 KondurypupoBanue untepdeiica E1 u DSL

Korma cucrema paboraer mo mpuHnumy "oguH co MHOruMu'", 32 BpeMeHHBIX WHTepBana mnotoka El mepenarorcs Ha
pasnuuHbIe ynaleHHble MopaeMbl. Jlnsi cTpyKTypupoBaHHs curHaina Ha uHTepdeiice E1 B pasnuunble BpeMeHHbIE
WHTEpBAJBI OWTOBBIA IMOTOK JODKEH OBITH pa3felieH Ha LUKIB, modTomy wuHTepdeiic El momken paborates B
CTpYKTypupoBaHHOM pekume. Korma ucnonb3yrorces cBepxiukibl CRC4, dyukius BcraBku 6utoB CRC4 u E nomkna
ObITh BKMtoYeHa. Mutepdeiicel E1 Ha yianeHHbIX CTaHIUAX TOJDKHBI pabOTaTh B TAKOM JKE PEKHUME.

Wnrepdetice DSL, ucnons3yemble Uit pabOThl O MPUHIMIY "OAWH CO MHOTUMH'", TOJDKHBI paboTath B pexume DSL
"Benynmii”, a uHTepdericel DSL Ha ynaneHHBIX CTaHIUAX - B pexkuMe "Bemombril". CHavalia J0KHA OBITH BRIOPAHEI
Takhe JUHEWHBIE CKOPOCTH Tepeladd IaHHBIX, KOTOpble O0ecHeyrBalOT MakKCHMaibHOe paboyee paccTOsHHE.
CrenoBatenbHO, KOJMYECTBO IEPEIaBAEMbIX BPEMEHHBIX WHTEPBAIOB OTPAaHWYCHO JIMHEHHOH ckopocTeio 16 Kout/c
(ymHeitHAs ckopocTh n X 64 Kout/c + 16 Kout/c mo3Bomiser nepeaaBats n BpeMeHHBIX nHTepBaIoB). Jluann DSL A u B
JOJDKHBI IMETh OJTMHAKOBYIO JTMHEHHYIO CKOPOCTH (MOTYT KOH(UTypupoBaThca B 1-it cucreme); smanu DSL C u D
TaKXe JOJDKHBI UMETh OAMHAKOBYIO TMHEHHYIO CKOPOCTh (MOTYT KOH(pUTYypHupoBaThCs B 3-i cucteme). IlosTomy, ecin
y Bac ecTb J[Ba YAAJCHHBIX MOJIEMa, KOTOPbIE HAXOAATCA Ha KOHIAX AJIMHHBIX JUHUM, U ABa PYTUX MOJEMa, KOTOPbIe
MOJAKIIIOYEHBI K 00Jiee KOPOTKUM JIMHUSM, UCHONB3yHTe jauHuM nepenadud A u B (mim C m D) anst mepBeIX IBYX
MOJIEMOB, a OCTaBIIHMECS JBE JIMHUU TepeAavyd JJsl JPYTHMX MOJEMOB, W BBIOGPHUTE JBE IMOJXOJIIINE JIMHEHHBIC
CKOPOCTH Iepelau JaHHBIX.

8.2.2 Ha3naueHnne BpeMeHHbIX HHTepBaaoB E1 imausm DSL
Iocne Toro, xak Obutm HacTtpoeHs! uHTEpdetrice E1 m DSL, BpemenHble nHTepBanbl uHTep(eiica E1 moryt OBITH
"ckommyTHpoBaHH" s nHTepdetica DSL. Kaxnpiit BpemeHHo# naTepBan naTepdetica E1 momkeH OBITh pacmpeneeH
o simHsiM DSL.
IIpumep: Komanga

LTU_0O2_CM> MP 1 AAAAAAAAAAAAAAAABBBBBBBBBBBBBBBEB
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Ha3Ha4yaeT BpeMeHHbIe nHTepBaibl ot 0 o 15 (uHtepdeiica E1 mox Homepom 1) nuHum A, a BpeMeHHBIE HHTEPBAIIBI OT
16 no 31 nuaum B. IlepBblii mapamerp komanabsl MP o6o3Hauyaer xoHgurypupyemsiii unrepgeiic ("1" mossosser
BEIOpaTh mepBbIii MHTEpdeiic E1, a "2" mo3Bonser BbIOpaTh BTOopoii mHTepdelic E1). BropeiM nmapamerpom siBisieTcs
CTpouka, cocrosamas W3 32 3HakoB. [lepBbIi 3HaK B CTpOKE OINpeAenseT Ha3HAYeHWE I MEPBOrO BPEMEHHOIO
nnrepsana (TS0), a mociexyronye 3HaKN ONPENEIAIOT Ha3HAUCHHE MOCIEAYIOIINX BPEMEHHBIX HHTEPBAJIOB. TeKyIas
MHOTOTOUYeYHass KOHGHUrypaus OyaeT BhIBECHA Ha ANCIUIEH. B MepBEIX ABYX CTPOKax MOKa3aHbl HOMEpa BPEMEHHBIX
naTepBaioB uHTEepdetico ot 00 no 31. Ctpoku, obo3HaueHHBIE Kak "1" u "2" comeprkaT KOHPHUTYpanuu HHTEPPEHCcoB
El mon Homepamu 1 u 2, a B ctpokax "A", "B", "C", "D" moka3aHbl BpeMeHHbIC HHTEPBAJIBI, HCIIOIb3yEeMbIC IS JIIHAN
DSL ot A no D.

s uatepdeiica E1 vcmonp3yroTes CIeayonme CAMBOJIBL:

A ... D: BpeMeHHbIE HHTEPBAJIbl, Ha3HaYeHHbIe A TuHUi DSL.

0: BpeMeHHON MWHTepBal HE MCIOAb3yeTCs (HEHCIONb3yeMble BpEMEHHBbIE WHTEpPBAJIbl 3alOJHSIOTCS BCEMHU
eMHHULIAMH).

L: BpeMeHHOI1 HHTEpBaN NEPENAETCs IO KOMBILY.

Ecxnu BTOpOI MapamMeTp ColepKUT MeHee 32-X CHMBOJIOB, OCTAaBILINECS BPEMEHHBIC HHTEPBANIBI HE HCIOIb3YIOTCS. s
OTKITFOUYCHHSI BPEMEHHBIX MHTEpBalioB 1-ro mHTepdeiica E1 Moxer ncnonp3oBathest komanaa "MP 1 OFF" (wm "MP 1
0"). Ucnomnp3oBanue cumBoina L ais mepenadn BpeMEHHOTO HHTEpBaja Mo KONbIly pa3bsicHsAeTcs B paznene "KackamHoe
moaKIroUeHue Moayiieit Multipoint LTU".

8.2.3 Br10op BpemeHnHoro unrepsaja DSL

[Tocne toro, kak BpemeHHble nHTEpBaNbl E1 pacnpenenens! mo pasHeiM auHusIM DSL, nomkHO OBITH BHIOpaHO, Kakue
BpeMeHHbIe nHTepBaibsl DSL nepenocsaT nanusie E1. Bpemennsie nntepsansl DSL nponymepoBansl ot 0 1o 31.
Howmepa onpenensitor BpeMeHHOH uHTepBal E1, KOTOpPBI NepeHOCUTCs ONpeIeeHHbIM BpEMEHHBIM HHTepBanoM DSL,
KOI'Jla MCIIONb3yeTCsl CTAHJAPTHOE paclpeercHue BpeMeHHbIX nHTepBanoB B coorBerctBuu ¢ ETSI TS 300 311, T.e.
eciu y Bac umeercs mozaeM El Ha nanpHeM KoHIle, BpeMeHHOM mHTepBas DSL n Oyzxer mpeoOpa3oBaH BO BpeMEHHON
uaTepBan n El.IlpomgomknM Hamr npuMep KoHQUTypHpoBaHusa. Bpemennsie naTepBaibsl oT 0 go 15 1-ro mHTEpdeiica
El nmaznavensr mis muann DSL A, a Bpemennsie uHTepBaisl oT 16 mo 31 HazHavens! mug nuand DSL B. Ecnm mbt
MperoixaraeM JrHHelHyo0 ckopocts 2064 Kout/c mis nmuauit A u B, MBI Mo>keM miepenaBats 32 BpeMEHHBIX HHTEpBaIa
mo obenm ymHUsIM. OHAKO, Kaknoit tuHun DSL Ha3HAYeHO TOJBKO 16 BPEMEHHBIX HHTEPBAJIOB, IIO3TOMY MBI JOJDKHBI
BBIOpaTh, Kakue W3 JOCTYHHBIX 32-X BPEMEHHBIX HHTEPBAJIOB OyayT '"mepeHoCHTh" naHHBIE 16-TH BpPEMEHHBIX
unTepBanoB El. Jlns ncnosnb3oBaHus BpeMeHHbIX MHTepBaoB O - 15 Ha IMHUU A U BpeMEHHBIX UHTepBaJoB 1 - 16 Ha
nuHUY B ucnone3yiite cneayromye KOMaHabL.

LTUO 02 CM> MP A 11111111111111110000000000000000



| Multipoint Configuration | MHoroTo4yedHasi KOHGUTYpaIvs

Komanga "MP" ¢ nepBbiM mapamerpoM "A" ncnonb3yercs Uit TUHUH A 1 ¢ mapamerpoM "B" misa mmam B. Bropoit
mapameTp COIep KUT 32 CHMBOJIA, KOTOPEIE COOTBETCTBYIOT 32-M BpeMeHHBIM HHTepBaiaM JuHuid DSL. Ctpoka MoxeT
conepxatb udps1 0, 1 u 2:

0: BpeMeHHOW MHTEPBAJ HE HCIONB3yeTcs (TIepeatoTCs/TIPUHUMAIOTCS BCE €ANHHMIIBI).

1 nnu 2: cnepyrouyii BpeMeHHOW UHTEpBa OT UHTepdeiica 1 uiu 2 nepenaercs ¥ NPUHAMAETCS B JAHHOM BPEMEHHOM
unTepnane DSL.



ITopsimox BpeMeHHBIX MHTEpBajoB Ha JuHMH DSL Takoil ke, kak u B motoke El. B mHamem mpumepe BpeMeHHOH
uaTepBan 0 ot 1-ro maTepdeiica El Haznauen g nmuamu A. O OyneT mepeAaH Ha TEPBBI BPEMEHHOW HHTEPBAJ
muaun DSL A, nist xotoporo BBeneH cumBoi "1". Bropoii BpemMeHHOH HHTepBall, HA3HAYSHHBIA JTUHUK A (BpeMEHHON
untepBan 1 El), Oyzner nepenan Bo Bropoi BpeMeHHOM uHTepBai Juauu DSL A, nyig xotoporo BesieH cuMBoia "1", u
TaK JlaJee.

Ecnu BTopoit napameTp uMeeT MeHee 32-X CHMBOJIOB, OCTaBIIMECS BPEMEHHBIE NMHTEPBAJIbl HE UCHOJB3YIOTCSA, IIOATOMY
BMecto komannael "MP B 011111111111111111000000000000000" BeI MOXETe HcHOIb30BaTh komaHay "MP B
OITI11111111111111". [dna BBIKIIOYEHHS BCEX BPEMEHHBIX HHTEPBAJIOB B KauyeCTBE BTOPOrO IapamMeTpa MOXKET
ncnons3oBatbes "OFF".

