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1. BBEAEHUE

B ocHoBe BHegpsieMbIX CErofHs WHHOBALMOHHLIX TEXHOMOrUA, TOMOMornin u BUsHec-mogenen nNexuT no-
TpebHOCTL B ycnyrax no NpeaocTaBneHuio MOOUMBLHOMO M (PMKCUPOBAHHOMO LUMPOKOMNOMOCHOrO A0CTyna.
Mepexon Ha eauHble NakeTHble IP-CETU 1 CKBO3HOE yNpaBneHne CeTsaMn NOo3BonseT npeanaratbh BbICOKOKA-
YECTBEHHbLIE YCIYTW, B TOM YACINE TPAAMUWOHHBLIE YCITYri NO Nepeaaye ronocoBbIX AaHHbIX MO NaKeTHLIM Ce-
TAM, @ TaKKe COBMECTHO WMCMONbL30BaTb WNWM MepenpoaaBaThk MOMOChLI NPOMYyCKaHWA, AOCTYMNHbIE B TpaHC-
NOpPTHOW ceTu. OgHaKo nNpaBunbHasa cCTpaTerna aBONOLVKM TPAHCNOPTHOW CETU CYLLECTBEHHO 3aBUCHUT OT WH-
TEPECOB KaXO0ro oneparopa, HanpyumMmep NpeanoYTeHUin B OTHOLLEHNIX ONEPALMOHHLIX MW KanuTanbHbIX 3a-
TpaT, rMBKOCTH, yNpaBneHnsa n maclutabos.

iPASOLINK — cemelicTBO Hambonee nepcnekTUBHbIX KOMMNEKCHbIX npoayktoB NEC ona KOHBEPreHTHbIX
TPaHCMOPTHbIX paguoceTen U ONTUYECKUX CEeTEel, KOTOpble NO3BONAINT ONTUMU3UPOBATL M TpPaHcgopMUpo-
BaTb TPAHCNOPTHLIE CETU C LIENbIO BLINOMHEHUSI TAKMX KOMMEPYECKMX 3aad, Kak 3KOHOMUYECKM adchbekTus-
Has uHTerpauusa cetn TDM un cetu Ethernet onepaTopcKoro knacca, a Takke rubkas u nnaBHas Murpauus ot
cetn TDM k IP-cetn cneaytowero nokonenuns. Cemenctso iPASOLINK oxBaTthiBaeT cnekTp ycnyr oT npo-
Knagkn «nocnegHen Munu» o arpermpoBaHuns ropoackon TpaHCNoOpTHOM ceTu 1 BkroyaeT iPASOLINK 200,
400 u 1000.

iPASOLINK 200 — 6asoBas KoHurypawumsa ans ysrnosoro npuMeHeHns B cemenctae 6ecnpoBogHbIX NPoayK-
ToB iIPASOLINK, nponyckHaa cnocobHOCTL KOTOPOW cocTasnseT Ao 460 Mout/c 3a cyeT rubkoin COBMECTHOM
nepenadmn tpacduka TDM n/mnu Ethernet B ucxogHom hopmate m yCoBepLIEHCTBOBAHHON CXEMbI aaanTuB-
HOM mogynsaumuK, paboTarowlei B nonocax 6, 7, 8, 10, 11, 13, 15, 18, 23, 26, 28, 32 unn 38 Ty,

KoHcTpykuust iPASOLINK 200 cocToMT M3 aHTeHHbI, HapyxHoro Bnoka (ODU) n BHyTpeHHero 6noka (IDU)
TaKkoro, kak 6nok cepun PASOLINK, umeeT Bbicokue paboumne xapakTepucTUKn U 0DecnevymBaeT BbICOKYH

HaaeXHOCTb, KoTopas gocturaetca bnarogaps BCECTOPOHHEMY KOHTPOM Kadectsa B kopnopauum NEC u
SoncLomy onbiTy padboTel B NPOBOAHON 1 OeCnpoBO4HON cpeae.

B e— 7
| ] i -’

curl vy gy

Pucynok 1.1 iPASOLINK 200

OauH BHYTpeHHUi 6nok (IDU) iPASOLINK 200 moxeT nogaepkuBath 40 2 (OBYX) OTAENbHLIX KAHAMNOB CBS-
3. bnarogapsa aToMy MOXHO €O3AaTh cneaylolme KoHpurypaumm: cuctema 1+0 co BCTPEYHbIM COEUHEHU-
€M, «CnapeHHbIA NyTby» 1+1 B OAHOM HanpaBneHUW, ropAYee pes3epBMpoBaHNE N NPOCTPAHCTBEHHOE pa3sHe-
ceHue. nun xe 3a cueT HOBEMWKUX KPOCC-MONApU3aumnoHHeIX MeToaunk nogasneHus nomMex NEC MoxHO ya-
BOWTL MPONYCKHY cnocobHocTb Ao 920 M6ut/c, ucnoneaya obe nonspusauymMm B OQHOM OOPOrocTOALLEM
paguoyacToTHOM KaHane ¢ orpaHWYeHHOn nuueHsnen. Bee aTo gocturaerca 6e3 kakoro-nubo nogasneHus
3aronoBKOB MNKU yAaneHus NakeTHbIX AaHHbIX. Takasa onuua yaBoeHust aaeT Bonblue BO3MOXHOCTEW Ansi
OKa3saHus ycrnyr B MmaructpaneHbix cetax, Hanpumep 3GPP B ceTtu Ethernet unu ycnyru no nepenade TDM-
Tpadhmka, Bo BpemMs nepexona ot cetk TDM Ha IP-ceTs.

/

pl050_02 doc

J

\ s NEC

- E www.radio-2.ru info@radio-2.ru

PALV

OBOPYOOBAHWE
PAOWUOCBA3SK

@



IPASOLINK 200 MTD-PL-050/221203

2. MPEMMYLLIECTBA

CemeiicTBo iIPASOLINK pazpabotaHo Ha base 2 (OByx) OCHOBHbLIX MPUHLMNOB ANA CO34aHUS NMPOBOAHON U
6ecnpoBOAHON KOHBEPreHTHOM MHTennekTyansHon ceTn all-IP B MHTepecax KNUEHTOB.

MM6KOCTb M HaAEXKHOCTb TPAHCMOPTHLIX CETEN:

Cemeicteo iPASOLINK Bkni4aeT pagnopeneriHble N BONMOKOHHbIE CUCTEMBbI nepeaaydn, OyHKUUM KOMMYTa-
LMW 1 arpermpoBaHus, NnoaaepXuBaeT BO3MOXHOCTb paboThl B LUMPOKOM cnekTpe ceten ot E1/T1 no STM-
16 unu cetn Fast Ethernet onepaTtopckoro knacca go ceten Ethernet 1I6ut/c ¢ yensto nepegayn TDM-
Tpadmka 1 NakeTHbIX AaHHbIX. Takke gaHHOe ceMencTBO paspaboTaHo Ans obecnedeHnst BbICOKON Npony-
CKHOWM CNOCOBHOCTM M HE3HAYMTENBHOIO BPEMEHU OXUAAHUS — MPU 3TOM UCKIOYaKTCA Npobnemsl, CBA3aH-
Hble C HafEXHOCTLK B CeTu nepeaaynm naketos TDM, kayecTBOM 0OCMyXMBAHMSA, 3aLUMTON MapLlpyTa B
pasnuyHbIX TONOMOrMAX TpaHcnopTHbIX ceTe TDM m Ethernet. Takne TexHonornn kak ygBoeHWE eMKOCTU
paauoobopynoBaHus 3a cyeT yHkuuu XPIC ¢ BeckoHTakTHOW aaanTMBHOW MOAYNSALUWER, He3aBucuMas
KPOCC-KOMMYTaUWA U BO3MOXHOCTb MHOrOMPOTOKONBHON KOoMmyTauuu no metkam (MPLS) nossonsior po-
OnTLCA Takux pabounx XxapakTepucTuk, MOLHOCTU W rMOKoCcT B rubpuaHoi cetu, Bnarogaps KOTOPbLIM CTa-
HOBUTCA BO3MOXEH nepexoq Ha IP/MobunbHble ceTn cneaylowero NOKoONeHus.

BecnepeboitHasa paboTta U BO3MOXHOCTbL OOHOBNEHUs

YuutbiBas npusepxeHHocTeb koprnopauun NEC cTtpatermm murpaumm k IP-cetam, noptdens iPASOLINK
BKIOYAET YCOBEPLUEHCTBOBAHME CKBO3HOrO yrpasneHust cetamm TDM 1 TpaHCnopTHbIMW CeTsiMU U BO3-
MOXHOCTEW BOCXOASALLEro nHTepdienca ¢ Uensio onTuMmnaaumm ceTen, ynpaeneHns tpagpukom, obecnedeHns
Ka4yeCTBEHHOro 0BCnyXMBaHWA 1 yNpaBneHust 3aLMTon MapLwpyToB. Hapsaay ¢ AaHHBIMUY yyYWeHnsMn ans
nnatdopm cemeiictea iPASOLINK npyMeHAeTCs KoHUenuusl yaaneHHoro 06HOBNEHWs «NnaTh No Mepe He-
obxogumocTu». MoaynbHas KOHCTPYKUMA C YHMBEPCANbHBLIMU COTAMKU ANA nNnaT U MHTerpupoeaHHeiM MO
Ansa ynpaeneHus nossonseT obecneunTtb 6ecnepeboliHytio paboTy M BO3MOXKHOCTL OOHOBMEHUA C KKOOrO
nponeta unu yana.

Bbiropa ana KnueHToB

CoctaBneHHsle kopropauven NEC TexHnyeckme nporHo3bl no co3naHuio TPaHCMOPTHLIX CeTel No3BOnsT
obecne4unTtb 3KOHOMWYHOE BHedpeHue IP-ceTn. bnarogaps wupokoMmy cnektpy cpencte iPASOLINK ans
peTPaHCNsaLMM U TEXHONOMMIA KOHBE preHuymn, Hanpumep MPLS, niobelie cepeuckl (ukcupoBaHHasa, MOOUIb-
Has unu BecnpoBoAHAas LLUMPOKONONOCHAA Nepeaaya) MoryT YCnewHo COBMECTHO MCNOMb30BATLCA B OQHOM
TpaHcnopTHOM ceTw. Takoe ob6beauHeHue ¢ nomMolybio nnatdopmel IPASOLINK nossonser CHU3UTL CTOM-
MOCTb W YNPOCTUTL CTPYKTYPY CETW B TEX Crydasx, Korga onepartopbl HY»KAalTcsa B MHOrO(yHKLUMOHANLHON
pPETPaHCAALMM UK NOSTHON NPO3PAYHOCTM MPU OKA3AHMMW YCIYT C LENbIO NPeaoCTaBneHns BO3MOXKHOCTHU UC-
nonbL30BaTh EMKOCThL TPAHCMOPTHOW CeTU ApYrvM nNpoBanaepam, YTO NPUHECET AONONHUTENBHY NPUbbInkb.
Kpome TOro, Bol MOXETE M3MEHWTb TOMOMOMMK, €MKOCTb M MWHTENNEKTyarbHble XapakTepUCTUMKN CBOER
TPAHCMNOPTHON CETW, MCMONb3YA ANS 3TOr0 CYLWECTBYIOWYIO MHpacTpykTypy. B 4acTHoCcTH, B MOOUMNBLHOM
TpaHcnopTHon ceTu cemencTBo IPASOLINK nossonaeT nepedTn co ckopocTh 2G/3G Ha Bonee BbICOKOCKO-
pOCTHOW AocTyn 6e3 COOTBETCTBYIOWEND YBENNYEHWNSA CTOMMOCTH.
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MpenmywectBa iPASOLINK 200

iPASOLINK 200 obnagaeT BCeMMW BbILENEPEYUCNEHHBIMW MPEUMYLLECTBAMW, KOTOPLIE ABNAKTCA YacTblo
0a30B01 y310BON NNATMOPMbI ANs paanocsaAsn. Hmke NnpuBeseHo Nx KpaTKoe ornmMcaHune:

Mepenava TDM-Tpachmka 1 nakeTHoro Tpadmka B ucxogHom dopmare, obecnedmsarowas murpa-
LUWIO Ha NOMHOCTBLIO MaKeTHYH pPagMoceTb ONepaTOpPCKOro Knacca ¢ BO3MOXHOCTBI maclutabupo-
BaHWA NPONYCKHON CNOCOBHOCTY.