IIpumevanue:

Bpemenno#t untepBan TS0 wucmome3yercss s curHama mukinoBor cuaxpoHmsamumu El FAS/NFAS u Oyzmer
nepe3anucan Ha fanbHeM KoHme. [loatomy, Bpemennoit uarepsan TS0 rva muamsx DSL MoXeT HCIONB30BaThCS TOJIBKO
i iepenaun nanubix TS0 ot untepdetica E1. B namem npumepe TSO nuaun DSL A ucnonesyercs mis TSO 1-ro
unrepgeiica E1, B o Bpems kak TS0 nmuanu DSL B He ucnons3yercsi.

8.2.4 Komanga MP

[Ipn ommcanmm mpensiayIiero NpuMepa KOH(UTypaluu HECKOJIBKO pa3 HCrojb3oBasach koManga MP. B mannom
pasziene onuchIBAIOTCS APYTHe acmeKTsl KoMaH sl MP 1 MHOroTOYeuHOM KOH(UTypanmu.

Komanna MP umeer aBa napamertpa:
MP cmd map

cmd Map Onucanue

- - IToka3pIBaeT TEKYIIyI0 MHOTOTOUEUHYIO KOH(HUTYPALHIO.

OFF - OTKITIOYeHHE MHOTOTOYEYHOTO peknMma, Momayiab LTU Moxer uCHONb30BaThCcs Kak
00b1uHBIN aBoitHOM Moayss Dual LTU c 1-ii u 3-i cucremoii.

ON - BxiroueHne  MHOTOTOYEYHOTO — pekuMa, OyJeT BOCCTAaHOBJIGHA  MHOIOTOYEYHAs
KoH(uUrypauus, KOTopasi NCI0JIb30BaJIaCh epes nocieanei komanaon "MP OFF".

1,2 0ABCDL Pacnpenenenune Bpemennbix narepsaioB E1 ¢ nunrepdeiica E1 cmd no nuausm DSL:
0: BpeMeHHO! MHTEPBaJI HE MCIOJIB3YETCs (3AIIOJIHACTCS] BCEMU €IMHUIIAMMU ).

A: BpemeHHoOI HHTEpBan pacnpeensercs s muauu DSL A.

B: BpemenHoii untepBain pacnpeaensercs anst suauu DSL B.

C: BpemenHoit nHTepBanN pacupenensercs it auanu DSL C.

D: BpemenHoit nHTEpBanN pactpenensercs i muana DSL D.

L: BpemeHHOH nHTEpBa NiepeaaeTcs 1o KoJblLy.

A, B, C,| 012 Br16op BpeMeHHBIX HHTEpBaIOB DSL, KOTOpHIE TOMKHBI HCIIOIB30BATHCS HA JIMHUH cmd:

D 0: BpemeHHOI HHTEpBAI HE UCTIONB3yeTCs (3aIOTHICTCS BCEMHU CTUHHUILIAMH).

1, 2: BpemenHno#i unTepBan DSL nmepeHOCHT laHHbIE BPEMEHHOI'O MHTEpBajia UHTepdeiica
El.

[Nocne xaxporo M3MeHeHUs! KOHGUTIYpalluy Ha 3KPaH BBIBOJUTCS TEKYIIas MHOTOTOYCYHAs! KOH(UTYparys:

1 -AAAAAAAAAABBBBBBBBBBCCCCCCDDDDA
2 - - o - - o o o o oo o 44— oo oo D oo a oo e -
A -111-11111111-===-=-=-====H======-== 422« -
B -1111111111-=-=-=1===+=-=-=-o o o« o« -
C - - - - - = =2=-2111111=-=1=1=H=H=+ ===« 2« « =« - -
D -1-1-=1=1= == == = = = = = = = = & 0 = = = = = = - - -
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B xomoHKkax Ha 3KpaHe Toka3zaHbl BpeMeHHbIe nHTepBaibl (0 ... 31), cTpOKH MpencTaBIsAIOT co00i nHTEepdeiics (1-i n
2-it uarepeiicel E1, a Taoke unrepdeiicet DSL A, B, C, D). B npuBeneHHo#l Bblllle KOHQUTYypaluyu NpUMEHSIETCS
clieqyIollee pacupeeaeHue:

urepdeiic E1 TSO = He ucnonb3yercs

Hrepoeiic E1 TS1 ... 10, 31 - Untepdeiic DSL A TS1 ... 3,5 ... 12

Hrepdetic E1 TSll .. 20 & Hurepodeiic DSL B TSI ... 10

urepdeiic E1 TS21 ... 26 - Untepdeiic DSL C TSS ... 13

Hrepdeiic E1 TS27 ... 30 = Uurtepdeiic DSL D TS1, 3,5, 7
HTepdetic E1 TSO . 31 —> He ucnonesyercs

CHavajna TOKHO OBITh CKOHPHUTYPHUPOBAHO paclpeaercHrne BpeMeHHBIX nHTepBaioB E1. CHMBOIB THHAN Ha AWCIUIEE
"MHororo4yeyHoil koHpurypanuu" OyIayT Moka3aHbl B BHIe cTpouHbIX OykB ("a" ... "d"), 4yTo o3HauaeT Ha3HAa4YEeHUE
BPEMEHHOI'0 HHTEpBaJa ONpeAEICHHON JIMHNH, HO YTO €ro MO3UIKU Ha JaHHOW JIMHUY ellle He ONpeesieHa.

[Toce 3TOro NOMKHBI OBITH BHIOPaHBI BPEMEHHBIE MHTEPBAJbBI, KOTOphIE OYAyT HMCHONB30BaThCs Ha JuHUIX DSL.
BpemeHHble MHTEpBabl, KOTOphIE BHIOpaHbI Ha JIMHUX, OyIOyT mMoka3aHbl mnponucHeiMH OykBamu ("A" ... "D") B
pacripeniesieHul BpeMeHHBIX uHTepBaioB El. Eciam Bel BeIOpamy Oonblle BPEMEHHBIX WHTEPBAIOB, Ye€M 3TO
JEWCTBUTENIFHO Ha3HAYECHO JUIA JIAHHOW JIMHMM pacnpeneneHreM El, nuiiHue BpeMeHHbIE MHTEpPBalbl TOCTYIHBI HE
Oynyt. Taxxe He OyAyT AOCTYNHBI T€ BPEMEHHBIE MHTEPBAJIbI, KOTOPHIE BBIXOT 3a MPENesbl CKOHPHUTYPHPOBAaHHOMN
JIMHEHHOW CKOPOCTH.

Jnst MHOTOTOYEYHON KOH(HUTYPAIHH UCIIONb3YIOTCS CIIEAYIONINE OIPAHUICHHUS:

e  Brl He MOXeTe IpH paclpeieleHNH Ha3Ha4aTh BpeMEeHHbIe HHTepBaibl o0oux mHTepdeticoB El g omHON mrHUN
DSL.

e Jlns muauit DSL C u D oO0s3arenbHO JODKHBI Ha3HAYaThCS BPEMEHHbIE HMHTEPBaJbl C OJHOIO M TOTO K
unrepgeiica E1. Jlunnu A u B MoryT ucrosp30BaTh BpeMEHHbIE HHTEPBANbI C pa3HbIX HHTepderico El.

e Korna oqun unrepdeiic E1 ncnonp3yer Tonbko muHMI0 A, npyroit uaTepdeiic E1 He MOXXET HCHONB30BaTh TOJIBKO
muauio B. B aToM ciydae 1uist taHHOTO HHTepdelica MOXKET HCIOIb30BaThCsl ToIbKO JMHUS C nnn muaus D.

e Jluauu C u D BMecTe MOTYT HCIIOJIB30BaTh TOJBKO 47 BPEMEHHBIX HHTEPBAJIOB. DTO HE OIPaHHMUYUBAET KOIUYECTBO
BPEMEHHBIX WHTEPBAIOB, KOTOpBIE MOTYT OBITH Ha3HA4€HBl JUIl JAHHBIX JIMHWH, TaKk Kak OHH JOJDKHBI
UCTIONB30BaTh OJWH M TOT ke nHTepdeiic E1 n, cnemoBarensHO, MOTYT UMETh TOJNBKO 32 BpeMEHHBIX WHTEpBaa.
OnHako, HEKOTOpble (pyHKIMHU Ipeobpa3oBaHusl CUrHajia OyIyT HEBO3MOXHBI, TOTOMY YTO JIBE JIMHUU Pa3leIsioT
47 OaiiToB, MCHIONB3ys TMEpeKphIBaommecs okHa B 32 Oaifra, W mepeKkphiBaeMas 30Ha MOXKET HCIIONb30BaThCA
TONBKO OJHON M3 ABYX JMHHNA (pacmpeielieHne MaMsITH IBYX OKOH jaenaercss "Kyckamu' mo 8 Oait). [anHoe
OTpaHHYCHHUE CYIIECTBEHHO TOJBKO TOTZa, KOT/IA BBl UCIIOIb3yeTe BpeMEHHbIC MHTepBanbl ooenx muauii C u D B
Hauane (TS1) u xonue (TS31) mukna.

e KonunyecTBO BpeMEHHBIX MHTEPBAJIOB, MEPENaBaeMbIX MO KOJBIY, JODKHO ObITH KpaTHO 2, T.e. 2, 4, 8 umu 16
(obparutecs k pazneny "KackanHoe nogkmodenue moayneit Multipoint LTU").

8.2.5 Kackagnoe noaxiaouenue moay.aeii Multipoint LTU

Ecnn Ha KaXkayro yAaJIEHHYIO CTaHIHIO JODKHO OBITh TEPEAaHO TOJIBKO HEOOJBIIOE KOIWYECTBO BPEMEHHBIX
WHTEpBaJIOB, deThipex nuHuA DSL Ha kaxmeii wmaTepdeiic E1l HemocTaTodHo ISl HMCTIONB30BaHHA BceX 32-X
BPEMEHHBIX MHTEPBAJIOB. B Takux cimydasx Heckonpko Moxayiei LTU MoryT ObITh MOAKITIOYEHB KacKaaHo. [t aToro
UCTIONB3YETCS CEYIOIUM TPUHIUII.

BpeMmenHbIe HHTEpBaJIbl, KOTOpPBIE Ha3HAaUaroTCs Juist YeThipex JuHnid DSL monyns LTU, pactipenensirorcsi kKak 0OBIYHO.
Bpemennsie nHTEpBalbl, KOTOPBIE Ha3Ha4YaroTcs A quHuid DSL npyrux moayneit LTU, nepenaroTcs mo KoJblLy.

Curnan nepemaun E1 momaercs Ha BXom El 1-ro monyns LTU. Beixomuoit curnan El 1-ro momgyms LTU Oyxer
BKJIIOYaTh B ce0sl NPHUHATHIC BpPEMEHHBIC WHTEpBanbl, HazHayeHHble mus juHUA DSL 1-ro momyns LTU rmuroc
nepeaaBaeMble 10 KOJbIly BpEMEHHbIE HHTEPBAJIbl, KOTOpPBIE HE U3MEHSIOTCA. DTOT BbIXxox El coenunsiercs ¢ BXogom
El 2-ro momyns LTU. Bropoit moxyns LTU Oyzer nepenaBaTh BpeMEHHBIC HHTEPBAIBI HA CBOHM YETHIpE YIACHHBIX
CTaHIMW; UIMEHHO 3TH BpPEMEHHBIE HHTEPBaJIbl ObIIN NepeaaHsl o Koublly Ha 1-M Moxyne LTU. On Gyzner nepenaBath
10 KOJIbIy T€ BPEMEHHbBIC HHTEPBAJIBI, KOTOpbIC ObUTM mcronb3oBaHbl 1-M momynem LTU, a takxe Bce apyrue
BpPEMEHHBIE MHTEPBAJIBI, KOTOPBIe OyAyT mcmoib3oBatbes apyrumu monyiasimu LTU. Beixog El 2-ro momyns LTU
COZIEP’KUT BPEMEHHBIE HHTEPBAJIb, IPUHSTHIC OT yIAJICHHBIX CTAHIUH, TOAKIIOUCHHBIX KO 2-My Moxyiito LTU, a Taxke
HepelaHHbIe 110 KOJIbIy BPEMEHHBIC HHTEPBaNbI (B KOTOPBIC BXOAAT BPEMEHHbIE MHTEPBAJbI, IPUHATHIE |-M MoIynem
LTU u He uzmeHennsle Ha 2-M moaynie LTU). Jlanusiii Beixoq E1 coenunen ¢ Bxonom El cnenyromero moayns LTU u
tak nanee. Beixon E1 nocnennero monyns LTU npexacrapisier coboii oOumii npunsThii curnai E1.
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time slots 16...31
— > NTU
/ 5
LTU 2
A NTU
~ B — | ©

E1

A

NTU

loop back time|

slots 0...15 D
NTU

Pucynok 8-22: Kackaonoe nooxnwouenue mooyneii Multipoint LTU.

Transmit/receive time slots 0 ... 15 Ipuem/niepeaua BpeMeHHbBIX HHTEpBaIOB () ... 15

Loop back time slots 16 ... 31 [lepenanHple O KOJIBITY BpeMEHHBIE HHTEpBaJH 16 ... 31
Transmit/receive time slots 16 ... 31 [Tpuem/niepegaya BpeMeHHbBIX HHTEpBajoB 16 ... 31
Loop back time slots 0 ... 15 Ilepenannpie O KOJIBITY BpeMeHHbIe HHTepBaibl 0 ... 15

ITpumep (cmoTpuTe pUCYHOK 8-22):

Me1 pacnpenensiem 32 BpeMeHHbIX uHTepBana nuxia El mo 8 momynsm cereBoro oxonuanuss NTU. Kaxnenii NTU
noxydaer 4 BpeMeHHBIX uHTepBana (256 Ko6ut/c). Mogymn NTU c 1 mo 4 (mogxmovennsie k moxyiao LTU 1)
MoJIy4aroT BpeMeHHble untepBaibl 0 - 3,4 - 7, 8 - 11, 12 - 15, a mogynu NTU ¢ 5 no 8 (nmoaxmouennsie k LTU 2)
[I0JIy4at0T BpeMEHHbIE UHTEpBaNbl 16 - 19, 20 - 23,24 - 27,28 - 31.




Monyns LTU 1 xoHOUTYpHpYETCS ¢ TOMOIIBIO CIESTYIONIX KOMaH:

MP 1 AAAABBBBCCCCDDDDLLLLLLLLLLLLLLLL

MP A 1111
MP B 01111

MP C 01111
MP C 01111

B pesynbrate nomyuaercs cieayromas KoHpurypauus:

A 1111 = = = = = = = = = & o & o oD e Dt e e e e e
B - 1111 == = = = = = o = o o o o o o oo emea e e
€ = 1111 = = = = = = =« = & o & oot Dm e e e e e e e
D - 1111 = = = = = = = o = o o 0 o o & o o e s e e e

| Multipoint Configuration | MHoroTro4yedHast KOHOHUTypaIus

Mopyns LTU 2 xoHpUrypHupyeTcsi ¢ HOMOIIBIO CIESIYIOMINX KOMaH/I:
MP 1 LLLLLLLLLLLLLLLLAAAABBBBCCCCDDDD

MP A 01111
MP B 01111
MP C 01111
MP D 01111

2 - - - - - - - - o - - oo 4o 4o Do oo o
A - 1111 - - == === == = o 0 & & 4 4 & & & 4 044 - -
B - 1111-=== == === == == o o o o 0 0 0 o = o - - - -
C =111 1= === === o o 0 0 0 0 0 = & & & 0 e e e e -
D - 1111=== === === = ==« o o 0 0 0 0 = = o - - - -

| Multipoint Configuration | MHoroTto4yedHasi KOHOUTYpaIHs




Breixox E1 momyns LTU 1 moxkirouen k Bxoxy El moxyns LTU 2; o6opynoanue E1 Ha cropone LTU nogxitrodeHo

ko Bxoxy E1 momyns LTU 1 u x Bexoxy E1 momymst LTU 2.

NwmetiTe B BUy, YTO KOJIMYECTBO BPEMEHHBIX MOJYJIEH, MepelaBaeMbIX 1O KOJbIy, JODKHO OBITh KpaTHO 2, T.e. 2, 4, 8

i 16.

8.3 CBeToanoaHbIe HHAUKATOPHI

Yetsipe cBeTOAMOAHBIX WHAMKaTOpa (1 ... 4) HCMONMB3YIOTCA IS AEMOHCTPALMN COCTOSHUS HOPMAJIBHOW paboTHI U
aBapuilHOW curHanmzauuu. Kakaslil CBEeTOANOAHBIN HHAUKATOP MOKET UMETh 3€JIEHBIN, SHTAPHBIN WIA KPAaCHBIM LIBET;

3HAaUYCHUC MHAWKAIIUN IMTPUBOJUTCA B Ta6n14ue HHWXC.

8.3.1 CBeToanoaHbIe HHAUKATOPHI COCTOSTHUS

Cocrosinue

CBeToaMoAHbI HHAMKATOP

ABapusi uTaHus

Brikarouen

HeI/ICHpaBHOCTL MCCTHOI'O o60pyz[013aHI/m, cbOoii B porpaMMHOM obecreyeHuH

KpacHblii, Muraromiumii

HopwmanbHast paboTa

3eneHbIit

TexHauueckas (HecpoyHasi) CUTHAIM3AIMs (MECTHOE/YIaJICHHOE YCTPOICTBO)

SHTapHsIii

ABapwuiiHas (cpoyHasl) curHajau3anust (MecTHOe/ylaJleHHOE YCTPOHCTBO)

Kpacusrii




9 Onucanue nepeaHei U 3aHel MaHeJIH
9.1 HacroabHblil Moayab ceTeBoro okoHuanusi NTU, 3axuss naneab
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9.2 Moay.ab cereBoro okondanusi NTU ¢ kopmycom Tuna Minirack, nepeansisi naneJb
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9.3 CheMHbIi MOAYJIb JIMHeHHOro okoHYaHnusi LTU, nepennss nanean
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9.4 Moayab nuHeiinoro okon4anns LTU ¢ kopmycom Tuna Minirack, nepeanss naHeJjb
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10 Onucanue pas3reMoB

10.1 Pasznem DSL

Tum: RJ45-8
Front View
RJ45-8
Pazbem RJ45-8, B ciepenu
Moayns NTU Moayne LTU (Dual u Multipoint)
Konrakr | Curnan Omnucanue Curnan Onwucanue
1 He - LD.a Jluaus D, 1 mpoBoj (mTelpeBoit
HCIIOJNIB3yeTCs KOHTAKT)
2 OkpaH OkpaH Kabenst DSL | LD.b Jluanst D, 2 mpoBon (KoibleBOi
(IOTIOTHUTETTFHO) KOHTAKT)
3 He - LB.a Jluaus B, 1 mposox (mTeIpeBOit
HCIIOJIB3yeTCs KOHTAKT)
4 LA.a Jluaus A, 1 mposox (mrthipeBoii | LA.a Jluaus A, 1 mpoBoj (WITHIpEBOH
KOHTAKT) KOHTaKT)
5 LADb Jluams A, 2 mpoBopn (kombresoi | LA.b Jluaus A, 2 mpoBon (KOJBIEBOH
KOHTAKT) KOHTaKT)
6 He - LB.b Jluaus B, 2 mpoBon (kombIeBOM
HCIOJIB3YETCs KOHTAKT)
7 Okpan OkpaH Kabens DSL | LC.a Jlmaus C, 1 mpomop (WITHIpeBOH
(TONIOJTHUTENBHO) KOHTAKT)
8 He - LCb Jlunust C, 2 mpoBoj (KOJbLEBOM
UCTIONB3YETCS KOHTAKT)
10.2 Paszbem E1
1 8
10.2.1 ITostHoe conpoTuBJieHne 120 Om
O O OO0 O 0o oo
Monyne LTU: \O cecoo O/
9 15
Tum: BUIOYHAS YaCTh IEKTpHUYSCKOro coequuutes SubD15 (Bua cepenn).
Konrakr Curnan Onucanue
1 RXla 1-#1 Beixox E1 120 Om (mpoBon A)
2 FPE @DyHKUMOHAIBHOE 3aIMTHOE 3a3eMiieHne (FKkpaH kabens RX)
3 TXla 1-i1 Bxox E1 120 Om (mpoBon A)
4 FPE @dyHKUMOHAIBHOE 3alIMTHOE 3a3eMileHne (9KkpaH kadenst TX)
5 FPE @DyHKUMOHAIBHOE 3aIMTHOE 3a3eMiieHne (dKpaH kabens RX)
6 RX2a 2-#i Beixoq E1 120 Om (mpoBox A)
7 FPE @dyHKUMOHANBHOE 3alIMTHOE 3a3eMileHne (9KkpaH kademst TX)
8 TX2a 2-ii Bxog E1 120 Om (mpoBox A)
9 RX1b 1-#1 Beixox E1 120 Om (nposon B)
10 He ucnone3yercs -
11 TX1b 1-#1 Bxox E1 120 Om (npoBon B)
12 He ucnons3yercs -
13 RX2b 2-ii Beixoq E1 120 Owm (mpoBox B)
14 He ucnone3yercs -
15 TX2b 2-ii Bxox E1 120 Om (npoBon B)
Moaynas NTU: 1 5

O O O o O
O O OO0




Twr: BUIO4HAs 9acTh ANEKTPHUECKOro coequHuTeNs SubDY (Bup criepem).

Kontakr Curnan Omnwucanue

1 RXa Bexox E1 120 Om (mpoBog A)

2 FPE DyHKIIMOHAIBHOE 3alIMTHOE 3a3eMiieHne (9KpaH kadesst RX)
3 He ucnonesyercs -

4 FPE dyHKUMOHAIBHOE 3alIMTHOE 3a3eMiieHne (dkpaH kadens TX)
5 TXa Bxon E1 120 Om (mpoBox A)

6 RXb Brexox E1 120 Om (mposox B)

7 He ucnoassyercs -

8 He ucnonesyercs -

9 TXb Bxon E1 120 Om (mposoa B)

10.2.2 ITotHoe conpoTuBiienne 75 Om
Tum: BNC 75 Om

10.3 Pazbem n x 64 Kout/c

10.3.1 Tun nmoab30BaTEILCKOr0 HHTEpdeiica

Jiis BceX peKMMOB UCTIONB3YETCA PO3ETOYHAS YacTh AIEKTpUYecKoro coeanHuTens SubD25. B mpuBenenHoi Hinke Tabimie
yKa3aHa pa3BOJKa BBIBOJIOB pa3beMa i pa3iMuHbIX PEeXUMOB (B coorBercTBuM ¢ RS-530, ISO 2110) u ypoBHH,
UCIIOJIb3YEeMBbIE JIJIsl CUTHAJIOB.