MpocTtoe pacwmpeHne hyHKUMOHANbHOCTW Ha OAHOM 060pyA0BaHWMKM 3a CYET KOHUENUMM oBHOB-
NeHWs «NnaTu no mepe HeobxoaumMocTu». Hanpumep, MOXHO YABOWTL MPONYCKHYH CNOCOBHOCThL
Ha ogHon paguodacTtoTe Ao 960 M6ut/c, ncnonesyo obe nonapusauumn 6e3 Heo0XoaANMMOCTH YBe-
JINYEHUST YCTAHOBOYHOM NMOBEPXHOCTU MO HAPYXHbIA BNOK M NPOCTPAHCTBA AN MOHTaXA BHYT-
peHHero 6noka.

MonHeIA Auana3oH cuHxpoHulauuu (TDM, Sync Ethernet)

MHorodyHKUMOHanNeHasa nogaepxka ¢ TexHonornamm amynaumm PWE v arpermposanms
OTaenbHasa nogaepxka konbueson 3awmtel TDM 1 Ethernet

(BoccTaHoBneHune konbua TDM < 50 mc, BoccTaHoBneHue konesuya Ethernet <1c¢)

Ethernet OAM, obHoBnsemas apxutekTypa ana nepegaym MPLS u IP-Tpaduka.
BeckoHTakTHOE nepeknyeHue dyHkum AMR go 256QAM ¢ apantueHon doyHkuumen QoS

BoamoxHOCTE NOBTOPHOro nenons3osaHua ODU PASOLINK NEO — coBMecTUMOCTL ¢ nNpeasiay-
LMW BEPCUAMM
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3. XAPAKTEPUCTUKU

3.1.

3.2.

3.3.

KoHdurypauum yHnBepcanbHon nnatgopmbl

[ns ogHoro 6noka IDU gocTynHa cneaywowas sawura: 3awuiieHHas koHgurypauyus (1+1) ¢ rops-
YMM pe3epBUpPOBaHMEM / NPOCTPAHCTBEHHLIM pasHeceHneM / 3alMTON «CnapeHHbln NyTby ¢ Bec-
KOHTaKTHLIM MepeknioyeHnem.

HezawmwweHnHas koHdurypaums (1+0), nocnenosatensHad koHdurypauus ((1+0) x 2) unun yasoe-
HWE eMKOCTU ¢ noMoLLbo dyHKumMm XPIC (2+0) B oaHom IDU.

MpouzsoauTeEnNbLHOCTL NO Bo3ayxy: o 460 MGwut/c ¢ ogHown nonapuzauunein unu 920 Méut/c ¢ aBy-
MS nonspusaumaMn ana nepegayum naketoe Ethernet.

- OcHoBHoM MHTepdeic: 2 x 10/100 Base-T(X) (IEEE802.3I/IEEE802.3u), 2 x 1000 Base-SX/LX
SFP (IEEE802.3ab/IEEE802.3z) u 16 nopToB E1.

(2 nopta 10/100 Base-T MoxHo pacumpuTb A0 4 nopTtos 10/100/1000Base-T)

JononHuteneHbl MHTEpdenc®: [lononHuteneHele 16 noptoe E1, 1 nopt STM-1 (ONTUYECKMIA unn
anekrTpudeckuin) ¢ 63E1, 4TO NO3BONSAET OCYLWECTBNATL nepedady npu 4acTUYHOM 3anofHEHWN,
unn ¢ MSE (mHorogyHkumoHaneHas nnara MSE gna amynayum ncesgokaHanos no 16 nopram
E1).

* MNpumeyaHue: JaHHbie onuyuu Sensmes 3as800CKUMU.
MapameTpbl EMKOCTH U MHTEepdeica BuibrparTes ¢ nomoulsto LCT.

YnbTpa-komnakTtHas u HagexHas Eco-nnarcgopma

-YnbTpa-KoMnakTHas 1 nerkas nnargopma Ans NpocTon YCTAHOBKK: ANA NErkon HaCTPOWKA 1 MO-
HUTOpPUHra ucnoneayetcs 6nok IDU paamepom 1U n 6nok ODU Becom npumepHo 3 kr (6onee 10
ITy) unwu Becom 3,5 Kr u rpachmdecknin nHTepdeinc nons3osatens (GUI).

Bhicokas HageXHOCTb M Ka4ecTBo Bnarogapsa npeBocxo4HbIM NPOBEPEHHLIM NoKasaTenam 6e3oT-
KasHoi pabotbl (MTBF).

Husknin ypoBeHb NOTpebneHns MOLHOCTW: BHEAPEHWE WHTErPUPOBAHHLIX LIUMPPOBLIX TEXHOMOMMA
06paboTKK Anst 3KOHOMWUM SHEPTUW U UCMONB30BAHME BbICOKO3(EKTUBHBIX pagMovacToTHeIX (RF)
KOMIMOHEHTOB.

Lnpokuin gnanasoH CeTEBOro HanpsbKeHUs, Takke Bo3amoxkeH Beog +(20 - 60) B nocTosaHHOro Toka
C OOMONHUTENLHLIM MOAYNEM NOAAYN MUTAHUS.

Nibkasa nnard¢gopma ans nepenayu naketoB TDM m Ethernet

iPASOLINK 200 oBecneumBaeT rubKkoCcTb NPUMEHEHUS C MOMOLLBIO AOMONHUTENLHOMO CrnoTa® u paaa gyHkK-
LMOHasbHbIX MOAYNENR.

* MpumeydaHue: B iPASOLINK 200 0aHHbId Criom UCons3yemcs e ka4ecmee 3anacHozo 05s
ycmaHoeku G0roHUmenbHo20 MoOyIis.

3.3.1. YcoBepuweHcTBOBaHHaA pyHKuna QoS

YcoBeplueHCcTBOBaHHbIE (YHKLUMKM QOS NO3BONAIT KOHTPONMMPOBATL TOYHO HACTPOEHHYIO MONOCY NponycKa-
HUS U NPUOPMUTET ANA KAXKOOro NoTOKa, HE OKasbiBasi BO3AENCTBUS HA NMPOM3BOAUTENBLHOCTL NpU nepeaaqe
Tpachuka, 3a cueT Yyero obecneunsaeTcs rubkas n IKOHOMUYECKU BbIrOAHAA NepeagaYa NakeTHoro Tpaduka.

Otob6paxeHue Knaccos (ouepean 4 Knaccos Ansa KoHTpornsa QoS)

dyHKUMKM Knaccudmkaymm nakeTos Ha OCHOBaHUM MHbopmaymm o 3aronoskax (802.1p, IPv4 ToS,
IPv6 TC*, MPLS Exp bit*)

YnpaeneHue nonocoi nponyckaHus (popmuposanmne Tpaduka, koHTpone CIR / PIR Ha nop-
Te/VLAN)

Mbkasa gucneTyeprsaums (LMKNUMYECKUIA anropuTM aucnetyepvsaunn DWRR vnu ctporuin npu-
OpUTET)

* Mpumeyvarue: fononHumernsHas hyHKUUA
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3.3.2. ®yHkuua Ethernet / BupTyanbHas LAN

[Ona oBecnevyeHns BbICOKOW CeTeBOW MOKOCTM, HAAEXHOCTM M KOHTPONA K&XKA0W yCryrn NnoaaepxuBaloTca
paanuuHble yHKuMKM Ethernet/VLAN, ncnone3yemblie B ONepaToOpcKOW CeTH 2 YPOBHS.

—  HebGnokupytowasa kommyTaymsa
— [lMopgepxka KagpoB YBENUYEHHOIO pasmepa

- yHkuma VLAN (pasmep tabnuuybl VLAN: oo 256 rpynn (VLAN ID: 1 ~ 4094)), VLAN Ha 6ase nop-
Ta, LAN Ha b6a3ze meTok (IEEE802.1Q)

—  ®yHKkums RSTP (IEEE802.1w) ans pe3epBUpOBaHMA 1 NpeaoTBpaweHms o6pa3oBaHns KOHTYPOB,
arpermposanue nuHum cesasu (IEEE802.3ad)*

*NMpumevanue: [ononHutensHas QyHKUMA
—  ®yHKuus dunsTpayun
3.3.3. ®yHKUuMA rmbpuaHON KOMMyTaLMK

OThenbHble (PYHKUMM NAKETHOM KOMMYTaUMK M KPOCC-KOMMYTaL MK noaaepKuBaloTca OAHOW NnaTtdopMOi.
Moatomy B 3aBUCUMOCTM OT BMaa Tpauka MOXHO COOTBETCTBEHHO CKOHMMIrypupoBaTth 3EeKTUBHLIE U
Oonee HageXHble CUCTEMbI KONbLUEBOW 3alUWTLI, 4BOMHON KOMbLEBOW 3alUUThl U Pa3HECEHWUA NO MapLupy-
Tam.

—  Kommytauusa naketos : o 12 [6ut/c

—  Kpocc-kommyTtaumst TDM: [Ina neeoro n npasoro mapwpyra, nogaepxka SNCP
(Bo3MOXHOCTb KpOocC-KoMMyTaLumn, Mmakcumym 152x152 E1).

3.3.4. MNoanepKKa BLICOKOTOYHOIO TAKTOBOIO reHepaTopa ANA CUHXPOHMU3aUuMM NakeToB

Mopnepxka nepegayvm Tpacdmka TDM u Synchronous Ethernet B ucxogHom copmare *
* MMpumevanue: lNocmasnsemcs nnama 0ns synchronous Ethernet.

3.4. YHuBepcanbHas paguo cekums

3.4.1. lNepenoBbie TEXHONOrMN U NPEBOCXOAHBbIE XapaKTePUCTUKN)

— Bbicokas cxema moaynaumm (oo 256 QAM) ans nepegaym Ethernet 1 TDM-Tpadouka B MCXOQHOM
dopmaTe npu BbICOKOW 3h(PEKTUBHOCTM UCMOMBL30BAHWA CNEKTpa, KOTopasa AOCTUraeTcs 3a Cyer
npuMeHeHus1 TexHonorun mogynauumn 256 QAM u nepegaym Tpadmka npy ABONHOW Nonapusaunn.

- ®yHKUMKM AMR ¢ BECKOHTaKTHbLIM MepeknioYeHnemM MoaynaLumm.
3.4.2. Bbicokuin ko3dppuLUMEHT YCUITEHUSA CUCTEMBI

—  Bblcoknin K0aHUUNEHT YCUMEHMA CUCTEMbI AOCTMIaeTCA C MOMOLLLI TEXHOMOMMWM HEenocpencT-
BEHHOro ucnpaenexHus owmbok (FEC) 3a cyeT KOHTPONA YETHOCTU NPY HU3KOW NnoTHocTu (LDPC),
a Takke C NOMOLLbLI0 METOAA YCTPaHEHWNA UCKaXKEHUA (NUHEapu3aTop), YTO NO3BONAET MCNONL30-
BaTb aHTEHHbl MEHbLLUErO pa3Mepa W CoKpaTUTb CTOMMOCTb NNaThopMbl.

3.4.3. BbicTpas nepecTpoMKa 4acToTbl U Nlerkas HacTpouka

— Bo0O3MOXHOCTb HACTPOWMKK B MOSEBbLIX YCMNOBUAX, UCNOMb3YS NULUEH3WIO HA PAan0YacTOTHLIN Ka-
Han*, ¢ NOMOLLLH NOKansLHOro TepmuHana cesau (LCT) Ha Basze Web-TexHonoruu.

* MNpumevanwe: QOepaHudusaemcs 3adaHHol nodnonocol ODU. Modnonocy MoXHO usme-
HUMb nymem 3ameHsl! paduodacmomHozo ¢hunsmpa (RF).

)
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3.4.4. AnantuHaa moaynsauusa (AMR)

AMR — TexHonorus, No3BonALWAs NOBLICUTE HAAEKHOCTL B NEPBYIO Ovepedb B cpeae nepefayvu nakeTHbIX
AaHHbIX 3@ CYET NOPOroBOM PasHOCTM TeMnepaTyp Mexay YPOBHAMM MOOynaumn, Takmmm kak QPSK - 256
QAM 1 1.4. Hanpumep, npy CUNbHOM OOXAE, NMPUBOASALLEM K CHWXEHWUIO YPOBHSA NMPUeMa B BbICOKOYACTOT-
HbIX nonocax, AMR ob6ecrneunBaeT AOCTYNHOCTL NWHUKM CBA3M NOCPEACTBOM aBToMartMyeckoro u Gesowwu-
6oyHoro Beibopa mogynaummn ¢ 6onee HU3kum noporom. K npumepy, nopor QPSK Ha 6 ab Huwxe16 QAM, oa-
HaKo NponyckHasa cnocobHOCTbL YMEHbLUAEeTCA B ABa pasa (CM. PUCYHOK 2).

Mpu naketHoW nepepade |P-tpacdmka, T.e. B criyyae nepegaydv nNpy OTCYTCTBUM MEPapPXWMYECKUX YPOBHEMN,
LEnoCTHOCTL NMUHUM CBSA3M, MHBIMW CIIOBaMM HAOEXKHOCTb, MOXET Oka3aTbcs Bonee BaxHbIM (DAKTOPOM, He-
CMOTPS Ha CYLLECTBEHHOE YMEHbLUEHUE MPONYCKHOW cnocobHocTn. OgHako npu rmubpuaHon nepegade pe-
KoMeHayeTcs coxpaHaTe Ans TDM-Tpaduka Takylo ke nponyckHyl cnocoBHOCTb, BKMOYAaa TEXHOMOrMu
PWE unun CESoP, gaxe npu yxyaweHHbIX ycnosmax npuema. OnpeneneHve o4epeaHocT Mexay naketa-
mu TDM u Ethernet nnu ouepean mexagy noptamm Ethernet unn 6asoir VPN (BupTyansHasa 4acTHas ceTs) -
Ba&)KHbIW aCMNeKT COXpPaHeHWs Ka4yecTBa CepPBMUCOB C CaMbIM BbICOKVUM MPUOPUTETOM.

Bnarogaps 6onbwomy onbity NEC B cdepe n3yvyeHns pacnpocTpaHeHWA CaHTMMETPOBLIX — MUMMUMETPO-
BbIX BOSH, Ana nnatcopm cemenctea iPASOLINK paspaboTtaHbl Hanbonee npurofHble AnA peanbHbIX ye-
NoBUA U HagexHble dyHkuun AMR; npy aToM BO Bpems mucnonb3osaHusa AMR coxpaHseTcs BO3MOXHOCTb
HacTpoiku napameTpos QoS.

B Tabnuue 3.1 nokasax gnanasoH AMR ansa pasHeceHus KaHanoB M CXema MOoAyNsaLuK.

Ta6nuua 3.1 Auanaszon AMR

‘ Pexum 3 Pexum 4
MG s 28 MIu* 56 MIy*
QPSK 14 M6uT/c 28 MouT/c 57 MowuT/c 114 MéuT/c
16 QAM 28 M6uT/c 56 MbuT/c 114 Moéut/c 229 MowuT/c
32 QAM 35 MowuTt/c 71 MowuTic 143 MOuT/C 287 MowuTic
64 QAM 42 M6uTic 85 MbwurT/c 172 Mout/c 345 MowuT/c
128 QAM 49 Méurt/c 99 Méut/c 200 MéuT/c 402 MéuT/c
256 QAM - 114 Mowut/c 229 MouT/c 460 Mowur/c

*: PasHeceHne kaHanoB
lpumeyarue:

-: He oTto6paxaetcsa

MakcumanbHas nponycKHas crnocobHocms Npu NPoxoxo0eHuu nomeyeHHozo kadpa VLAN

pasmepom 64 baima.

NEC
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s | 1 \\:\_ X
6 I L] I
D e 32 e
L e 180 4psk
MponyckHaa cnoco6- -
HOCTb [M6uT/c] npu
nonoce NponyckaHus 200 173 143 114 57
28 Ml'y

PucyHok 3.1 Cxema nsmeHeHuna emkoctu AMR

3.4.5. Kpocc-nonsipusaunoHHbI nogasutenb nomex (XPIC )

iPASOLINK 200 moxeT yaBauBaTk CBOK NPONYCKHYK cnocobHocTb go 920 M6ut/c B nonoce 56 My (55
MIy ans nonocol 18 MyY), ncnonb3ya nepegosyto TexHonormio NEC XPIC. [Ina nepexona ¢ 04HOMOMKCHON
nepegaym Heobxogumbl cneayowmne AonoNHUTENbHbIE KOMMNOHEHTLI: aHTEHHA ¢ ABOMHON nonsapwusauuen,
ewe ogHu 6nok ODU u cooTBeTCcTBYOWMA NporpamMmmHeli kKntod B IDU. Bnarogapsa aTomMy MOXHO yOBOWTL

€MKOCTb, HE YBENUYMBASA NPU STOM YCTAHOBOYHYIO MOBEPXHOCTb W MPOCTPAHCTBO ANA MOHTa)XKA BHYTPEHHETO
onoka.

._.‘ﬂ Vs

g

O e e o __+¢

PucyHok 3.2 YaRoeHMe eMKOCTU Npu 0GHOBNEHUK
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TaGnuua 3.2 MponyckHaa cnocobHocTL IPASOLINK 200
OpavHapHas/YaeoeHHas NponyckHaa CnocobHocTk (MponssoauTensHocTb (MGUT/C)*”)
ea? Pexum 1 Pexwum 2 Pexum 3 Pexum 4
MGy ESLH 7 My 14 MMy 28 (27,5) My 56 (55) MI'y
QPSK - 28 /56 57 M14 114 /228
16 QAM - 56 112 114 /1228 229 /458
32 QAM - 717142 143 /286 287 1574
64 QAM - 85 /170 172 1344 345 /690
128 QAM - 99 /198 200 /400 402 /804
256 QAM - 114 /228 229 /1458 460 /920

*¢: PasHeceHue kaHanoB (YactoTtbl 27,5 unu 55 MITL Tak e MCnonb3ayloTes Ans nonock 18 MMu).

*3: MakcumansHast MPOMNYCKHan CNocOOHOCTE NPW NPOXOXKAEHUW noMedeHHoro kagpa VLAN pasmepom 64
Bawnta.

-: He ncnone3syeTcs npy TakoM pasHECEHUN KaHaIoB

3.5. A dekTuBHbIe hyHKUMM OAM

INoKkanbHbIA U yOaneHHbIM KOHTPOSb OCYLUECTBNAETCA 4epes NnokaneHeln TepmuHan cesasu (LCT) Ha base
web-TexHonornu, cuctemy PNMSj, vcnonb3yemyid B KayecTBE MHCTPYMEHTa YNpaBreHus aneMeHTamu
(EMS), unu cuctemy MSS5000, ncnonbsyemyto B ka4ecTBe €QuMHOM CUCTeMbl ynpaBneHns bonee BbICOKOro
YPOBHS.

MNMomumo cyHkumin OAM, cywecTeoBaslLnX B npeabiayen sepcum PASOLINK, iPASOLINK 200 nogaepxu-
BaeT cneayowme aeKkTMBHbIE (PYHKUMM ynpaBneHnsa rmOpuaHbIMU U NONHOCTLIO NAKETHBIMM CETAMMN.

- Ethernet OAM (IEEE802.1ag / ITU-T Y.1731) ana oOHapyXeHnA HemcnpaBHOCTEN, Nokanuaawum 1
ycTpaHeHus cboes, nepeaaqn aBapuiiHbIX CUrHaNoOB U M3MepeHnst pabodmnx XxapakTepucTuK

— Bo3MOXHOCTL YCTAHOBKM 32BOPOTA: ¥ CTAHOBKA 3aBOPOTA Ha BNMKHEM WM fanbHEM KOHLE OCHOB-
HOIM NONOCHI 4aGcTOT W YCTAHOBKA 3aBopoTa Ha M4

- BoamoxHoCcTH YAaneHHoro oBHOBNEHUA

pl050_01.doc
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4. OBJIACTb NPUMEHEHUA

PaguopeneiiHble npoaykTel, npuHagnexawme cemeictsy iIPASOLINK, npeactasnsaioT cobon mogynbHble
TPaHCMOPTHLIE NNATMOPMBbI, BKNOYAKOLWKME NAKETHYD KOMMYTALMIO, KpOCC-KoMMYyTauuo naketos TDM u pa-
avopenenHbie/onTuyeckne yHKUMK, OXBaTbiBawLne Bce 06nacT NPUMEHEHNsA — OT KOHLEBbIX CTaHLUWA 00
rOPOACKMX TPAHCMOPTHLIX CETEN, KOTopble paboTatoT Yepes y3en arperMpoBaHus.

41. MpumeHeHne B MOBUNBLHBLIX TPAHCNOPTHLIX CeTAX

MpoucxoauT coseplleHCTBOBaHWE Tpaduka, nepenasaemMoro ¢ NomMoLbid MODUNBHLIX YCAYr KOMMYTaLuK
kaHanos (CS), a ronocoskle ycnyrn CS Voice ARPU npubnmxaloTes K «TOYKe HackiweHus». Obbem xe na-
KETHBIX AaHHLIX, HAMPOTUB, NOCTENEHHO YBEMNWYMBAETCA. XOTS HblHEWHME 0DbeMbl AaHHLIX HE TaK BENUKK
13-3a BbICOKOWM CTOMMOCTW AN NOMb30oBaTenei U orpaHUYeHHOro HanoMHEHUs YCNyr, MOXXHO Ao6uTbCA yBe-
nnyeHns npubbiny 3a cdeT pacwupenus IP-ycnyr, B ocobeHHOCTH Ansi kopnopaTtuBHoro cektopa (M2M,
B2B/C), nanpumep VPN n ycnyru no «obnadHony obpaboTke OaHHBIX ANs MCMONb30BAHUA B CEHCOPHBIX
YCTPOWCTBAX, CMapPTAIOHAX U TEPMUHANAX «TOHKUIA KNMEeHT». OQHaKo:

—  KonwnuyecTtBo HEOOXOAMMBIX BUTOB AN yCnyr No nepefaye AaHHbLIX ropasfo 6onblie, Yem Ans ne-
pefayun ronocoBbiX AaHHbLIX, MO3ITOMY TpebyeTca 3HAYUTENLHO YMEHLLIUMTL CTOMMOCTL BUTa.

—  CyWeCTBEHHO YBENWYUTCA MNPONYCKHasi CNOCOBHOCTE COThl. [laHHOE ynydweHwe Heobxoanmo
OCYLUECTBMATb, Y{YUTbIBAs ONPaHUHMEHHOCTL WMEHLErO CMeKTpa M HeobXoguMOCTh yBENUYEHWS
4acTOThbl U CTOMMOCTM HOBOTO CMEKTPA.

Bo3moxHO, Ana ycnewHon paboThl B 3TOW BbICOKOKOHKYPEHTHOM obnactu obasaTensHo notpebyertcsa cne-
aywoulee:
— MoBblweHne 3(PHEeKTUBHOCTU WMCNOMNL3OBAHUS CMEKTPa, BKNOYas WUCMOMb30BaHWe B MOBMNbHOW
pernoHansHom cet RAN MUHU/ MUKPO/heMTOCOT U

—  [pyMeHeHne HeJopOoron TEXHOMOMMW arperMpoBaHns NakeTHbIX AaHHbIX (CTATUCTUYECKOE MYIbTU-
NNeKcMpoBaHWE) M HEe3aBMCUMMOW JeueHTpanusauuu, Hanpumep pasrpyska, TexHonormv mesh
WDM 1 MPLS VPN 1 T.4. B TpaHcnopTHoi ceTn Ethernet.

YuynTbiBasl BCE BLILLIECKA3aHHOE, CTAHOBUTCS NMOHATHO, YTO MUrpauUust Ha MOSHOCTLK MaKeTHble MOBUNbHLIE
CeTn — 3TO wWar Bnepen. Tem He MeHee, CerofHsa 4oxo B OCHOBHOM MPUHOCAT ronocosbie cepeuckl 2G/3G
CS, KOTOpble HEBO3MOXHO 3amMeHUTb TexHonornern LTE 3a kopoTkui cpok. CTpaterns murpaumm cyLecT-
BytoLWmMx onepatopoe 3GPP Release-99 Ha cetu All-IP MmoxeT oTnuyaTtbcsa OT cTpaTernn aApyrx MobunbHbIX
onepaTopoB U3-3a PasNNYKMA B MCMNONb3YEMbIX MODUITEHLIX apXUTEKTYpaXx.

Ha PucyHke 4.1 npuBegeHo pewenue iPASOLINK gna mobunbsHOM TpaHCNOPTHOM CeTW, OCHOBaHHOE Ha
JAaHHbIX MODWIBHBIX TEHAEHUMAX N MUCNONb3yEMON MODunbHON apxutektype. CemeictBo iPASOLINK nogp-
nepxusaet paboty B pexume Dual Native (nepepada nakeroB TDM u Ethemet B mcxogHom chopmare).
MoxHo nepegaeatk rmbpuaHeie naketsl TDM 1 Ethernet unu IP-nakeTsbl ¢ NOMOLLLK OAHOrO U TOro xe o6o-
pyaoBaHus, He ycTaHaBnueas BHewHuid 6nok. CnegoearensHo, iPASOLINK nossonseT obecneqnTs rnbkyto
W ONMTUMW3MPOBAHHYIO MUTPALMIO B 3aBUCMMOCTH OT COCTOSIHMA CETU U YPOBHSA Pa3BUTUA KINEHTA.
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PucyHok 4.1 iPASOLINK gna Mo6UNEHOW TPAHCNOPTHON CeTH

CewmeiicTBo iIPASOLINK noaaepxuBaeT BCe arneMeHTbl Creayowen apxuTekTypbl nepegaqn gaHHbIX:

Native TDM

CeTb Ha 6aze TexHonorum TDM — 3TO CMHXPOHHasA CETb C rapaHTUPOBAHHOW MOMOCOW Nponycka-
Hus. OHa He 3aBWCUT OT acNeKTOB, CBA3AHHLIX CO BPEMEHEM W CUHXpOHW3auMen. OOHAKO ceTb
TDM He moxeT obecnedyntb a3 hekTUBHOE YNpaBNeHUe POCTOM 0O BEMOB AAHHbIX.