13

25| ©

14] o
ol1

PoserouHas yacTh AnekTpuuecKoro coeaunutTens SubD25, Bun ciepean.

Howmep Bxon/ Howmep ITU-T YpoBeHb curHana

KOHTaKTa BBIXOJT V.35 V.36 X.21 V.35 V.36 X.21
1 FGND FGND FGND

2 Bxop, 103A 103A TA V.35 V.11 V.11
3 Brixon 104A 104A RA V.35 V.11 V.11
4 Bxop, 105 105A CA V.28 V.11 V.11
5 Brixon 106 106A 1A V.28 V.11 V.11
6 Brixon 107 107A V.28 V.11

7 102 102 G

8 Boixon 109 109A V.28 V.11

9 Brixon 115B 115B BB V.35 V.11 V.11
10 Brixon 109B V.11

11 Bxog 113B 113B XB V.35 V.11 V.11
12 Brixop, 114B 114B SB V.35 V.11 V.11
13 Brixon 106B 1B V.11 V.11
14 Bxon, 103B 103B TB V.35 V.11 V.11
15 Brixop, 114A 114A SA V.35 V.11 V.11
16 Brixo 104B 104B RB V.35 V.11 V.11
17 Brixon 115A 115A BA V.35 V.11 V.11
18 Bxogx 141 141 V.28 V.10

19 Bxon 105B CB V.11 V.11
20 Bxon, 108/2 108/2A BIA V.28 V.11 V.11
21 Bxog 140 140 V.28 V.10

22 Brixon 107B V.11

23 Bxon, 108/2B BIB V.11 V.11
24 Bxog 113A 113A XA V.35 V.11 V.11
25 Brixon 142 142 V.28 V.10

Howmepa ITU-T cootBerctByrot ITU-T V.24 (V.35, V.36) u ITU-T X.24 (X.21).



Homep ITU-T | Onucanne Or DCE | K DCE
(ammaparypa (ammapatypa
OKOHYaHUSA OKOHYaHHMS
KaHaja IaHHbIX) | KaHaia
JTAaHHBIX)
102, G, | 3emys curuana
SGND
103, T IlepenanHble JaHHBIE X
104, R [IpuHsTHIE JaHHBIE X
105, C 3anpoc Ha nepenavyy X
106, 1 I'oTOBHOCTB Nepenaun X
107 Cursan roToBHOCTH K Ilepeiade JaHHBIX X
108/2 Cursaan roToBHOCTH K IIPUEMY JAHHBIX X
109 JleTekTop nNpuHIMaeMoro JIMHEHHOT0 CUrHajla KaHana JaHHBIX X
113, X CoHamnpaBlieHHBII TaKTOBBIM CHUTHal Iepefadd, IepelaHHbIe X
JlaHHBIe OYyT TMCKPETU3UPOBATHCS C HApACTAIOMUM (POHTOM
114 Berpeunslili TakTOBBIN cUTHan Iepefadud, NepefaHHble AaHHblE | X
OyAyT AMCKPETH3MPOBATHCS C HAPACTAIOUIMM (PPOHTOM
115, S TakTtoBasgs 4YacToTa TpHeMa, NpPUHATBIE JaHHBIE OynyT | X
JIICKPETU3HPOBATHCS C HAPACTAIOIINM (PPOHTOM
140 Y naneHHbIA nuIeid X
141 MecTHBIH T X
142 Pexxum TectupoBanust X
B BaiitoBass cUHXpOHHM3alMs, BBIKIIOYAeTCd BO BpeMsa nepBoi | X
TIOJIOBMHBI IIOCIIeIHEeTo OnTa B Oaiite
BI Bxop 6aiiToBOl CHHXpOHHM3aIUH (OpUTHHAIBHAS pa3paboTKa) X

Unrepdeiic Tvma DCE (anmaparypa OKOHYAaHUs KaHajda JAHHBIX), WCIOJNB3YHTE COOTBETCTBYIOIIMH KaOemb-
nepexomHuk s pazbema DTE (oxoneunoe o0opyaoBaHME JaHHBIX) WIH CTaHAApTHBIE pasbeMbl ISO 2593 mma V.35,
ISO 4902 mnst V.36, ISO 4903 nns X.21.

10.3.2 Kaoeau n x 64 Kout/c

10.3.2.1 Ka6eas V.35 DTE

male female

34-koHTakTHBIE pazbeMbl V.35/ISO 2593
BuitouHast 4acTh JIEKTPUYECKOTO COSTHHUTEIS
Po3erouHas yacTh 3IEKTPUUSCKOTO COSIMHHUTENS

Tum pa3pema: 34-kortaktHbIN (ISO 2593), po3eTouHas 4acTb AIEKTPUYECKOTO COSTUHUTEIS

Howmep ITU-T | Ha3znauenue KOHTaKTa 34-konTakTHO | Ha3HaueHume KOHTaKTa 25-KOHTAKTHOW BUJIOYHOM
PO3EeTOUHOH 9acTH AJIEKTPUYECKOT0| YaCTH DIIEKTpHUYECKOro coepnHurens (a/b)
coequnautes (a/b)

FGND A 1

SGND B 7

103 P/S 2/14

104 R/T 3/16

105 C 4

106 D 5




107 E 6

108 H 20
109 F 8

113 U/W 24/11
114 Y/AA 15/12
115 V/X 17/9
140 N 21
141 L 18
142 NN 25
10.3.2.2 KaGeas V.35 DCE

Tun pazpema: 34-kontakTHBIN (ISO 2593), BHIOYHAS YacTh 3JEKTPUUIECKOTO COSTUHUTEINS

Howmep ITU-T | Haznauenue KOHTAaKTa 34-konTtakTHOoi | HazHaueHne KoOHTakTa 25-KOHTAKTHOW BHUJIOYHOM
BUJIOYHOH YacTH AJIEKTPUUECKOTO COEIMHUTENS | YacTH DJIEKTPUYECKOro coequHuTesst (a/b)
(a/b)
FGND A 1
SGND B 7
103 P/S 3/16
104 R/T 2/14
105 C 5
106 D 4
107 E 20
108 H 6
109 - -
113 U/W 17/9
114 - -
115 V/X 24/11
140 N 25
141 L 25
142 NN 18
10.3.2.3 Ka6eas V.36 DTE
/0 19 / 1
37 © 20 O Q
L 4 ’ [
. Te
L] e
L 3 ¢ * a
L ] L J -
20{ o o) 1 37| o o
N 319
37-xoHTaKTHBIE pazbeMbl V.36/ISO 4902 male female

Bumounas gacte QJICKTPHUICCKOTIO COCAUHUTCIIA
Po3zerounas gacth QJICKTPHUYICCKOI'0O COCAMHUTCIIA

Tum pa3zpema: 37-kortaktHEIN (ISO 4902), po3eTouHas 4aCTh MIEKTPUUECKOTO COSAUHUTEIS

Howmep ITU-T | Haznauenue KOHTaKTa 37-konTtakTHOW | Ha3zHaueHne KOHTakTa 25-KOHTAKTHOW BUJIOYHOM
pPO3€TOYHOU 4acTu AJIEKTPUYECKOTO | YaCTH AJIEKTpHYECcKoro coeanHures (a/b)
coepuHuTes (a/b)

FGND 1 1

SGND 19 7

SGND (a) 37 7

SGND (b) 20 7

103 4/22 2/14

104 6/24 3/16

105 7/25 4/19




106 9/27 5/13
107 11/29 6/22
108 12/30 20/23
109 13/31 8/10
113 17/35 24/11
114 5/23 15/12
115 8/26 17/9
140 14 21
141 10 18
142 18 25
11.3.2.4 KaGeas V.36 DCE

Tun paspema: 37-koHTakTHEIN (ISO 4902), BHI0YHAS YacTh SJEKTPUUIECKOTO COSTUHUTEINS

Howmep ITU-T | Haznauenue KOHTAaKTa 37-konTakTHOU | Ha3HaueHne KoOHTakTa 25-KOHTAKTHOW BUJIOYHOM
BIJIOYHOM YacTH JIEKTPUICCKOTO COCIAMHUTENS | YaCTH AIICKTPHIECKOTro coenuHuTens (a/b)
(a/b)

FGND 1 1

SGND 19 7

SGND (a) 37 7

SGND (b) 20 7

103 4/22 3/16

104 6/24 2/14

105 7/25 5/13

106 9/27 4/19

107 11/29 20/23

108 12/30 6/22

109 - -

113 17/35 17/9

114 - -

115 8/26 24/11

140 14 25

141 10 25

142 18 18

10.3.2.5 Kao6ear X.21 DTE

15-xoHTakTHBIE pazbeMbl X.21/ISO 4903

Bunounas gacth SJIEKTPUYIECKOTO COCTUHUTEIIA

15] ©

male

Po3ero4Has yacTh 3MEKTPUUECKOTO COCIMHUTEIS
Tun pasbema: 15-kontakTHBIN (ISO 4903), po3eTouHas 4acTh AIEKTPUUECKOTO COSAUHUTEIS

15] o
\08

female

Howmep ITU-T | Haznauenue KOHTaKTa 15-konTakTHOW | Ha3HaueHne KOHTakTa 25-KOHTAKTHOW BUJIOYHOM
PO3€eTOUHOM 4acTU JIEKTPUYECKOTO | YaCTH AJIEKTpHUYECcKoro coeanHurens (a/b)
coepuHuTes (a/b)

FGND 1 1

G 8 7

S 6/13 15/12




R 4/11 3/16

T 2/9 2/14

C 3/10 4/19

I 5/12 5/13

B 7/14 17/9"
BI (7/14)) 20/23"
IIpumeuanue:

1) Konraktsr 17 - 20 1 9 - 23 10mKHBI OBITh COCIMHEHBI BHYTPH 25-KOHTAaKTHOTO pa3beMa.
Kpome Toro, korja UCHojb3yeTcsl COHAIIPABICHHBIM TAKTOBBIM CHUTrHA X, HO HET OaWTOBON CHHXPOHU3AIMH, TaHHBIN

KaOeJIb MOYKET UCIIOIb30BaThC:

Howmep ITU-T | Haznauenue KOHTAaKTa 15-konTakTHOW | Ha3HaueHne KOHTakTa 25-KOHTAKTHOW BUJIOYHOM
PO3€eTOUHOM 4acTu AJIEKTPUYECKOTO | YaCTH AIIEKTPHUYECKOro coeanHuTens (a/b)
coemuauTesA (a/b)

FGND 1 1

G 8 7

S 6/13 15/12

R 4/11 3/16

T 2/9 2/14

C 3/10 4/19

I 5/12 5/13

X 7/14 24/11

10.3.2.6 Kaoear X.21 DCE

Tun pazpema: 15-konTakTHEIH (ISO 4903), BHnodHast 4acTh 3JIEKTPHYECKOTO COSTUHNUTEIS

Howmep ITU-T | Haznauenue KOHTaKTa 15-xonTakTHOHM | Ha3Hauenne koHTakTa 25-KOHTAKTHOH BHIJIOYHOM
PO3ETOUHOM 4acTu AIEKTPHUYECKOTO | YAaCTH JIEKTPUUECKOro coequHuTens (a/b)
coequnautens (a/b)