B otnnuve ot cetm Native TDM, nakeTtHasa IP-ceTe moxeT 3a(h(pekTMBHO CnpaBnATbLCA C POCTOM
06beMOB faHHbIX. Kpome TOro, B pesynbtate UCMoNb30BaHWUsI COBMECTHBLIX COeOUHEHWUIA MOXHO
CYLLIECTBEHHO COKpaTUTL 06bemM paboT No MOHTaxy NPOBOAOB.

OOHako acuMHXPOHHbINA xapakTep paboTbl nakeTHon |P-ceTu no TpeboBaHnid He NO3BONAeT rapaH-
TUPOBATbL CUHXPOHHYIO Nepeaavy AaHHbIX. Mo3TOMy N3-3a U3MEHEHUS BPEMEHN 3a0epPiKKM, BpemMe-
HU OXUAAHNA MINK IKUTTEPA NPM OKa3aHMM MODMINBbHLIX YCNyr cnegyet ocoboe BHUMAaHWE yaensiTs
BOMPOCAM CMHXPOHM3ALUMK.

Dual Native (Native TDM u Native IP)

ObecneynmBaeTca UCXOAHAA MOAAEPKKA W MAKETHOW KOMMYTauuMW, U Kpocc-koMmmyTtaumm TDM-
Tpacbuka, Gnarogaps Yemy BO3mOXHa rmbkas nepegada B 3@aBUCUMOCTM OT Tuna Tpaduka Ha oa-
HoW nnatdgopme. TpaduK 1 TaKTOBbIE UMMYIbChI, YYBCTBUTENbHBIE K 380EPXKKE/IKUTTEPY, Hanpu-
Mep Tpadmnk 3GPP Release-99, nepepatotca HenocpeacTBeHHO no cetu TDM, He yBenuyusas
Bpema oxuaanua, u IP-tpacuk, Hanpumep LTE-Tpaduk, nepenaerca HenocpeacTtseHHO no IP-
cetn 6e3 coxpaHeHuns. YMEpPEHHO yBenuvuMBalowmnincs oObeM NakeTHbIX AaHHbLIX MOXHO 3adhdek-
TMBHO arpervpoBartb MOCPEACTBOM CTAaTUCTUYECKOTO MYMbTUMIEKCUPOBAaHWA, COXPaHAsA Npy 9TOM
kayecTBo TDM-cepBMCOB, YyBCTBUTENMbHbLIX K 330EPKKE/MKUTTEPY.
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MTD-PL-050/221203 IPASOLINK 200

— PasgeneHue TDM-Tpadumka (C nomoLlbo TexHonorum PWE) u pasrpys-

Ka/KOHLeHTpauus Tpaduka ﬂ

Pasgenenne TDM-Tpadhmka nossonseT pacnpenenuTe Tpaduk CyLecTByo-
wen cetu, Hanpumep HSPA-pgaHHble, no IP-ceTn ¢ noMowblo OyHKUMK 3My-
naumn nceepokaHana (PWE), coxpaHsas TONbKO BaXHble OAaHHLIE, 4yBCTBU-
TernbHble KO BpeMeHu, B TDM-cetn. [laHHaa pyHKUMA NO3BOMAET MOOEPHM-
3MpoBaTh CYLIECTBYIOLLYIO CETb, YBENMUMBAA MPU 3TOM 06BbEMbI NONb30BaHUSA
IP-ceTbio.

TexHonoruio PWE cnegyeT Mcnonb3oBaTh ANA CEPBUCOB, HE YYBCTBUTENbLHBLIX K JXKUTTEPY U Bpe-
MEHW 3afIePXKKK, UK B criy4ae ecnu B mobunsHoi cetn RAN TakToBas cuHxpoHu3aumsa obecnedn-
BaeTCA 33 CYET APYrMX CnocoboB CUHXPOHM3ALWK.

Paarpyska Tpaduka faeT onepaTtopy BO3MOXHOCTb pasrpysnTe IP-Tpadmk, BKNOYas CyLlecTBylo-
WUA IMYNMPOBaHHBIA TpadnK, B 3KOHOMWHECKM BbIrogHOW IP-ceTn. lNpenmywectsa pasrpyskn
Tpadumka:

>  [OudpchbepeHunpoBaHHoe okazaHne yCnyr KnMeHTam

> CoKpaweHne onepaunoHHeIX 3aTpaTr 3@ CYET KOHBEPIEHUWMM rOJIOCOBLIX COODLUEHNA K
AaHHbLIX

B otnuume oT pasrpysku KOHLEHTPaLMS [aeT ONTOBLIM ONEPATOPaM 1 NMOCTABLLVIKAM BO3MOXHOCTh
MakcumarnbHO UCMOoNb30BaTh CBOM ceTy Bnaroaapa KOHBEPreHUUW YCnyr 1 Tpadhuka, NocTynakLLe-
0 OT PasHbIX KITUEHTOB.

4.1.1. Mo6bunbHana cetb (2G/3G/LTE)

[Onsa okazaHuss MOBUNbHLIX yenyr TpebyeTcs O4eHb TOYHLIA TAKTOBLIA reHepaTop, Hanpumep 0,05 4/MnH., -
ans 6a30BOI MAKPOCTAHUMKU, YCAyr no onpeaeneHuo mectononoxeHus (LCS), nepeknioyeHno n gpyrux
BWUOB NCEBAOCUHXPOHU3ALMN MOBUNBHLIX NnaTdopM. OBbLIYHO TAKTOBLIE UMMYNLCLI PACAPOCTPAHAIDTCA OT
koHTponnepa BSC/RNC B cuctembl 3GPP Release-99 GSM/UTRAN (2G/3G). OuyeHb CnoxHO nepegartb Ta-
KME TOYHLIE TaKTOBLIE MMMNyMNbLChI HA BCK cTaHuuio BTS/e-NodeB yepes obuivHyto IP-ceTh. CnegyeT Twia-
TENbHO M3Y4YWTb W CMNaHMpoBaThb NPOLECC MUTPaLMK Ha TEXHONOTMIO IP, 4TOObl MMHUMW3MPOBATL PUCKK ANA
CYLLECTBYIOLMX YCNYT, @ TaloKe AOMNONHUTENbHbIE ONEPaUMOHHbIE M KanuTanbHbIe 3aTparthkl Ha yenyrmn 2G/3G
, OKa3zaHue KoTopbix DygeT npekpaweHo B Dyaywem. CnegosartensHO, BHEAPEHWE TPaHCNopTHOM cetu Dual
Native — HagexHbli, Hanbonee rMbKUn N SKOHOMUYECKM BbIrOAHLIM cnocob murpauuu Ha ceTb all-I1P.

NMpumeHeHne B MOOGUNBbHBLIX CETAX AanbHEeNn CBA3U

MpoaykT IPASOLINK 200 nogaepvBaeT BO3MOXHOCTb ABYCTOPOHHEN YCTAHOBKM y3noB. OguH BHYTPEHHUIA
6ok iIPASOLINK 200 moxeT noaaepXuBath penenHoe coegMHeHne.

2GAIGILTE oo - _
§ od B0 of B0 od B ool —
ETSMode ' g .y s el - U g ——
: (= (= — o BSC/
IPASOLINK 200 IPASOLINK 200 IPASOLINK 200 PASOLINK 200 E:l RNCY
b PASOLINK 400 " MME
PucyHok 4.2 MobunbHasa ceTb ganbHen CBA3KU
\
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IPASOLINK 200 MTD-PL-050/221203

B cnyyae BNUAHUM HEMPEPLIBHOMO KUTTEPA W BPEMEHW OXUAAHWA HA CUMHXPOHM3ALUMIO WM MPOU3BOAU-
TENLHOCTL B pe3ynbTaTe HanuuyMsA B NaKeTHOW CeTh AanbHEen CBA3M MHOroKackaaHbIX NPOMeToB, yCnyri no
nepenade TDM-Tpaduka okasbiBaOTCA Tak, Kak OHWM eCTb. [na Takux ceTen Havbonee nogxoasaiimMm peLue-
HUEM SBMAETCS nepeaaya AaHHbIX B ABYX UCXOAHbIX hopmaTax. 3a UCKIMOYEHMEM OKOHEYHBLIX TEPMUHAMNOB
iPASOLINK 200 ncnonb3yeTca NpocTo Kak penutep ¢ NocrneaoBaTenbHbiM COEANHEHNEM.

iPASOLINK MOXET NPUMEHATLCA B Pa3NMYHbIX CETEBLIX MPUNOXKEHWUAX U MOXET NErko MHTErpMpoBaTLCsH B
CETU C Pa3nyHbIMU TPeDOBaHUAMM KITMEHTOB.
4.1.2. MobunbHas cetb (CDMA2000/mWIMAX/LTE):

iPASOLINK moxeT obecneunTb HENPEPbIBHOE coeauHeHue nuHnia Ethernet npu ogHoBpemMeHHOM yBenuye-
HMM 30HbI OXBATa M eMKOCTU, UCMONb30BaAHWUKM Y3NOBOr0 NakeTHOro pagnoobopynoBaHus, arpernpoBaHnm u
ynpaeneHuy1 Nonocomn NPonycKaHus.

4.2. NMpumeHeHMe B LULUPOKONOSIOCHbIX CeTAX

[nA okazaHWA paznuYHbIX YCIyT Mo LWMPOKONONOCHOW nepeaaye LWMPOKONONoCcHasa CeTk AOMKHa noaaepku-
BaTb creayoLLmMe QyHKLWMK:

—  BbicokonpounseogutensHas nepegaya
— bBbonee BbICOKME NoKasaTenn oTkasoycTonumsocTu (IP/MPLS unn MPLS-TP n 1.4.)
—  DetaneHblil KOHTPONE QOS

ii Cuctema NMS, HanpaBreHHas K BbILIECTOALEN cucTeme

Crend

M ,  VPN-
MS5000 . s P*sm'“tmw ' ( cepBHC \’
‘e'. . IPASOLIMK 4 (/'_}I:l.em'p =3
[ % : 1000 L i
- - : . AaHHBIX
IPRSOLINK
1000 |
HAoctyn (I
J . ArperupoBaHme PASOLBEL anl“
C:LJ:;.-.I.QH 4001000 __\ ‘.’.‘
iPASOLINK T & /
100 . u"'// /
o PASOLINK-1000
wTE 3 " § - | ¥
F=E - . —— ] —7'—
— iPASOLINK -~
] iPASOLINK 490 iPASOLINK
& DSALM o ~w— 200400
- :3?% o b »
xDSL = - __, = »
[ | GE-POH
s . ObcnyxuBaHue
B ow . = apeH0BaHHOW
y NUHUN
FIT=

KopnopatueHas cets VPN

PucyHok 4.3 YcoepeplueHCTBOBAaHHAA rOPOACKan CeTh, OCHaweHHan iPASOLINK 400
n iPASOLINK 1000
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5. Ob30P CUCTEMBbI

5.1. Obwwue cBepaeHun

— ortaenbHein MoHTax ODU-IDU. [nA coeMHEeHWA WCMOrb3yeTcs BCEro O4WMH KOaKCWarbHbIA Ka-
fenb.
—  [Mpwu o6uwem mucnonszosaHun ODU v IDU 3awmra unm 3awyTHas cuctema OTCYTCTBYIOT

— Tubkasa koHgpurypaumsa ansa ODU v aHTeHHbl, NpAMON MOHTax/oTaenksHbld MOHTaX /1+0 (6e3 pe-
3epsupoBanua)/1+1 ropayee pesepsupoBaHne/1+1 NpOCTpaHCTBEHHOE pasHecexnne/1+1 vyacToT-
HOe pasHeceHwe (cnapeHHbld NyTe), 2+0.

— [ocTynHbl oTAernbHbIe U KOMOMHUPOBaAHHLIE KOHUrypauun kaHanos B pexumax ACCP, ACAP,
CCDP.

— 19-g0MMOBbLIA KOMNAKTHBIA IDU, pasmepom 1U
> 483 mm (W) x 44 MM (B) x 240 mm (IN)

" & e
21 I’Smgmd”“ b |
1. q__""!?_._ﬁ-

PucyHok 5.1 Cxema IDU

—  Hebonbwoin u nerkmin 6nok ODU ans npocTero 06Cny»kMBaHnus 1 YCTAHOBKMN.

PucyHok 5.2 ODU, paboTtarowuin B gua- PucyHok 5.3 ODU, paboTtarowuin B agnanaso-
nasoHe 13-381Twu, n He6-11TTL
MOHTUpPYEMaa HanpaAMYHo
aHTeHHa gauameTpom 0,3 m

— bonbwoi avanasoH temnepatyp ODU u IDU
— HomwuHansHoe BxoaHOe HanpaxkeHwe nocT. Toka -48 B nocT. Toka
> Bo3amoxeH 6one WMpOoKUA ANana3oH HOMWHAMNBHOW MOLHOCTK: +/- 20 - 60 B nocT. TOKa
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5.2. Bbnok-cxema IDU Nunusa Native TDM

/ —— ta ODU

O~ E1INTFC = DXC MODEM O
4| #u#2 ——0

3

Optional =— MUX/

[ ]
]
]
-t :
o~ 3i|ie— cPu
card slot DEMUX | &} =
2 1
Mnata E1 %. !
Mnarta STM-1 i: ! -1 T
MNnata MSE S PS
s |! T Y
]
Om LAN L2 E [on. BXxoa Ans cu-
INTFC [ | SW H NOBOW NUHUK
e !
Hon. passem L 1.7 Don. rene-
AUX g
O_PMEHE::(H;:E : i
Hanoe

PucyHok 5.4 Bnok-cxema IDU

5.3. Bnok-cxema ODU

TX first MIX
(BoamMoMHOCTE 3aBMCMT OT Yac-
TOTHOrO AManasoua) RF CKT

kloT
DU

TX:350 MI'y,
RX:140 Ml'y

DC-DC CONV o |47 CTRL

PucyHok 5.5 bBnok-cxema ODU
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IPASOLINK 200

5.4.

N'm6kaa koHdurypauyms moHtaxa ODU

BoamoxHocTe BeIGOpa noaxoasALen KoHurypaumum n3 paanuyHelx cnocoos moHTaxa ODU.

Cuctema 2+0,

5.4.1. Cuctema 1+0

MpAMON MOHTaXX HA AHTEHHY
OTAenbHLIN MOHTaX C aHTEHHOW NOCPeaCcTBOM BOMTHOBOAA WINN KOAKCHMAanbLHOro kadens

Cuctema 1+1 ¢ rmbpuaHbIM cymmaTopoM / AgenuTenem

aHTEeHHa C ABOWHOW nonsapusauuven

KoHdmrypauus CnpaBoYHbIE YEPTEXKU UNN PUCYHKKN
np;nn_oésmc)r:}r,a}l{ PucyHok 5.2
0T,qe?1 ;Hzlsﬁrnrn%hm}x PucyHok 5.6(a)™
omeﬁgﬁgﬂdmam PucyHok 5.6(b)

*: CTaHpapTHas KoHdurypaums

5.4.2. Cuctema 1+1

** Onsa nonockl 6 'Y, NpAMOR MOHTAX HE AOCTYMNEH

*: CTaHpapTHaa KOHurypaums

5.4.3. Cuctema 2+0

CnpaBOYHbIe YEPTEXKN UM PUCYHKN
Kondmrypauus MGpuaHLIA CyMMaTOp Unu OTBETBU- | [1BE€ aHTEHHbI (ANA NPOCTPAHCTBEHHO-
Tene* ro pasHeceHus)
7-38TTu,
NPSIMOIi MOHTaX Pucyhok 5.6 (c) PucyHok 5.6(d)
6 —38ITu, “
OTAEMNbHbI MOHTAX PucyHok 5.6(€) PucyHok 5.6(f)
6/7/8 ITu, )
OTAEMNbHbIA MOHTAX PucyHok 5.6(g) PucyHok 5.6(i)

** Onsa nonockl 6 'Y, NPAMON MOHTaX HEe OOCTYMNEH

CnpaBoYHbIE YEPTEXKM UITN PUCYHKM

KoHdurypauuna

MNpamon moHTax OMT

AHTEHHA ¢ ABOWHOW nonsapu3auuen

11-38TTu,
NPSMOW MOHTaX

PucyHok 5.6(j)

6 — 38ITu, otoens-
HbIA MOHTaX

PucyHok 5.6(k)

6/7/8 'y,
OT[eNbHbI MOHTaX il PucyHok 5.6()
lMpumeyvaHue: AHMeHHas cucmema ¢ dgoliHol nonspu3layueli Ong NPuUceoeHUs cocedHea0 Unu CMexXH020
KaHana.
Y NEC
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| Mbkun BonHoBOA
AHTeHHAa — /

KpoHLTeNH AN MOHTaXa CTOMKMN
ODU ¢ BONHOBOOHBLIM aganTepom

ODuU

PucyHok. 5.6(a) 6 — 38 MU, oTAenbHLIN MoHTax ODU PASOLINK 1+0

AHTEHHA —» \

| Kabenb ¢ mansimn
notepamu (1-2 m)

el
@] @
5 . 0| =
MoHTaXHbIN KpoHwWTeMH ODU j
1 %
@ ©|h \

Pucynok. 5.6(b) 6/7/8 Ty, oTaenbHbIA MOHTax ODU PASOLINK 1+0
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AHTeHHa TMbpuaHbIn cymmaTop

oDuU oDuU

PucyHok. 5.6(c) 7 — 38Ty, npamoit moHTax ODU PASOLINK 1+1

{(ogHa aHTeHHa ¢ rMOpUAHLIM CYMMAaTOPOM)

AHTEHHBI

_

PucyHok. 5.6(d) 7 — 38 Ty, npamoin monTax ODU PASOLINK 1+1
C OBYMA aHTEHHaAMMW

J
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AHTEHHA —»

KpoHwTEeNH ANA MOHTa)Xa CTon-
ku ODU ¢ BonHOBOAHLIM agan-
Tepom

PucyHok. 5.6(e)

<«—'Mbkun BonHoBoA

/ Y

A—

DH -
=

T‘I'I—IT

M6puaHbIN cymmaTtop

7 - 38Ty, otoenbHbIn MoHTax ODU PASOLINK 1+1,

C rMOPUAHLIM CYMMaTOpPOM

AHTEHHbI

KpoHwTenH ona MoHTaxa
ctoiku ODU c BonHoBOA-
HbIM aganTepom

PucyHok. 5.6(f)

N

M6k BONHOBOA

- e

@ __©

]

oDU 2

6 — 38 I'Tu, otaenbHbIA MOHTaXX ODU PASOLINK 1+1

C ABYMA aHTeHHaMH

NEC

-18- pl050_01.doc



MTD-PL-050/221203 IPASOLINK 200

MbpuaHbIN cymmaTop
ana nonocebl 6/7/8 Ny,

AHTEHHa —»

KaGenb ¢ Mmanbimu
notepsamn (1-2 m)

MOHTaXHbIA  KPOH-
wrenH ODU

PucyHok 5.6(g) 6/7/8 I'Tu, otoenbHbIR MoHTax ODU PASOLINK 1+1
C rnOpuagHbIM CYMMATOPOM U OOHOW AHTEHHOW

Pasbem Tvna N (nokasaHa TunoBas cxema)

PucyHok. 5.6(h) 6/7/8I'Tu, rMOpUgHLIA cyMmmaTop cucteMbl PASOLINK 1+1

)

)
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& ' ©
i
AHTEHHbI “n\ jj
\Kaﬁenb C ManbIMu

notepsamu (1-2 m)

MoHTaXHbIN
KpoHwTeiH ODU

I oDU 2
1
1
&) @]

PucyHok 5.6(i) 6/7/8 I'Tw, oTAenbHLIA MOHTaX ODU PASOLINK 1+1
C OBYMSA aHTEHHAMM

AHTEHHa ¢ uHTepdencom Kpyr-
noro BONHoBoAa

OMT (opTo
roHanbHbIW
npeo6paso
Barensb)

BeptukanbHas (V) nonspusauus FopusoHTanbHas (H) nonspusauma

PucyHok. 5.6 (j) 11— 38 I'Tu, NpAMONA MOHTaX CUCTEMbI C [|BOMHOIN Nonsapusauunen
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AHTEHHA ———»

'« "'M6Knih BonHOBOAQ

KpoHWTENH Ans MOHTaxa
cTtokun ODU ¢ BONHOBOAHBLIM
apantepom

;l | ODU 2

PucyHok. 5.6 (k) 6 — 38 [Ty, OTOeNbHLIA MOHTAX CUCTEMbI C ABOWHOW NONApPU3aLmein

~ |
AHTEHHa ¢ ABOMHON "
nonapusaunen
/ Kabenb ¢ manbimu note-
psamu (1-2 m)
A oDuU 1
- &) ©
D
[l
" @ =
MOHTaXHbLIN KPOH- ‘l—‘ '
wrenH ODU © & H—
4
© =y
& ©
- T opu 2

PucyHok 5.6 (I) 6/7/8 Tu, oTAENbHBLIA MOHTAX CUCTEMbI C ABOMHON NONAPU3aLINEN
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6. CUCTEMA YINPABJIEHAA CETbIO

B HoBow cepun iPASOLINK nogaepxusatoTcs ABe CUCTEMbI YNpaBneHnus.
—  PNMS;j
- MS5000

,ﬂ]’lﬂ NOKanbHOro Unn yganeHHoro Aoctyna K CeTeBOMY anemMeHTy MOXET MCNONbL30BaTLCA TNOKanbHbIA TEeP-
MUHan cBA3u Ha 6ase web-TexHonorun. Web-npunoxkeHne yctaHosneHo B 6ok 1IDU.

6.1. O6wwue ceegeHusa o PNMS;j

Java-sepcusi cuctembl ynpaBneHus ceTeto PASOLINK (PNMS)) obecneuuBaeT ygobHele ans nons3oBartensi

BO3MOXHOCTU MOHUTOPWHIa, KOHTPOMS, KOHMUIypupoBaHWsi W YNpaBneHWs paguoceTsMu CEMENCTBa
PASOLINK.

PNMSj obnagaet cneayowmnmmn QyHKUMAMM:
—  MoHuTOpUHT cocTosHUA paanoobopynosaHus cemenctea PASOLINK.
—  KoHTtpont 1 koHdurypupoeaHue paanoobopynosaHus cemeinctea PASOLINK.
—  Cbop AaHHbIX 0 NPONYCKHON cNOCOBHOCTU MUHUN CBA3M.
—  OOHoBMNEeHWE AaHHbLIX 0 KOHUrypauum pagnocetun cemenctea PASOLINK.

Hwke npyBeaeHo onucaHmne KniYyeBbiX anemeHToB cuctembl NMS anga cetn PASOLINK.

Cepgeep: Cuctema ynpaeneHus ceteto PASOLINK

Cucrema PNMSj pacnonaraeTcs B UeHTPanbHOM UMW PermoHarnbHOM MyHKTE ynpaeneHusl U No3BonseT ce-
TEBLIM OnepaTopaMm OCYWECTBNATb MOHUTOPUHI W KOHTPONb ceTeBbix anemeHToB (NE) cemencrtsa
PASOLINK 3a cuet ucnonssosaHusa 6onblunHcTBa Be6-6pay3epos.

Cucrema PNMSj npegocTtaBnseT OgHy TOYKY AOCTYNa, U3 KOTOPOW MOXHO OCYLUECTBNATbL HEeNnpepbIBHLINA
MOHWUTOPUHI U KOHTPONb Bcen cetu. MNporpammHoe obecnedyeHne cuctemsl PNMS| BkniodaeT 0630pHbIe
KapTbl ceTU U ee noaceTen, yto obecnevmsaeT BLICTPLIN W Nerkuin 0630p BCEW CETU.
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®yHKkuma ynpaeneHmna PASOLINK

dyHkuus ynpaenenuss PASOLINK BcTpoeHa B moayne YnpaeneHusi BHyTpeHHuM 6nokom PASOLINK. Ora
obecneunsaeT cBa3b Mexay TepMmmHanom PASOLINK 1 cuctemoi ynpasneHusa cetbio. Kpome Toro, oHa no-
3BonseT cobupatb U XpaHUTb AaHHbIe 0 COBLITUAX U XapakTepucTUKax, KoTopble nocTynatwT ¢ obopyaoBaHus
PASOLINK. OBmMeH gaHHbIMM OCYLLECTBIsieTCH No OOHOMY M3 CnyebHbix kaHanoe, 4to obecneduBaer
yaaneHHslW goctyn K niobomy 6noky PASOLINK, HaxogsawemMycs B CeTW, U3 OQHOW TOYkM aocTyna. Ha Pu-
CyHke 6.1 npeactaeneHa koHuenumsa cuctembl NMS ans cetn PASOLINK.