FGND 1 1

G 8 7

S 6/13 24/11

R 4/11 2/14

T 2/9 3/16

C 3/10 5/13

I 5/12 4/19

B 7/14 20/23

Kpome Toro, korja UCHojb3yeTcsl COHAMPABICHHBIM TAKTOBBIM CHUTrHA X, HO HET 0aWTOBON CHHXPOHU3AIIMH, TaHHBIN

Ka0esIb MOYKET UCIIOIb30BATHCS:

Howmep ITU-T | Haznauenue KOHTAaKTa 15-konTakTHOW | Ha3HaueHue KoOHTakTa 25-KOHTAKTHOW BUJIOYHOM
pO3€TOYHOM 4acTH AIEKTPUYECKOTO | YaCTH ICKTPHUCCKOTO COSAMHUTENS (a/b)
coenuaUTEN (a/b)

FGND 1 1

G 8 7

S 6/13 24/11

R 4/11 2/14

T 2/9 3/16

C 3/10 5/13

I 5/12 4/19

X 7/14 15/12




10.4 PazbeMm Tekymero KoHTpoJs (Mouutopa) Ha NTU
Tumn: Pozerounas yacTp snekrpuyeckoro coenuuutens SubD9 (Buza cepenu)

5 1
\ O O O O O/
O O OO0
9 6
Konrakr | Curnan Omnucanne
1 SGND 3emutst curHasa RS-232
2 TXD Ilepenaya manaeix RS-232
3 RXD ITpuem nannabix RS-232
4 ALACOM OOuii KOHTAKT pesie CUTHANHU3ALUT
5 SGND 3emis curdanga RS-232
6 DA NC KonTakT aBapuiiHO# (Cpo4HOIf) CUTHATIM3AIMK, HOPMAJIbHO 3aMKHYTHIN
7 DA NO/CTS | KonrakT aBapuiiHOil (CpOYHOI) CHTHAIN3AIMU, HOPMAJIBHO Pa3OMKHYTHINH/['0TOBHOCTh K
nepenade RS-232
8 ND NC/RTS | KoHTakr TexHMYecKoW (HECpOYHOI) CHTHaJIM3aliM, HOPMAallbHO 3aMKHYTHIN/3anpoc
nepegaun RS-232
9 ND NO KoHTakT TexHHUeCcKoH (HECPOUHO) CUTHAIM3AIMH, HOPMAJIbHO PA30MKHYTHII

10.5 Pa3beM Tekymero kourpoJst (Moautopa) Ha LTU ¢ kopmycom Tuna Minirack
Tum: Po3etodnast yacTp snekTpudeckoro coenuautens SubD9 (Bug criepenn)

5 1

\O O O O O /

O 0O O O

9 6
Kontakr | Curnan Onucanue
1 SGND 3emus cur"ana RS-232
2 TXD Ilepenaya nanneix RS-232
3 RXD ITpuem mannbIX RS-232
4 NC He ucnonesyercs
5 SGND 3emus cur"ana RS-232
6 NC He ucnonesyercs
7 NC He ucnonesyercs
8 NC He ucnonesyercs
9 NC He ucnone3yercs

st ToAKIIFOUeHNsT K KOMITBIOTEPY WM TEPMHMHAIYy MCIONB3YHTE cTaHAapTHHIN kabenb RS-232 SubD9 (poserouHas wactsb
SIEKTPUUECKOrO COEAUHUTENS - BUIOYHAS YaCTh MIEKTPUUECKOTO COEAUHUTEIS).

10.6 Pazbem nogaun nutanus 48 B nocrosnHoro toka (NTU)

Tumn: Molex Minifit Junior, Oe3onacHblil pa3beM ajanrtepa MUTaHUs ¢ PUKCALINECH.

Pazbem nomaum nuranus tumna Molex (Bup cniepenu)

Konrakr Curnan Onucanue

1 -PWR MuHyCcOBOM KOHTaKT NOJa4i NUTaHUs JUIsl aanTepa d1eKTPONUTaHUs

2 PROT CoenuHsieTcs ¢ OTBOJIOM CpefHEH TOUKH MOTJIOTUTeNIeH Ha Bxoae tuHuu DSL
3 NC He ucnons3yercs

4 +PWR [1mr0coBOM KOHTAKT NOIAYX MATAHUS JIs aJjanTepa 3JIEKTPOIUTaHUs




10.7 Pazbem nogaun nuranus 48 B nocrosinHoro roka (kopmyc tuna Minirack)

Tum: Molex, 6e30macHBIH pa3beM ¢ (PUKCcaIei.

Pa3bem momaun mutaHus Tria Molex (Buz criepen)

KoHTakt Curnan Onucanue

1 NC He ucnonwsyetcst

2 NC He ucnonp3yercs

3 -PWR MuHYCOBO# KOHTaKT MOJa4y NUTaHMs OT Oaraper (3alHIICH IPEIOXPAHUTEIEM)
4 +PWR Iir0ocoBOM KOHTAKT MOAAYM MUTAHUS

10.7.1 Pa3beM moga4yu NUTaHUA NepeMeHHOro Toka (Toiabko 1 LTU ¢ kopmycom Tina Minirack)

Nmeer nepexirouarens 230 B/115 B u aBa npegoxpanurens IEC127. [IpenoxpaHuTeny UMEIOT YOI HOMUHAT:
2 x T 500 MA st HanpsbxeHus mutanust 115 B, 2 x T 250 MA s Hanpsbkenust nutadus 230 B.

Pazwem tima IEC 320 C14.

10.7.2 Bxoa curnana 2048 xI'y (toabko anst LTU ¢ kopnycom Tuna Minirack)
BxoJ BHEITHETr0 TAKTOBOTO CHT'HAJIA.

Tum: BNC 75 Om
Bxon umeeT TpaHC()OPMATOPHYIO Pa3BA3KY.

10.7. 3 Curnanuzanusa TMN (Toabko aasi LTU ¢ kopnycom tuma Minirack)
JlaHHBI pa3beM HCHONB3YETCS I MOAKIIOYCHUS KOHTAKTOB pEJic aBapHMHOW CUTHAIW3aIlMM W s uHTepdeiica

RS485.

Tum: SubD15, po3eroynast 4acTh 3J1EKTPUIECKOTO COCTMHUTEIS.

Konrakr | Curnan Omnucanne

1 GND 3ammTHOE 3a3eMIICHUE (JAaHHBIA KOHTAKT COSAMHEH C KOHTAKTOM §)

2 RX 485+ Bxox RS485 (monoxuTensHBIN)

3 NC He ucnons3yercs

4 TX 485+ Brixox RS485 (monoxuTenbHbIH)

5 NC He ncnonesyercs

6 NAL NO Texumueckas (HeCpoYHas) CHTHAM3AINS: HOPMAJIEHO Pa30MKHYTHIAH KOHTAKT
7 DAL NO ABapuiiHasi (CpoYHas) CHTHAIM3ANHMs: HOPMAJIbHO PA30MKHYTHIH KOHTaKT

8 SGND 485 3emust curHana RS485 (maHHBIM KOHTAKT COSIMHEH ¢ KOHTAKTOM 1)

9 RX 485- Bxox RS485 (oTpumiatensHblii)

10 NC He ncnonesyercs

11 TX 485- Breixox RS485 (orpunaTenbHbIi)

12 NC He ncnonesyercs

13 NAL NC Texamueckas (HeCpoYHasi) CHTHAU3AINS: HOPMAJIFHO 3aMKHYTHI KOHTAKT
14 DAL NC ABapwuiiHasi (CpoYHasl) CHTHAIM3ALHWs: HOPMaJbHO 3aMKHYTHIH KOHTaKT

15 AL COM OOuwii KOHTAKT JJIs1 aBAPUIHON M TEXHMUECKOW CUTHAIM3AINH (peJie CUTHAIN3AIINH)




11 TexHn4ecKkue XapaKTePUCTHUKHU

11.1 UnTepdeiicn

11.1.1 UnTepdeiic muaun DSL

Cranpaprt:

ETSI TS 101 524, ITU-TT G.991.2 npunoxenue B

KommaecTBo rnap:

1,2 mm 4

CKOpOCTB nepeaadn 1aHHbIX IO Ka)KZ[OfI nape:

200 - 2320 Ko6ut/c £+ 32 ppm

JIMHEHHBIN KOMI:

Trellis-coded PAM16

HomunanpHOE moHOE CONPOTUBJIECHUEC JINHUM:

135 Om

[TepenaBaeMasi MOIIHOCTb IMPHU COIMPOTHUBICHUU
yHEn 135 OM:

CootserctByer ctangapty TS 101 524

3amTa OT mepeHanpsDKEHI:

LTU: pexomermamms [TU-T K.20:2000 (K.44:2000)
NTU: pexomenganus ITU-T K.21:2000 (K.44:2000)

Tun pa3pema:

RJ-45, 8-KOHTaKTHBIN

11.1.2 [Moab3oBaTeabCcKuil HHTEPPeiic

El:

Cranpaprt: Pexomennanus ITU-T G.703/G704
CKopocThb nepeaaul JBOMYHBIX JAHHBIX: 2048 Koéur/c + 50 ppm

JInnelHbIl KO HDB3

HI/IKJ’IOBaH CUHXPOHU3AIUA:

ITU-T G.704/npo3payHblii pexxum

ITomHoe BXOJHOC COMPOTHUBJICHUC!

120 Om, 75 OMm

AMIUINTY1a CUTHAJIA:

+ 3,00 B (120 Om); + 2,37 B (75 Om)

I[pO)KaHI/Ie CHUT'HaJia:

CooterctByeT pekoMenganuu [TU-T G.823

BaHII/ITa OT BJICKTPOCTATUYCCKOI'O pa3psija:

8 kB (MomHus)

Tun paszbema:

OwM mmu BNC 75 Om

Owm i BNC 75 Om

LTU: BunouHast yacth 3JIeKTpHUecKoro coeauuurens SubD15 120

NTU: poserounas 4acTb 3JeKTpryecKkoro coeaunurens SubD9 120

PRA:
| Cranmapr: | ETS 300 233, ETS 300 011, ETS 300 046

n x 64 Kour/c:

V.35 | V.36 [ X.21

CKOpOCTh nepeaayyl TBOMYHBIX JaHHBIX: n x 64 Kout/c (n=1 ... 72)

YpoBHU curHaina:

JIunuu nepenauu NaHHBIX: ITU-T V.35 ITU-T V.11 ITU-T V.11

JIunuyn cuHXpoHU3aLuu: ITU-T V.35 ITU-T V.11 ITU-T V.11

JIuHMU KOHTpOJIA: ITU-T V.28 ITU-T V.11/V.10 | ITU-T V.11

3amura OT JIEKTPOCTATUYECKOTO paspsia: 8 kB (MomHwMs1)

Tun pazpema HDSL: SubD25  (ISO | SubD25 (RS530), | SubD25,
2110), pO3€To4YHas 4acTb | PO3ETOYHAS
pozeTouHast COCIMHUTEIIS 4acTh
9acTh COCAMHUTEIIS
COCAMHUTEIS

Tum pa3pema xabens: 34-KOHTAKTHBIA | 37-KOHTaKTHBII 15-KOHTaKTHBIN
(ISO 2593) (ISO 4902) (ISO 4903)




11.1.3 Unurepdeiic Tekymero KOHTPOJisi (MOHUTOPA)

YpoBeHb cUrHana: RS-232

CKOpOCTh Mepeiaunl TaHHBIX: 9600 boj, acuaxpoHHast

IIpoToko: 8 OuT, 6e3 IPOBEPKU YETHOCTH, | CTOMOBBIH OUT
C BO3BpaTOM KapeTKH HOBasi CTPOKA HE BBOAMTCS
XON/XOFF pasperiieHo

Tun pazpema: Po3eroynas yacTh 3eKTpuUecKoro coequuuTens SubD9.