LUundpoBon cnyxebHbii KaHan

: b* B

Puc. 6.1 MpuHUKMN NOCTPOEHMUA cucTemMbl NMS
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IPASOLINK 200 MTD-PL-050/221203

6.2. XapakTepucTuku

6.2.1. Ucnonb3oBaHue nbon nnartgopmbl

OTCcyTCTBME OrpaHu4YeHui no ucnonb3osaHuio OC: PNMSj pabotaer Ha 6ase Windows® XP, Windows
Vista® nnun UNIX®. PNMSj cosgaHa Ha 0OCHOBe TexHornoruu meHeprepalareHta SNMP.

6.2.2. MNpocTasa n ynobHana akcnnyartauusa

Ons otobpaxeHus cetn ¢ nomollbo PNMSj HyXHO BOCNONb30BATECH KOHTEKCTHBIM 1 HUCTIAAALWMWM MEHHO,
YTO MO3BOMUT MPOCMOTPETHL NOAPOOHYI0 MHOPMALMIO O COCTOSAHWM U U3MEHWUTb KOHMUIypaumio CEeTEBbIX
3NEMEHTOB.

MHOroypoBHeBas CTPyKTypa OKHa NO3BOMSET Nerko onpeaennTs NonoXeHwe HeobxoauMOn CTaHUMK
PASOLINK, a 3atem n HeobxoaMmoro KOMMNoHeHTA.

Onepatop MOXET BBICTPO HaAWTKM OKHO 00630pa nwbon ctaHumum PASOLINK, cHayana npocMOTpeEB Kaprty,
oTobOpaxaroLyo NoArpynmel, a 3aTem KapTbl, oTobpaxarowme pasnuyHble KoHUrypauum noarpynn.

6.2.3. YnpaBneHne n KOHTPOSfb, OPUEHTUPORAHHLIE Ha NIMHWIO CBA3U

[na obecneueHus yaobetea npu akcnnyaTtaumm PNMS) asTomatuyeckn otobpaxaeTt cTaTyc NpoTUBONOMNOX-
Hon ctaHummn PASOLINK Hapsigy ¢ OCHOBHbIMUW napameTpaMmu NMHUK CBA3W.

6.2.4. YaaneHHbIn AOCTYN U ynpaBneHue

KnneHTsl PNMSj MoryT oTCnexuBaTb U yNpaensTe CETEBLIMU 3NEMEHTAMU C MOMOLLLIO BonblINHCTBA BED-
6payzepoe (IE u 17.4.). JlocTyn K ceTEBLIM 3NEMEHTAM BO3MOXEH C NOMOLLLIO MHTEpMheirca, UCNONbL3YeMoro
BHYTPW UMW BHE MOMNOCHI.

6.2.5. BegeHwne xypHana cobbiTnin

[aHHbIA UHCTPYMEHT MOMOTraeT OCYLECTBNATL MOHUTOPUHI BCeX COObITUIA, nponcxogawmnx B cet. OH no-
3BOMAET YNPOCTUTL NpoBeAEeHWe paboT no obcnyxmBanuio U anarHocTuke PNMS). CobeiTua otobpaxarTes
B NpocCTOi ANns npocmoTpa hopme, NpeaocTaBnsasa nonb3osaTento MHopMauuio 0 Aate U BPeMEHN UX BO3-
HWKHOBEHUS, O CETEBOM 3MIEMEHTE, B KOTOPOM OHW NPOMU3O0LLISIKM, a TaKkKe O ero eguHuue un ctaryce. B cton6-
ue «Monk3osarensy» (User) otobpaxaercs xypHan permctpaymn cobbITWiA, KOTOPLIA NOMb30BATENb MOXET
KOHTpOnupoBaTk. Kpome Toro, 3aeck ecTb NOAAEPKKA MMEHW 3aperucTpMpOBaHHOMO NOMbL30BaTens.

OkHO >kypHana pernctpauum cobbITUI BKNIOYEHO B OCHOBHOE OKHO PNMS). XKypHans! oTobpaxatoTcs B HMK-
Hen YacTu akpaHa PNMS].

6.2.6. YnpaBneHue aBapuiHbLIMW CUrHanamm

OYHKUMA «AKTMBHAA curHanusauyusay» (Active Alarm) nogoepmMBaceT MOHWTOPWHI aKTWMBHBIX CUrHANOB ONA
BCEX NOAKMIOYEHHBLIX CETEBLIX ANEMEHTOB. CUrHanbl, KOTopble Dbl CTEPThl B CETEBOM 3NeMeHTe, yaans-
HOTCS M3 OKHa AKTMBHas CUrHanu3auus u PerucTpUpyroTCH B OKHE UCTOPUK curHanusayum (Alarm History).

O630p cnucka TeKyLWMX akTUBHBLIX CUMIHANOB OCYLECTBAAETCA nocpeactsom onuun O630p MHopmauun o
curHanusauum (Alarm Information View). B 4aHHOM OKHE MOXHO NMPOCMOTPETL MHopMauuio 06 akTUBHBLIX
CUTHanax CeTeBblX 3NeMeHTOB, NpUHaanexalimx K ogHow rpynne. B gaHHOM cnucke Takke oTobpaaeTcs
YPOBEHb CEPLE3HOCTW aBAPMIHLIX CUFHAMNOB, aKTMBHLIX B AaHHLIA MOMEHT B CETEBOM SMEMEHTE, a Takke
OaHHBIE O HANWYUK WKW OTCYTCTBUW NOSTBEMKOEHNSA.

ObLwee KONMMYECTBO TEKYLUMX aKTUBHLIX CUTHAIOB B KaXKAOW KaTeropmm oTobpaxaeTcsi B BEPXHEW YacTu oc-
HOBHOIO OKHa.
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6.2.7. MoHuTOpPUHr pabounx xapaktepucTuk (ctaHaapt ITU-T G.826)

PNMSj noseonseT wu3Bnekatb AaHHble O pabouyux XapaKkTepucTUKax BCEX MEepeyMCNeHHbIX CTaHUMRA
PASOLINK 1 ux COOTBETCTBYHOLUMX pagvuopenenHbix NMHWi cornacHo cneumdukauun ITU-T G.826.

—  3annaHvMpoBaHHas 3arpy3ka AaHHbIX WK 3arpy3ka no 3anpocy
— MpepoctaeneHue otyeTa unu rpaduka
—  YcTaHoBKa rnopora v curHansl TPEBOTU

6.2.8. be3zonacHocTb

Pernctpaunsa none3oBarternei oOCyLWeCcTBNSETCA NOCPEACTBOM BBOAA MMEHKW 1 NAPOIS.

Ons 3auuThl CETU U CUCTEMBI YNPABMEHUS CETHLIO OT HECAHKLMOHUPOBAHHOTO AOCTYNa UMM U3MEHEHWIA,
npaea gocTyna NpUCBavBaloTCs rPynnam, a He OTAENbHOMY Morns30BaTento. Mons3oBarens nNony4aeT npaso
LOCTYNA, NPELOCTABIIEHHOE IPYINE, K KOTOPON OH NPUHALANEKNT.

Kpome TOro, MOXHO HacTpauMBaTke NapamMeTpekl KOHTPONA CETEBLIX 3NEMEHTOB WM NpeaoCTaeEnATbE A0CTYN K
9TOWN onynMn TONbKO onpeneneHHbIM rpynnam. 3710 aoaeT aagMUHUCTPAaToOpyY BO3MOXHOCTbL mbkoro pacnpepe-
nenus He TonbKo dyHkumnii PNMS), HO U KOHTpONs 1 ynpaBneHna oTAenbHbIM CETEBLIM 3NEeMEHTOM.

W, HakoHel, nons3oBartenn U rpynnel, cosgaHHele B PNMS), npuHagnexar Toneko cucteme PNMS) n He
COBMagaloT ¢ nonb3osarenammn u rpynnamm Windows.

6.2.9. UHTepdennc SNMP

PNMSj nognepxusaeTt udtepdeinc SNMP, 4yto no3sonseT npespatuTe obopynosaHve PASOLINK B HEOTL-
€MIeMYI0 4acTb CUCTEMbI YNPaBNEHUsA CeTbi0 G0ONee BbICOKOTO YPOBHS.
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6.3.

O6wume ceegeHns o MS5000

Ynpaenexue cepuei iPASOLINK ocyllecTBnaeTcs ¢ NOMOLLbI0 eanHOr cuctemMel ynpasneHdua MS5000, xa-
PaKTEPUCTUKN KOTOPOW NpeacTaBneHbl HUXe:

EovHoe ynpaBneHue TpaHcnopTHbiM obopygosanHnem NEC (onTuyeckoe, paguopenenHoe, naker-
HOE)

MNpenoctaBneHne OyHKUWA Ha yPOBHE ynpaBneHua anemeHTamu (KoHdurypauus 1 1.4.) U ypoBHe
YMPaBNEeHUst CETAMW (YNPABEHNE TPAKTOM, NMPOSKTMPOBAHWME MAapWwpyTa v T.4.) ANA NOAOEMKU-
BaeMoro obopynosanus

WHTepcpenc NBI, coBmecTumblin ¢ oTpacnesbiMu cTaHgapTamm SNMP n CORBA

Bbicokasi 4OCTYNHOCTE M MaclTabupyeMoCTb 3a CHET PEe3epBHMPOBaHUA W CO34AHNA KNMacTEPHbIX
KOHUrypawmin
Ha Ga3ze nnatopMbl ¢ OTKPLITLIM NPOrpaMMHbIM 1 MPOMEXKYTOMHLIM oBecneyeHnem

14

KnuneHTtckumn
TepMuHan

MS5000

INC100

PucyHok 6.2 Cwucrtema ynpasneHus ceTbo MS5000
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MTD-PL-050/221203 IPASOLINK 200

6.4. BeeneHue

MS5000 — 3710 cuctema yrnpaeneHua CeTbio, obecnevnBarollas MHTErpauuio U ynpasneHne OnTUYECKUM,
pagvo 1 NakeTHbIM TpaHCnopTHbIM obopyaoBaHMem NEC. Apxutektypa MS5000 nokasaHa Ha PUCYHKE HK-
xe.

[lon. doyHKUMKN
(uHTepdenc kK BbllECTOSALLEH
cucteme 1 T.4.)

PucyHok 6.3 Apxutektypa nnatcgopmbl

MoaynbHasa apxutekTypa cuctembl MS5000 nossonseT oCyLWEecTBUThL NpeaBapuTensLHOe pa3BepThiBaHWE C
Yy4ETOM TONMbKO HeobxoaMMbIX (OYHKUMIA U pasMepoB. [ONCIHUTENBbHEIE BO3MOKHOCTM M EMKOCTHbIE napa-
MeTpPbl MOryT ObITb paclUMpPeHbl N0 MEpPe Pa3BUTMSA CETH.

MS5000 TwaTtenbHO paspaboTaHHaa CUCTEMA YNPaBNEeHWA, UMEKLLAA CNeayLlIMe NPeMMyLLIECTRA B cthepe
CeTEeBOro aAMUHUCTPUPOBAHUS:
—  MMpocTtoe gobasneHne HOBOW (PYHKLMKW, HOBOFO CETEBOrO 3N1EMEHTA C NOMOLLLIO BCTPOEHHOW KOH-
uenuuMu onepaTmBHOro noakntodeHuns (plug-and-play) n cMCTEMbI NIMLEH3MPOBAHUA

—  TMocTpoeHne macluTabupyemoit CUCTEMbI B 3aBUCUMMOCTM OT MacluTaba ceTv ynpaBneHus ¢ nomMo-
Wbt rubKoro pacnpeneneHns 0Gopya0BaHNA OTHOCUTENLHO NOTMYECKOTO CepBepa

—  YcouneHue sawmTbl 3a CYHET YCOBEPLUEHCTBOBAHHBIX IYHKUMIA obecnevenns 6e30nacHoCTM U Tep-
muHana LCT ¢ rpachmyecknm MHTEPENCOM NonbL30oBaTens Ha Ba3e « TOHKOro KNneHTa»
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6.5. UHTerpaumna OSS/NMS

Cuctemy MS5000 MOXHO MHTErpMPOBaTb C KIIMEHTCKOW CMCTEMOW JKCnnyaTaumoHHOW nogaepxkn (OSS) u
cuctemonn NMS Gonee BbICOKOrO YPOBHS C MOMOLULK MHTEpPMERca K BbILUECTOSsILLeA cMcTeMe, yCTaHaBnu-
BaemMoro nocpeacTteoM otpacnesbix npotokonoe CORBA 1 SNMP, yto nossonsieT obecneymTs KOMMNEKe-
HOe ynpasieHne CMUCTEMOI NO BCEW CEeTW oneparopa.

Kpome Toro, MS5000 nogaepkuBaeT MUrpaLMio CETU 32 CHET HANOXeHWA CYLLECTBYIOLLMX CUCTEM yrpaBne-
Hus NEC, Hanpumep PNMSj, INC-100MS, MN9100/9200, TNM, koTOpble B CBOK 04epedb ynpaBnsioT cooT-
BETCTBYHLMMIN ceTeBbiMKu anemeHTamu. (MnaHupyetcs) NMocne aToro ceteBbiM 3NEeMEHTOM MOXHO ynpas-
nATb ¢ nomMoLyb MS5000, nockonbKy OHa ocHawaeTcs BonbmMM Yucnom yHKUMA, NPUCYLLIMX COOTBETCT-
Bytownm cuctemam EMS/NMS.

NMS Goneed
BRICOKOTD
YPOEHA

p ‘"“agpﬂswsmmp
1""‘1-\_

ING MS5000

NMS Gonee.
BBICOKOrO
YPOBHA

; o= xg.: REAISNMP

MSﬁ(}OG

b

T T

r/MS\ r”’-::tf\ r/';l*l
AN

z” PAS

PucyHok 6.4

WUHTerpauma cucTemol

6.6.

MOMMMO OCHOBHBLIX (DYHKUMA Takux, Kak ynpaBneHne KOHPUIypauusamMn/yCTPaHEHNEM HEWUCMPAaBHO-
cTen/6esonacHocTeio, MS5000 nopaepXuBaeT YCOBEPLUEHCTBOBAHHLIE (DYHKUWW, MEPEYUCTIEHHLIE HUKE.
Bonee nogpobHble cBEAEHUA MOXHO HaWTK B AOKYMEHTE, coflepXkallem obLylo MHpopMaLuio 0 CUCTEME -
MS5000 NWD-071899-002 unu DEX-6719.

®YHKLUM ynpaBneHusi

6.6.1. YnpaBneHne TpakTom

Cioaa BXOOuT CO3aaHMe 1 CoOXpaHeHne coegmHeHuin, obpasyemMbix TPAKTOM Ha Kaxaom YpoeHe (L1, L2 n on-
TWUYECKUIA ypoBeHL). MOXHO co3aaThk CKBO3HbLIE TPaKThbl ANs paguMopenenHoro u ontudeckoro obopynosaHus
N CKBO3HbIE TPaKTbl MEXAY OKOHEYHbIMM TOYKamm nuHuKn Ethernet, a Tarke pesepBHbIE NYTKU, NCNONb3yeMble
ANns nepeHanpasneHus Tpaduka B cnyyae HeMcnpaBHOCTUM OCHOBHOrO Mapuwpyta. [lpy aBToMaTU4eckoMm
NPOEKTUPOBAHUN MapLUPYTa pacCcYnTbiBaeTCcs onTuManbHblid nyte TDM/WDM/L2 mexay OKOHeYHbIMKU y3na-
MUAWKZ.

-28- pl050_01.doc
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CKBO3HOM TpakT cuctembl MS5000

L 3
INC-100MS ABTOoMaTh- MapuwpyTHsauma INC-100MS AsTomaTth- MapuwpyTHsauma
“ecKan MapLpyTH3auma - MS5000 _YecKan MapuwpyTusaums _ MS5000 |
e = i
| I (.
1 I il 1 11 I
0 AN 0 0

S —

YnpaBnaemasn o6nactb INC-100MS

' - = i . )
Vs I'% ¢ LT Ll - L - S ‘r
?__Toqxa A }: TR i Touka Z)
o F:

Pucynok 6.5 KomnnekcHblie pelieHus

6.6.2. YnpaBneHue npou3BoAUTENLHOCTLIO

[ns ceTeBblX agMWHUCTPATOPOB OCOBGEHHO Ba)HO obecneunTb NPou3BOAUTENBHOCTL CeTW, U Bnarogaps
YyemMy MOXHO YAOBNETBOPWUTL NOTPEOHOCTN KNMEHTOB M A0BNTLCA A0BEPUA C UX CTOPOHLI. Moatomy MS5000
ocHauleHa uHTepdencamm ans MOHUTOPMHIA M XPaAHEHWST PA3MUYHBIX NOKA3aTeNein Npon3BOANTENBHOCTH.
3TK AaHHbIE MOXKHO 3KCMOPTUPOBATL Ans nocneaywuen 06paboTkn Mnn NPOcMeTpa B rpacpuyeckoM BUae ¢
Lenbio NpoBeaeHnA BLICTPOro aHanumsa.
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7. UHTEP®ENCDI

2xFE

Hon. cnot anA nnar BeHTunatop
Whtepcbeiic LCT/NMS ~ (4XGhE AUX ey (BCTPOEHHbIe
oDuU (IANNIEN  (rononige: PasneneHHbie noptsl STM-1  HEGonbLumne :
s e y Base-T ¢ on- TenbHo) 0 P BEHTUNATOPSI)
(1+0/ 1+1) uusamm)) —  MHOrothyHKUMOHaNLHaRA .
nnarta MSE "\
1 ‘II'
_ iz W L 2 [
- ! 1008 | R ] . _ a
— — o /@ W
Y N
/ /frl'lnaaxn‘ﬁ npe- Bxog ans cw-
LED SFP ALM/SCICLK  16xE1 / noxpanuTens NOBOWA NMHUMN
CeeToanogHas uH- |JSB- (GbE) BHeLLHUii Bxoq Ans
el {Cra- pasbem CHIIOBOI NUHWK (Or-
Tyc/aBaphs) ANA KapThl i)
namsTm
PucyHok 7.1 Cxema uHTtepcpeincos IDU

.

Mpogyktel IPASOLINK 200 ocHaleHbl pasnuyHbIMW WHTepdeincamun, npeaycMOTpeHHbIMA cTaHaapTamMu
ITU-T n IEEE, koTopble nepeyncneHsl HKe:

UHTepdenc ocHOBHOM NONOCHI

7.1.1. Untepdpeic E1

- CKopocCTb nepeaaym curHana
- MHTEepdeiic

- MonHoe conpoTuBnexHne

- Pazbem

7.1.2. Wutepdeiic LAN (FE)

- Twn
- KonuuecTtro nopTtoB U MHTEpdEAC

- BuptyansHaa LAN

- QoS

- KoHTponb kayectsa

- ¥npasneHve nosiocon nponyckaHus
- 3awmTa

: 16 x E1 (2,048 M6ut/c)

: HDB-3 (ITU-T G.703)

: 75 Om unun 120 Om (no BbIOOPY)
: MDR68

: 10Base-T/100Base-TX (aBTo unu dukc.) / RJ-45

2 (No ymonyaHui), Makc.4 (C NOMOLLLI0 NPOrpaMMHOrO Knova
uHTepenc 2xFE MoxHO nameHuts Ha 4 x 10/100/1000Base-T)

: VLAN Ha 6a3e nopros/ VLAN Ha 6aze MeTok

: 802.1p CoS / ToS / Diffserv / MPLS EXP*

: DWRR unu DWRRSP+3knacca

: dopmupoBaHue unu koHTpones VLAN unu nopta
: RSTP (802.1w) / LACP (802.3ad)*

(*: nocnegHAA Bepcus)

NEC
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7.1.3. WHTepdeinc LAN (GbE)

- Twvn : 1000Base-T/SX/LX (asTo unu ¢ukc.) / LC (SFP)

- KonuuecTeo NopToB 1 MHTEpdelic : 2 (Mo ymon4yaHuio), Makc.4 (C NOMOLLLI0 NPOrpamMMHOro Kntoya
uHTepopeinc 2xFE MOxHO nameHnts Ha 4 x 10/100/1000Base-T
(RJ-45))

- BuptyaneHasa LAN : VLAN Ha 6aze noptoe/ VLAN Ha 6aze MeToK

- QoS : 802.1p CoS / ToS / Diffserv / MPLS EXP*

- KoHTpons kayecTsa : DWRR unu DWRRSP+3knacca

- YnpasrneHue nonocon nponyckaHns : ®opmuposaHue unu koHTporns VLAN unu noprta

- 3awwmra : RSTP (802.1w) / LACP (802.3ad)*

(*: nocnegHAA Bepcua)

7.2. UuTepdeiic LCT /NMS

7.2.1. Wntepdpenc LCT

INokanbHbIN TEPMUHAN CBA3WM — 3TO MONE3HbIA MHCTPYMEHT Ana ycTaHoBKM W obenyxusaHua. B iPASOLINK
rpadouyeckun nHTepdenc noneb3oBaTensa AocTyneH ¢ nomowbtlo WEB-6pay3sepa. Kpome Toro, AaHHbIA MHCT-
PYMEHT NogAepKUBaET yaaneHHoe coeqMHeHne.

- Tun : 10/100Base-TX / RJ-45
- KonnyecTBO NOPTOB 1 MHTEPhec : 1

MpumeyvaHue: KHmepgbelc LCT ocHaweH «NE1» u « NE2». O9mu uHmepdgpelicsl ucnons3yemcs Ons rno-
cnedosameribHO20 sepmMuKanbHo20 MoHmaxa 6nokoe IDU-IDU.

7.2.2. UnTtepdeitc NMS

[aHHbli nopT ucnone3yeTcs Ana coeguHeHuns ¢ cepeepom NMS yepes ceTb.

- Tun : 10/100Base-TX / RJ-45
- KonnyecTBO NOPTOB 1 MHTEpPheic i |

MpumeyaHue: WHmepgelic NMS ocHaweH « NE1» u « NE2». 3mu uHmepgbelicbi ucronb3yemes ons no-
cnedosamenbHO20 sepMuUKanbHo20 MOHMaxa 6nokoe IDU-IDU.

7.3.  WHTepdperic ODU-IDU

[aHHBIA NOPT UCnonb3yeTca ana coeamHeHua Bnoka ODU ¢ 6nokom DU ¢ NoMOLBH KOAKCHansHoro kabe-
ns.

7.3.1. UHTepdreric ODU-IDU

-1DU : Tun TNC, rnesno
-0ODuU : Tvn N, rHe3no, BOAOHENPOHNULAEMBbINA

)
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74. Opyrue nHtepcencol

7.4.1. Nutepceinc ALM/SC/CLK

[aHHBIA NOPT MCNONBL3YETCA ANSA BHELUHEro NOAKMHYEHNS aBAPUMHON CUTHANM3aumm, a Takke ansa yndpo-
BbIX CMNy»eBHbIX KAHANOB W BHELUHWX CUHXPOCUTHANMOB.

—  D-sub BkICOKOW NMOTHOCTK, rTHE30, 44 HanpaBneHus

7.4.2. USB-untepdpennc onsa kapTbl namaTn

Kapta namsatn USB ucnonb3yercs Ans XpaHeHus HacTpoek oO0pyaoBaHMs N KOH(DUIYPAUMOHHBIX OAHHbIX.
XpaHsawasca nHpopmauma Heobxoamma ans 3aMeHbl 000pYAOBaHMA M BOCCTAHOBMEHWSI HACTPOEK U KOH-

durypauumm.
— USB, 1 rHesgo

7.5. JdononHutenbHbIN MHTepdenc

iPASOLINK 200 ocHalleH OONOMHUTENBHBIMIK CroTaMu Ansl BCTaBKkKM nnat, passemom AUX n Bxogom ans
NUHUK BNEKTPONMUTAHMA N MOXET MCMONb30BaTh AOMONHUTENbHBLIE NHTEPGERCHI:

7.5.1. WHTepdeinc E1 (ana gononHUTeNnLHOro cnoTta AnA BCTaBKU nNnar)

MoxHo nobasuts 16 E1 ¢ NoMoLL0 A0ONOMNHUTENBHON NnaTtel E1.

- CKopocTb nepefayn curHana : 16 x E1 (2,048 M6urt/c) / MDR6E8
- UHTepdeiic : HDB-3 (ITU-T G.703)
- MonHoe conpoTuBneHue : 75 Om unn 120 Om (no BeIGopy)

7.5.2. OnTtnyeckun nutepdgenc STM-1 (ana gononNHMTENLHOro crnoTa Ans BCTaBKWA Nnar)

[aHHasa nnaTta ocHaweHa yHkumein npeobpasosaHna E1 n STM-1, a Taike ontuyeckum uHTepdeincom
STM-1.