11.1.4 Unrepdeiic TMN un aBapuiinoii curnaimnsanuu (Toubko 1ist LTU ¢ kopmycom Tuna Minirack)
Tun pazpema: Po3eroynast yacTe 31eKTpriecKoro coequauTesst SubD15.

TMN (ympaBieHHE CETHIO Yepe3 JINHUIO):

YpoBeHb cureana: TIA/EIA-485 == RS-485
CKOpOCTh Iepeadl TaHHbBIX: Maxkcumym 9600 Box, acuaxponHas
ITpoTokou: OpurnHanpHas pa3paborka SZ.

Pene aBapuiiHoil curHanmuzanuu:

Tak xak s mmHEI RS485 Tpebyercss okoHedHas Harpy3ka ¢ HOJHBIM compotuBieHueM 120 Ow, crenoBaTenpHO,
pa3beM Kabens, MOAKIIOUEHHOro K mocieaHemy moayiaro LTU tuma Minirack B Iiemu, JOMKEH 0OecCIeYMBaTh
COIJIACOBAHHYIO HArpy3Ky IIHHBI.

11.1.5 IMogaya nutanus 230/115 B nepemenHoro Toka u 48 B mocToAHHOro TOKa Ha MOAYJb ¢ KOPIYCOM THNA
Minirack

Ha monyns muneiiHoro oxonwanms LTU, mmeromuii kopmyc tuma Minirack, muTaHre MOXET MOJABATbCA JTHOO OT
HCTOYHHKA TICPEMEHHOTO ToKa ¢ HanpspkeHueM 230/115 B, nubo ot nctounnka nmoctossHHOTO TOKa 48 B (Takke 00a 3ti
WCTOYHMKA MIUTaHUS MOTYT MCIIOIb30BaTHCS OTHOBPEMEHHO).

[Ipu ucmonp30BaHNM U MUTAHUS MOAYJSA MCTOYHHKA MEPEMEHHOT0 TOKa MOXXET ObITh BeIOpaHO Hampsbkenue 230 B
wm 115 B. l3mMeHeHne HampspkeHHs TUTAaHUA HOJDKHO COMPOBOXKAATHCS OO0sM3aTENBHON 3aMEHOM 00omx
npepoxpanurenei. bnox mnurtanus nepemenHoro Toka 230/115 B umeer cuioBoit TpaHcdopmarop, KOTOpBIH
o0ecrieynBaeT EKTPUIECKYIO Pa3BI3Ky CXEMbI MOJYJIS U CETH AJIEKTPOIUTAHHS.

Bxon momaun nutaHus 48 B MOCTOSHHOrO TOKa MMeEET 3alIUTy OT HENPAaBUIBHOM MOJSPHOCTH TMOAKIIOYEHHS U
3alIMIIeH TUTaBKUM mpepoxpaHutenieM | A c 3ajgepikkoil cpabarbiBanust. HanpspkeHne nutanus 48 B mocTostHHOTO
Toka nojaercs Ha Moayss LTU umu NTU wepes Oydepnstit konaeHcarop 1500 Mx®d. B cnydae aBapun nutaHus 3apsi
KOHJIEHCATOpa rapaHTHPYeT [0Jady aBapUMHOr0 CUTHaNa Iepel MOJHOM OCTAaHOBKOM CHUCTEMBI IO KpaiiHell mepe B
TedeHue 60 Mcek.

11.1.6 BHemnuii TaKTOBBII reHepaTop

Moayne LTU tuna Minirack, 00opynoBaHHBIH BX0JOM JUIsl HOAKIIIOUEHHSI BHELIIHETO TAKTOBOr0O reHeparopa 2048 kI,
UMEET CIIEIMANIbHBII MOIyJb, IPEAHA3HAYCHHBIN JUI MpUEMa M KOHTPOJIS CHTHAJ BHEIIHETO TAaKTOBOI'O I€HEpaTopa.
Bxojn BHemIHe# TakTOBOH 4acTOTHI MpeJCcTaBiseT coboil pazsem Tua BNC 75 OmM, coeanHEHHBI ¢ MOaysieM depes
TpaHcdopmarop, KOTOpbIi 0OecIeYnBaeT 3allUTy OT HarpsbkeHus 1o 1500 B.

BxoznHoii curHajm TakTOBBIH 4YacTOTHI NpeoOpasyercs B curHai ypoBHs TTL m momaercs na moxyns LTU. Dro
MO3BOJISCT, €CIIH Heo0X0oauMo, CHHXpOoHI3upoBaTh uHTepdeiic E1 Mmomynsa LTU ¢ rmaBHBIM TaKTOBBIM T'€HEPATOPOM.
Ha Bxoa BHEIIHEro TaKTOBOTO CUTHAjIa MOXKET mojaaBatbes curHan 2048 kI'1 ¢ TMKOBBIM HampsKEHUEM B Ipejeax oT
375 MmB mo 3 B (mo ammmuryze), 6e3 cO0s CHHXpOHH3AIMHA. DTO IMO3BOJSACT YCTAHABIMBATH COSAWHCHHE MEXKIY
HUCTOYHAKOM TAaKTOBOH YacTOTHI M BXOJOM MOXYJNS C BHOCHMBIM 3aTyXaHWeM 1o 6 1b (B COOTBETCTBHH C
pexomenparmeit ITU-T G.703, cekuust 10, MUHUMaTbHOE HKOBOE HAINPsDKEHHME CHUTHATA TaKTOBOM YacTOTHI HOJDKHO
O5ITh He MeHblIe 1,5 B mo ammuutyae).

[Ipu mageHuN HampsHKEHHUS CUTHANAa CHHXpoHHM3amuu Hibke 375 B (mo ammmutyzae) momaercs curHamuzamms LOXCK
(motepst curHana BHeIIHeW TakToBOW 4YacToThl). [lopor Bkmodenus/BoikioueHus curiana LOXCK  wumeer
3ama3pIBaHue MPUOIU3UTENBHO B 25 MB.




11.2 biok moaaYu MUTAHUSA

[MToTtpedisiemast MOIITHOCTB 3aBUCUT OT pexkrMa paboThl (1-mapHbIid/2-IapHbIi ), TMHEHHONW CKOPOCTH Mepeaadu JaHHbIX,
ckopoctu nepenaun ganHsix UIF u TpaHcusepa.

11.2.1 Moayasb JnHeiiHoro okoHyanusi LTU

I MecTHOE UTaHUE:

I -40,5 B ... -72 B mocTOSIHHOTO TOKa

[Motpebnsemass MOITHOCTH (B 3aBUCHMOCTH OT JIMHEHHON CKOpPOCTH Nepeiadd NaHHBIX M TOKa IHCTAHIIMOHHOTO

TIUTaHUS):

JluctaHiuox JIycTaHIIMOHHOE MUTAHKUE BKJIFOYUCHO (IOMOIHUTEIbHAS

HOE IHUTaHHE nmoTpeOIsieMast MOIITHOCTh

BBIKJIFOUEHO 0 MA 10 MA 50 MA

OO6mas Mecraas | O6mas | Mectuas | O6mas | MecrtHas

S7.866.V711, nBoiiHas nunus, 2 | 6,6/8,5 0,8/1,2 0,8/1,2 5,8/6,1 | 1,2/1,7 25,6/26 | 4,0/4,4
Tapel
S7.866.V511, npoitnas nunus, 1 | 3,8/5,4 1,0/1,2 1,0/1,2 3,4/3,5 | 1,2/1,3 13,1/ 2,3/2,6
napa 13,4
S7.866.V788, npoitnas nunus, 2 | 6,6/9,1 0,8/1,2 0,8/1,2 5,8/6,1 | 1,2/1,7 25,6/26 | 4,0/4,4
napsl

Ilpumeuanne: Monyne Watson 5 LTU gomken wucnoss3oBathesi ¢ kacceroll SZ.379.V3WDA, umeromei

npenoxpaHuTens 16 A.

11.2.2 MoayJn ceteBoro okonuanust NTU

[Torpebnsemast MOIITHOCTD (B 3aBHCHMOCTH OT CKOPOCTH IIepeIayn JaHHbIX):

MecTHOe nuTaHue JMCTaHIIMOHHOE TUTaHue
HanpsxeHue nuranus -40,5 B ... -72 B nocTosiHHOTO TOKa -112 B ... -65 B nmocTostHHOT0 TOKa
Ha pazseM DSL monyns NTU
S57.886.V410, 2 napsl 39-49 3,7-4,6
S7.886.V480, 2 maps (1o 4608 Kout/c) | 4,0 - 6,0 3,7-5,7
S57.886.V310, 1 napa 2,8-3,7 2,6-34
S57.886.V380, 1 napa 2,9-3,6 2,8-35
S7.886.V418, 2 mapsr (1o 4608 Kour/c) | 4,4-6,3 40-6,0
11.3 YcaoBus padoTsl
11.3.1 KiimmaTn4yeckue ycJI0BHS
XpaHeHue: ETS 300 019-1-1 Knacc 1.2 -25°C ... +55°C
TpaHncnopTupoBKa: ETS 300 019-1-2 Knacc 2.3 -40°C ... +70°C
OKcITyaTanus: ETS 300 019-1-3 Knacc 3.2 -5°C ... +45°C

11.3.2 be3onacHocTh

B cootBerctBuu ¢ EN 60950:2000 (IEC60950:1999).

11.3.3 DeKTpOMArHUTHAsI COBMECTUMOCTH

B coorBerctBun ¢ EN 300386-2000.

11.4 ®usuveckne napaMeTpsbl

11.4.1 Moayas auHeiiHoro okonyanus LTU

CpeMHOE YCTPOICTBO, YCTaHABIMBaeMoe B 19-M0iMOBYI0 MOIYJIBbHYIO KacceTy: Beicota 259 mm (6HE), mmpuaa 30

MM.




VYerpoiicTBo B Kopiryce Trma Minirack: BeicoTa 43,5 MM, mupuHa 483 Mwm, riryouHa 230 MM.
Pasmeps! neuarnoit iatel (PCB): BeicoTta 233,35 MM, mmHa 220 MM.

11.4.2 MoayJn cereBoro okonuanust NTU
HacronpHoe ycTpoiicTBo: mmpuHa 220 MM, riryouna 195 MM, Beicota 43 MM.
YcrpoticTBo B Kopryce Tuma Minirack: BeicoTa 43,5 MM, mmpuna 483 M, riryouna 230 M.

12 3arpy3ka MUKpPONIPOrpaMMHOI0 00ecredeHus

12.1 Ilpouenypa 3arpy3ku

3arpy3ka NPHKIATHOTO MHUKPOIPOTPaMMHOTO OOecHedeHHsI OCYMIECTBIseTCcs ¢ moMmornpio mporpamMmel Flashloader,

3aITyIEHHOH Ha NEPCOHATLHOM KOMITBIOTEPE.

e Bo Bpewms 3arpy3ku MHUKpoIporpaMMHoro obecriedenust auaus DSL Oyzaer HenocTynHa.

e  Bo Bpems 3arpy3Ku MUKpOIIpOrpaMMHOTO obecrniedenus jguaust DSL npo3padHa Mexay mecTHbIM V.24 u DSL.

e [Iporpamma-3arpy3urk Ha yJnajeHHOM MozaeMme 3amyckaercss B RAM (O3VY) (oHa He MOXeET YCTaHOBUTDH JINHHUIO
nepenaun DSL), cBsi3b ocymiecTsisiercs "moBepX" BpeMeHHbIX HHTepBasioB DSL 1 HOBast mporpaMmMa coxpaHseTcst
B pe3epBHOH Quam-namsati Ha Moayse NTU (mamste 1 COXpaHeHHs TIPOrPaMMBl).

ITpumeuanus:

e  Orcoequnenne nuHuE DSL mnm 8§ HEymadHBIX MOMBITOK 3arpy3Kd IPOrpaMMHOTO oOecrieueHHs HPHUBENYT K
MepeyCTaHOBKE M IIepe3alycKy CcTapoil mporpaMmsbl. Ilociie ycmemrHOro coxpaHeHHsl HOBOW  ITPOTpamMMBbl
npwiokeHne, MapkupoBanHoe "valid but old" (melicTByromiee, HO cTapoe), TMOCIE TEPEYCTAHOBKH CKOMHUPYET
HOBYIO MIPOrpaMMy B TIPHKJIJHYIO TAMATh U 3aITyCTHT €€.

e [Ipu IUCTaHIIMOHHON 3arpy3Ke HMCIIOJIb3YETCsl yIpaBlieHHEe NOTOKOM. Ho HeucrnpaBHOCTb MPUBEAET K MOBTOPHOU
nepegaye IMOCIETHEro IIaKeTa JaHHBIX, BMECTO BO300HOBIEHHS C Hayaja BCell MPOIENyphl 3arpy3Ku
MPOrPaAaMMHOTO 00ECTICUCHHS.

e [lpuxmagHasg mnporpamMma BKJIIOYaeT 3HAYEHHWE THUMA MPOTPaMMBl Ul TPOBEPKU TOIMYCTUMOCTH 3arpy3Kd
MHKPOIIPOrpaMMHOTro obecrieueHus. B ciydae MOmbITKM 3arpy3Ky HENPaBHIBHOI'O MPOTPAMMHOTO OOecIeueHus,
MPOLIECC 3arpy3KH MUKPOIIPOTpaMMHOT0 obecriedeHnst OyaeT OTMEeHeH. THIl mporpaMMBbl ONMcaH ¢ TOMOIIBI0 32-X
OUTOB, B KOTOPBIE BXOJAT OIMCAaHKE NPOAYKTa U THI ycTpoiicTBa. [Ipomykr: Watson 4, Watson 5, Pegasus u T.11.
VYerpoiictso: NTU, LTU SINGLE, LTU DUAL, REGENERATOR u T.1.

e Omepartop MporpaMMbl-3arpy3drKa CIOCOOEH YCTaHOBUTH NMPAaBWIIBHBIN (aiyl MPUKIaIHOW MPOrpaMMbl M ajapeca
YCTpOMCTB, B KOTOpHIE OHA JOJDKHA OBITH 3arpykeHa. Hampumep, HEBO3MOXKHO 3arpy3uTh NPHIOXKEHHE IS
meoitHoro LTU Watson 5 B nBoitHOit LTU Watson 4, B 3TO ycTpoiicTBO OymeT 3arpykeHa TOJBKO
COOTBETCTBYIOIIAsl EMy IPOrpamMMa.

e [IpuknagHas mporpamMma He OCYIIECTBIISET IIPOBEPKY BEPCUH MIPOTPAaMMBI.

e  OTBETCTBEHHOCTH 3a 3arpy3Ky IMpPaBUIBHOI BEpCHU MPOTPaMMHOrO oOecreueHus] HeceT TOT OIepaTop, KOTOPBIi
MBITAETCS 3arPY3UTh MUKPOIIPOTPaMMHOE 00eCIIeYeHHE.

12.2 3arpy3ka MUKponporpaMMHoOro ooecnedenus yepe3 moayab ACU

Download via ACU

NTU

NTU REG

DSL

NTU |

V.24 Flash Loader on PC

LTU #1

LTU #2

LTU #12
ACU




3arpy3ka gepe3 ACU (Momynb aBapuifHON CHUTHATH3AINN)
[Tporpamma 3arpy3ku Ha HEPCOHAIBHOM KOMITBIOTEPE

Bo3moxHocTH 3arpy3ku:

MukponporpaMMHoe obecrieueHue 3arpyxaercs B Monysib NTU depes:
e V24

e V.24 u muuuro DSL

MukpormporpamMmmHoe obecniedenue 3arpyxaercs B Moxyiab LTU u pereneparop uepes:
e V.24 gepe3z ACU2R/ACU48R

VYcranoBka Moxynst ACU B mpo3pauHbli pekUM IO3BOJIIET 3arpy3uTh MHKPOIPOTPAMMHOE OOECIICUCHHE uepes
unrepdeiic V.24 va monyne ACU.

CKOpOCTh MecTHOW 3arpy3ku: MoHHTOp DSL wucnosib3yer untepdeiic V.24 Ha ckopoctu 9600 but/c. 3arpyska

MporpaMMEl B oJiH MojieM depe3 V.32 croiiku LTU c¢ ucnons3oBaHueM Jpyroit ckopoctu (Hampumep, 19200) moxet
MPUBECTH K HAPYIICHUIO HOPMAJIEHOTO ()YHKIIMOHUPOBAHUS IPYTUX MOJIEMOB B JJAHHOW CTOMKE.

12.3 3arpy3ka MUKponporpaMmMHoro odecnedenus 4epe3 mogyiab CMU

Download via CMU

NTU REG

DSL

NTU

EthermatFIash Loader on PC

LTU #1
LTU #2
LTU #12
CcMuU

3arpyska yepe3 CMU (MoJys1b KOHTPOJIS U YIPaBIICHH)
ITporpamma 3arpy3ku Ha IEpCOHAIBHOM KOMIBIOTEPE

Bosmoxxnoctu 3arpys3Ku:

MuxponporpamMmmHoe obecrieueHue 3arpyxaercst B Moxyis NTU gepes:
e Ethernet u muamnro DSL gepes mogyns CMU.

MuxkponporpaMMHoe obecrieueHue 3arpyxaercs B Moxyias LTU u perereparop uepes:
e Ethernet yepe3 moayns CMU.

3arpy3ka MEKpOIporpaMMHOro odecreueHus o muHe RS485 (uatepdeiic CMU) erie He moyiepKUBacTcs.




12.4 3arpy3ka MEKpONPOIrpaMMHOI0 o0ecniedyeHusl Yepe3 MOAeMHOe COeJHHEHHE
3arpy3ka MHKpOIPOIPAaMMHOTO oOecriedeHus mo kanairy DSL, moka3aHHOMY HIDKE, BO3MOXHA TOJBKO TOTJa, KOTna
unrepgeiic V.24 coequnsier NTU #1 u NTU #2.

Download via Modem Chain

V.24

V.24
| LTU# DSL | NTU#1 |—] NTU#2 | DSL | NTU#3

Flash Loader on PC
Note: No remote download to LTU!

V.24 DSL DSL

:’_ LTU REG NTU

Flash Loader on PC

3arpy3ka gepe3 MoJIeMHOE COeTMHEeHNE
IIporpamma 3arpy3Ku Ha IEpCOHATEHOM KOMIBIOTEPE
[Ipumeuanue: Jlucranimonnas 3arpy3ka Ha LTU HeBo3MOKHa!

[Tpumeyanue: [Io MOJEMHOMY COEAMHEHUIO MUKPOIPOrpaMMHOE OOECHEYEHHUE MOXKET OBITh 3arpy’k€HO TOJIBKO Ha
NTU.

13 /luarHocTuka, NOMCK M yCTPAHEHUE HEHCIIPABHOCTEH

13.1 [IpoBepka no uuieidy
CraHaapTHble MPOBEPKH N0 HLTelidy (KoJbUeBbie MPOBEPKH)

KosbiieBasi mpoBepka MOXKET OBITh 3amylieHa yepe3 MHTepdelc TeKylero KOHTposst (MOHHTOpP) Kak ajst "Bemymiei",
Tak u Ui "BegoMoi" cTopoHsl. OHAKO, CIUHOBPEMEHHO IO NIICH(Y MOKET MPOBOAUTHCS TOJIBKO OJHA MPOBEPKA.
Bxitouenue crenyromiei KoibLIEBOW NPOBEPKU MPHUBEACT K OTKIIOUEHHUIO MPEAbLAYLICH KOJIbIEBOM MPOBEPKHU.
[Nepe3amyck cuCTEMBI IPUBEET K OTKITIOYCHHUIO JIFOOOU TIPOBOAMMOM KOJIBIIEBOH MTPOBEPKH.

Slave Master
X RX
—p HDSL > ——>
User User
Interface Interface
«— - «—
RX Loop 1 Loop2 Loop 1 X

Pucynok 13-23: Cmanoapmmusie nposepku no wineugy.



Slave "BegomMpIit"

Master "Benymmii"

User Interface [onmp30BaTenbCckmii HHTEPdEIC
Loop 1/2 [Tposepka no murerdy 1/2

Ipumeuanus:

Ha "Bemomoit" cropone KkomblieBas mpoBepka Loop 1 MokeT OBITH BKIIOYEHA TONBKO JOKaJIbHO, B TO BpeMs Kak
mpoBepka Loop 2 MoxkeT OBITh BKJIIOYEHA  TOJNBKO  TUCTAHIIMOHHO C  "Beaymero"  yCTpPOMCTBA.
[Tpn mpoBeneHUM KOJBIIEBOW MPOBEPKH CBETOAMOAHBIM WHmuKartop "Status Local" na "Bemomom" ycTpolcTBe M
CBETOMMOAHBIN MHANKATOp "Status Remote" Ha "Benymiem" ycTpoiicTBe OyIyT ropeTh SHTapHBIM IIBETOM.

Ha "Benmymieii" ctopoHe koiblieBas mpoBepka Loop 1 MokeT ObITh BKIIIOUSHA TOJNBKO JIOKAIbHO. BKiIIOUeHHe TpoBepKU
Loop 2 npuBoauT k BkmoueHHIo npoBepku Loop 2 Ha "Bemomoit" crannun. Korga nmpoBoauTcs KonblieBasi MpoBepKa
Loop 1, cBerognonnsiii naankarop "Status Local" OyzneT ropeTs SSHTapHBIM [BETOM.

AHAJIOTOBasi KOJIbIleBasi MPOBePKa

AmHainoroBas KoJbLEBas IPOBEpKa MOXKET HCIIONb30BAaThCA I HPOBEpKH camoro oGopynoBanus DSL. [lna
MpOBEACHUS AaHHOW mpoBepku kabemp DSL nmomkeH OBITH OTCOEAMHEH OT YCTPOWCTBA, KOTOPOE MOIDKHO OBITH
ckoH(urypupoano kak "Bemymee". Ilocme 3Toro s 3amycka TECTHPOBAHHS HCIONB3YETCS COOTBETCTBYIOIIAS
KoMaH[a (oOparuTech K pazneny "Tekyimid KOHTPOIb CUCTEMBI™).

Bo Bpemst aHaoroBoii KoJblieBol IpoBepku TpaHcuBep DSL nmpuHMMaeT cUrHaN CBOEro COOCTBEHHOTO NepeaaTynKa
13-32 HECOTIIACOBAHHOCTH ITOJTHOTO CONPOTHUBIICHHS B IMHEHHOM TpaHcdopmarope DSL.

Bce nanHbIe Monb30BaTENbCKOT0 HHTEp(Eica BO3BpaIalOTCs Ha3al B COOTBETCTBHHU C HACTpOiKaMu uHTepdetica. Bo
BpeMs IPOBEJCHUS AHAJIOrOBOM KOJBIIEBOW TNPOBEPKM HHUKaKas JApyras IpoBepka Mo muieiy He MOXKeT OBITh
BKIroueHa. CaMa jk€ aHaJIOTOBasi KOJIBIIEBAs MPOBEPKAa MOXKET OBITh BBIKJIIOUEHA TOJHKO C MOMOMIBIO IEpe3aIrycka
CHCTEMbI WM BBIKIIOUCHUS W BKJIIOYEHHUS e¢ MUTaHWA. Ecnm akTuBHpOBaHAa aHAJIOroBas KOJbIIEBas MPOBEPKA, OHA
OTKJIFOYaeT TEXHUUECKYIO (HECPOUHYIO) CUTHAIM3ALUIO CUCTEMBI.

13.2 CoBeTbI 110 MOMCKY M YCTPAHEHHUIO HEMCIIPABHOCTE

13.2.1 [IpobJembl

[Tpobiema Uro nenate

Her otBeTa o1 MODEMA. e [loxamyiicTa, mpoBepbTe GU3MUECKOE MOIKIIOYEHHE K TTOCIEI0BATEIFHOMY Pa3beMy.

e PaGoraer 11 KoMOMHAIKS KOMIIBIOTED - Kabelb ¢ APYTUMHA MOJEMaMu?

o [IpaBmibHBIH JiU Kabesab ucnoib3yercs? ObpaTurech K pasaeny "Kabemn".

o [IpaBwibHO JM TMOAKIIOYCHO 3a3eMicHHME Kabens (IU1aBaromiee 3a3eMicHue)?
ITpoBeprTe Kabens.

e [loxanyiicra, npoBepbTe KOH(UTYypauuio: ckopocTs nepepaun, COM1, COM 2 u T.1.
Ha KoMIbioTepe (oOparutech K paszneny "Tekymuii KOHTpoJIb cucTeMsl").

e TlonpoOyiite BBectn koMauay <Control-Q> (XON) u <ECHO> (a1 BOCCTaHOBIICHHS
cBsi3u ¢ Monysimu LTU, ciydaiino octaBieHHbIME B cocTosiHUN XOFF).

e [lombITaiiTech BEIOPAaTh MOJEM C TIOMOIIBIO KOMaHABI <%n>, I/ie N ABIAETCS aJpecoM
MozeMa (oOparurech K pazaeny "Tekymuil KOHTPOJIb CHCTEMBL'").

B kauectBe orBeTa OT | @  IIpoBepbTe CKOPOCTH EPeau Ha KOMIIbIOTEPE.

MOJEMa TIPMHUMAIOTCA | o  [lompoOyiite BBecTu komanay <Control-Q> (XON) u <ECHO>.
CTpPaHHBIE 3HAKH.

[IpoGnembl ¢ TakTOBBIM | @  IIpoBepbre KOH(HUrypanuio: [Ipu koHdurypupoBannu uHTepdeiicos E1 He BriGupaiite
curHaioM El (uacrora, Ha 00OMX KOHLAX JIMHUYM HCIIOJIb30BAHHE NPHHATOM TAKTOBOM 4YacTOTHI B KadeCTBE
C/BWT, U3MEHECHHE). TAaKTOBOM 4YacTOTHI Mepelaud KpoMe TOro ciydas, Korja OJHUM M3 ycTpoictB DSL
apisgercss Monyias LTU, ucnonp3yromuil BHENIHUM UCTOYHMK TaKTOBOM 4acToThl. B
IIPOTHBHOM CJIydae TaKTOBas 4acToTa He OyJeT onpejerneHa.

Cucrema He | o  Ecnu o0a ycrpoiictBa cucTeMbl CKOHQHIYpHUPOBaHBI Kak '"Beaymue" WM Kak

3aIyCKaeTCs. "BemoMeie", cucreMa He Oyner 3amymena. Jns waeHTHQuKanuu "Bemyriero"
YCTPOWCTBA yOEOUTECh, YTO Ha HEM TropsAT 00a CBETOAMOAHBIX WHAWKaropa. Ha
"BeToMOM" YCTPOWMCTBE TOPUT TOIHKO MECTHBIA CBETOAMOIHBIN HHIUKATOP.

e  VY0emutech, UTO BB HCIOIB3YyeTe BUTYIO Mapy 1o pasbeMa RJ-45 Ha xonne mianu DSL.




| He ncrione3yiite kabenw qpyroro TUIa, KpOMe BUTOH MapHbl.

13.2.2 OOk MHUIHATH3ANNHA

[Tpm 3amycke cUCTEMBI OCYLIECTBIISIOTCS Pa3jMyuHbIe MPOLEIYPbl aBTOMAaTHYECKOTO TECTUPOBaHHs o0opynoBaHus. B
cilyyae TOsIBJICHHS J00OH OMIMOKM MHHIMAIM3AlMK MpOoLeaypa 3allycka CHCTeMbl OyleT NmpepBaHa W Ha MOHHTOP
Oyzmer BbIBeleH KoOJ| ONIMOKM B IecTHamarepuuHod ¢opme. Hmke mpuBomurcs Tabiiuiia, B KOTOPOW CBE/ICHBI
BO3MOXKHBIE OMIMOKM WHUNWAIU3alMA W COOTBETCTBYIOIIME WM KOJABI, YKa3blBalOIIME€ Ha OIpPEAeTICHHYIO
HEUCIIPaBHOCTb 000PYJOBAHUS.

Kon IMapamMeTp omudKku OmuoKa HHUIMATU3ANU U
OIINOKHU
0x01 RAM ERROR OOHapy»eHa HEHCIIPaBHOCTh IpH TecTupoBanuu O3Y MHKPOKOHTpOLIEpA.
0x02 EEPROM_ERROR OOHapy»xeHa HencpaBHOCTb IpH TectupoBannd EEPROM.
0x04 XDSL ERROR OOHapyXeHa HEHCHPAaBHOCTh MPH HMHUIHMAIN3AINN JATYMKA ITHKIOBBIX
HMITYJIbCOB.
0x08 TCVR A ERROR ObnapyxeHa HeucpaBHOCTh TpaHcuBepa DSL (muHus A).
0x10 TCVR B ERROR ObnapyxeHa HeucrpaBHOCTh TpancuBepa DSL (nmuaus B).
0x1000 TCVR C ERROR Ob6unapyxeHa HeucrpaBHOCTh TpancuBepa DSL (imuaus C).
0x2000 TCVR D ERROR ObnapyxeHa HeucipaBHOCTb TpaHcusepa DSL (muaus D).
0x40 NX64 ERROR OO6HapyXeHa HEHCIPAaBHOCTh IPH HHUIHATI3aMy HHTepderica Nx64
0x80 ETHERNET ERROR ObHapyXeHa HeHCIIPAaBHOCTH NP HHUIHaIm3anuu narepderica Ethernet
0x100 CEPT ERROR Ob6HapyXeHa HEHCIPAaBHOCTH IPH MHUIHAIN3amy uaTepdeiica E1
0x8000 SW PROTECT ERROR | Omubka 3anuThl aBTOPCKUX IIPaB IPOTPaMMHOT0 00eCTIeYEeHHSI.




14 Ilpunoxenue

14.1 Coxpamenus

ACU Alarm Control Unit Moaynb aBapuiiHOW CUTHAJIM3aluu

CAP Carrierless Amplitude Phase | AMmumTyaHO-(a30Bast MogymsAIHs 6€3 HeCymIeH.
Modulation

ITU International MexnyHapOIHbIN COI03 HIIEKTPOCBSI3U.
Telecommunication Union

CCS Common Channel Signaling CurHanmsanys no o0ImeMy KaHay.

CMU Control and Management Unit Moyns KOHTPOJISL M YIIPaBICHUS.

CRC Cyclic Redundancy Check [TpoBepka MUKIHMYECKIM W30BITOYHBIM KOIOM

DSL Digital Subscriber Line udposas aboHEHTCKAs TMHUSA

El [Nomp3oBarennckuii uaTEepdeiic ITU-T G.703 na 2048 Kout/c

ET Exchange Termination CraHIIMOHHOE OKOHYAHHE.

EOC Embedded Operations Channel | BcTpoeHHBIH SKCIUTyaTallMOHHBIN KaHAT.

FrE1 Fractional E1 Yceuennsiii norok E1

ISDN Integrated  Services  Digital | LludpoBas ceTp HHTETpasbHOTO OOCTY)KMBaHUS, WIN IUPPOBAs CETh C
Network HWHTErpaluei ycayr

ITU-T International MeXIyHapOaHBINA COI03 SJIEKTPOCBA3H.
Telecommunication Union

LT Line Termination JInHeiiHOe OKOHYaHHUE

LTU Line Terminating Unit Moy THHEHHOTO OKOHYAHUS

NC Not Connected He ucnonssyercs

NEXT Near End Cross Talk [lepekpecTHBIC TOMEXH Ha OJIMKHEM KOHIIE

NM Noise Margin 3amac 1o mOMeX0yCTONYNBOCTH

NT Network Termination CeTeBoe OKOHYAHHUE

NTU Network Terminating Unit Moynp ceTeBOr0 OKOHYAHUS

PDH Plesiochronous Digital | [Tne3noxponHas unudpoBas vepapxusi.
Hierarchy

PRA Primary Rate Access ITepBuunbit noctyn ISDN

Rx Receive [Tpuem

SDH Synchronous Digital Hierarchy | Cunxponnas 1udpoBas uepapxust

SDSL Single Pair High Bit Rate DSL OnHonapHasi nuQpoBas aOOHEHTCKash JIMHUS C BBICOKOH CKOPOCTHIO

nepenayy IBOMYHbBIX TaHHBIX B cOOTBETCTBHM ¢ ETSI
SHDSL | Single Pair High Speed DSL OnHomnapHasi BBICOKOCKOpOCTHass LU(poBas aOOHEHTCKas JHMHUS B
coorserctBud ¢ ITU-T

SMF Sub-Multiframe Cy0-cBepXuuKin

SNMP Simple Network Management | IIpocToif mpOTOKOIJ CETEBOTO yIpaBiIeHUSI.
Protocol

TE Terminal Equipment OxoHeuHoe 00opyaoBaHNe

TMN Telecommunication VYnpaBieHue ceTblo uepe3 JTMHUI0
Management Network

Tx Transmit ITepenaya

UIF User Interface [Tonp30Barenbckuil naTEphEiic

UTP Unshielded Twisted Pair HeskpanupoBanHas BUTas napa

XVR Transceiver Tpancusep (mpueMonepeaaTInK)