- CKopocTk nepegayu curHana : 1 x 155,52 Méut/c
- MuTepdeiic 0 S-1.1/L-1.1 (ITU-T G.957)
- Passtem :LC

7.5.3. InekTtpuueckun nntepdeinc STM-1 (gns gononHUTENbLHOro cnoTa Ans BCTaBKU nnar)

[aHHas nnarta BbINONHAET Te e PyHKUMM, 4TO 1 onTudeckasn gyHkums STM-1, 1 ocHaleHa 3NeKTPUYECKUM
nHTepcpencom STM-1.

- CKOpOCTL Nepenayu curHana - 1 x 155,52 Méut/c
- UHTepdeitc : CMI (ITU-T G.703)
- Pastem : |IEC 169-29 (1.0/2.3)

7.5.4. Nnarta AUX

OTa nnara nogaepkueaeT nepegady rpynnoBbiX aBapUiAHBIX CMIHANOB M (DYHKUMKO BBOAA/BbIBOAA AAHHBIX
(DI/DO).

- [pynnoBow aBapuriHbIA CUrHan : Pacwmpenune n obbeanHeHne aBapMnHBIX CUrHASOB.
- Broa AaHHbIX : YAaneHHsIM NOpT BBOAA ANA BHELUHUX CArHanoB U T.A4.
- BeiBOA gaHHbIX : YOoaneHHbIW BbIBOA C KOHTponnepa EMS.

- D-sub BbICOKOW NNOTHOCTK, rHE3A0, 44 HanpaBneHUs
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7.5.5. Bxoa cunoBon nMHUu (AnA paskema noa NnUTaHue)

- ,EIOI'IOJ'IHMTeanbII;"l BXo4 anda CUNOBOW NUHUU ana akcnnyarauum gByx He3aBUCUMbIX CHUIMOBbLIX M-

HWIA.

7.5.6. MHorodyHkunoHanbHaa nnata MSE (ons gononHUTENbLHOro crnoTta AN BCTaBKU
nnar)

,ElaHHaH nnara MCI‘IOJ‘II:-SyeTCFI ansa SM)U'IHL{MM ncesaOoKaHanoe.
- AMyNaumMa nceeaokaHanos : SAToP (RFC4553), CESoPSN (RFC5086)

- NMoppepxkneaemoe xonuyecTso noptoB : o 16 E1 (pacnonoxeHne nHtepdeinca Takoe xe, Kak u and
TDM 16E1)

/

\ o NEC
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8. ODU (HAPYXHbIN BJ1IOK) U XAPAKTEPUCTUKU CUCTEMBbI

8.1. Obwwue cBepaeHun

JnemeHT

IHG (BbIicOkockopocTHOM | PASOLINK),
NHG2 (BbicokockopocTHoi Tun NEO 2) ODU

YCroBus OKpYXaroLLe

3kcnnyatauus: ot -33 go +50°C (ETSI EN300019-1-4 knacc 4.1),

BnaxHocTb: 100% (IP66)
(Pabouas: ot -40 po +55°C)

cpens! TparcnopTiposka ETSI EN300019-1-2 knacc 2.3
Xpanenue ETSI 300018-1-1 knace 1.2
MoTtpebnsaeman
MOLLHOCTb 1+0 1+1
) lopsivee pesepeupoBaHue: 45 BT, cna-
6-11TTU 30 Br PEeHHbIN NyTe: 60 BT
13-26,28,32n 53 Bt lopayee pezepeupoaHue: 38 BT, cna-
38 My PEHHLIN NyTh: 46 BT
MexaHu4yeckne 140 1+1
pasmepsl
g 237(w)x237(8)x101(r):
8- 1 T npumepHo 3,5 kr; OanH ODU Aea ODU
13- 26, 28, 32 1 239(w)x247(8)x68(r):
38 1My npumepHo 3 kr ; Oand ODU fiza ODU
SMC Cootsercreyer EN301 489-4
Be3onacHoCTh CooTteeTcTByeT EN60950-1

NEC

-34 -
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8.2. XapakTepucTUKU CUCTEMBI
(1) CS*=56 MI'ny AMR IHGODU *: Pa3zHeceHne KaHanoB
Monoca yactoT lapaHTMpoO-
() 6G 7-8 |10-11] 13 15 18 23 26 28 32 38 BaHHAs
Brixoa-
Hasn Mol
HOCTE | opsk | 20 | 290 | 25 | 25 | 25 | 24 | 24 | 23 | 22 | 22 | 20
{(nbM, HO-
MWHaNb-
Has)
16QAM 26 26 22 22 22 21 21 19 18 18 17 6-2816"
32QAM 25 25 21 21 21 20 18 18 18 18 17 +1506
(nskaps- 32— 3816
eteAta {gaoam | 25 | 25 | 21 [ 21 | 21 | 20 | 18 | 18 | 18 | 18 | 17 +2506
aHTeHHOM
nopte)
128QAM | 25 25 21 21 21 20 18 18 18 18 17
256QAM | 24 24 20 20 20 19 17 17 17 17 16
MwuHWManbHas Bbl-
X0OHas MOLLHOCTL -1 -1 -5 -5 -5 -6 -6 -6 -3 3 -5
(abm)
¥YnpaeneHWe MOLHO-
cThlo (war 1aB) BeiXxogHan MOWHOCTE — MUHMMAaNbLHAasA BbIXOAHaA MOLULHOCTE +10nab6
ATPC (war 1ab) BbixogHaa MOWHOCTE — MMHUMasbHaA BbIXOAHaA MOLWHOCTE -
Crabuisrocte + 6 4/MnH. + 10 W/mnH.
YacToThl
[MoporoBoe 3HavyeHWe (obm, UamepneTcH Ha aHTeHHoM nopTe) BER = 10°°
QPSK -845(-845| -84 | -835(-835| -83 |-835|-825|-825(|-825]-815
16QAM -78 -718 |-775)| -77 77 | -765 | -77 -76 -76 -76 -75
32QAM -75 <75 | -745| -74 -74 | -73,5| -74 -73 -73 -73 -72
+ 3,006
64QAM 72 72 |-7115| 71 71 | -705| -71 -70 -70 -70 -69
128QAM -69 -69 |-68,5| -68 -68 | -67,5| -68 -67 -67 -67 -66
256QAM 655 (-655| 65 |-645|-645| 64 |-645|-63,5]|-635|-63,5]-625
BER = 107 bonee -1,5 o6
KoadbdpuumeHT — 4B
YCHNIEHNS CHCTEMBI (b, namepsieTca Ha aHTeHHom nopTte) BER = 10
QPSK 1135 1135| 109 |108,5|108,5| 107 |107,5|1055 1045 1045(1015
16QAM 104 | 104 | 99,5 99 99 | 975 08 95 94 94 02 6-2876
-3,00B
32QAM 100 | 100 | 95,5 95 95 | 935 92 91 o1 91 89
64QAM 97 97 925 92 92 905 89 a8 88 a8 86
128QAM 94 94 89,5 89 89 | 875 86 85 85 85 83 32 _38 6
-4.0 nb
256QAM 895 | 895 85 845 | 845 83 8151 805|805 ]| 805|785 A
BER = 107 Bonee +1,5 ob
MakcMmanbHbIn 3
BXO/IHOM YPOBEHb -20 pbm ana BER meHee 10 -
YMeHbLLUeHHan Yac- -12 —
ToTa BER MeHee 10 “ npu RSL = o1 -30 go -57 abm -
1050 _02.d 35
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(2) CS*=28 MI'y AMR IHG ODU

*: PasHeceHne KaHanoB

NEC

Monoca vactor (Mu)| 6 [ 7-8 (10-11| 13 [ 15 | 18 | 23 | 26 | 28 | 32 | 38 Fa:::::ﬂpo-
BeixogHas| QPSK 29 29 25 25 25 24 24 23 22 22 20
MolHocTe | 16QAM 27 27 23 23 23 22 22 20 19 19 18
(abm, Ho-
Mh:iHazr)lb- 32QAM 26 26 22 22 22 21 19 19 19 19 18 69816
(nsmeps- | 64QAM | 26 | 26 | 22 | 22 | 22 | 21 | 19 | 19 | 19 | 19 | 18 | *154b
eTcaHa | 128QAM | 26 26 22 22 22 21 19 19 19 19 18 32 -38T6:
AHTEHHOM +2506
nopre) 256QAM | 25 25 21 21 21 20 18 18 18 18 17
MuHUMansHas Bbl-
X0aHasa MOLHOCTE -1 -1 -5 -5 -5 -6 -6 -6 -3 -3 -5
(abm)
YnpaeneHne MOLHO- _
6Tolo (war 125) BbixooHan MOWHOCTE — MUHUMaNbHasA BbIXOAHAA MOLWHOCTL +1,046
ATPC (war 1ab) BeiXxogHan MOWHOCTE — MMHUMAaNbHas BbIXOAHaA MOLWHOCTE -
CrabunbHocte + 6 4/MMH. + 10 9w/mnH.
YacToThl
[MoporoBoe 3HavyeHWe (obm, UamepaeTeH Ha aHTeHHoM nopTe) BER = 10-6
QPSK -875(-87,5| 87 |-865|-865| -86 |-865|-855(-855|-855(-84,5
16QAM -81 -81 |-805| -80 | -80 (-79,5| -80 | -79 -79 -79 | -78
32QAM -78 78 |-775)| 77 | -77 |-76,5| -77 | -76 -76 -6 | -75
+3,0 b
B64QAM -75 -75 | -745| -74 | -74 |(-73,5| -74 | -73 -73 -73 | 72
128QAM -72 12 |-7115] -71 -71 | -705] -71 -70 -70 -70 | -69
256QAM -685(-685| 68 |-675|-675| -67 |-67,5|-66,5|-66,5|-66,5(-655
BER = 10-3 Bonee -1,5 06
KoachdomumeHT —an.
YCHNEHUS CUCTEMBI (ab, namepsieTca Ha aHTeHHoM nopTe) BER = 10-6
QPSK 116,51116,5| 112 (111,5|111,5| 110 | 110,5]|108,5]|107,5|107,5|104,5
16QAM 108 | 108 | 103,5| 103 | 103 |101,5]| 102 99 98 98 96 6-286
-3,006
32QAM 104 | 104 | 995 | 99 99 | 975 | 96 95 95 95 93
64QAM 101 101 | 96,5 | 96 96 (945 | 93 92 92 92 90
128QAM 98 98 |1 935 93 93 1915 90 89 89 89 87 32 _ 3816
-4,0 ob
256QAM 935|935 89 | 885|885 87 | 855|845 (845 (84,5 | 825
BER = 10-3 bonee +1,5 nb
MakcumanbsHbIA _
BXO/HOH YPOBEHb -20 abm nnsa BER meHee 10-3
YMeHbLIeHHaA YacTo- _ _
Ta BER MeHee 10-12 npu RSL = o1 -30 go -60 obm
-36- pl050_01 doc
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(3) CS*=14 MI'y AMR IHG ODU

*: PasHeceHne KaHanoB

Monoca vactor (My)| 6 | 7-8 |10411( 13 | 15 | 18 | 23 | 26 | 28 | 32 | 38 Fa:::::ﬂpo-
BeixogHaa| QPSK 29 29 25 25 25 24 24 23 22 22 20
MOLLHOCTE | 16QAM 27 27 23 23 23 22 22 20 19 19 18
(aBbm, Ho-
Mv:iaz:‘)lb~ 32QAM 26 26 22 22 22 21 19 19 19 19 18 6.2816
(nameps- | 64QAM | 26 | 26 | 22 | 22 | 22 | 21 | 19 | 19 | 19 | 19 | 18 | *154B
etcA Ha | 128QAM | 26 26 22 22 22 21 19 19 19 19 18 32-38T16:
aHTeHHOM +2506
nopre) 256QAM | 25 25 21 21 21 20 18 18 18 18 17
MuHumManbsHas Bbl-
XOAHasa MOLLHOCTE -1 -1 -5 -5 -5 -6 -6 -6 -3 -3 -5
(nbm)
YnpaBneHne MOLHO- _
cTblo (war 145) BrixogHaa MOWHOCTE — MUHUMAanNLHaA BeIXOAHAA MOLLHOCTE +1,04b
ATPC (war 1ab) BrixogHasa MOWHOCTE — MUHMMAanNkesHas BeIX04HAA MOLHOCTE -
Crabunbrocts + 6 Y/MnH. + 10 4/mMnH.
YacToThl
Moporoeoe 3Ha4yeHue (oBbm, namepaeTca Ha aHTeHHom nopTe) BER = 10-6
QPSK -90,5(-905] -90 [-895]|-895| -89 |-89,5|-88,5|-88,5|-88,5|-87,5
16QAM -84 | -84 [-835| -83 | -83 |-825| 83 | -82 | -82 | -82 | -81
32QAM -81 -81 |-805| -80 | -80 (-795| -80 | -79 | -79 | -79 | -78
+3,0n6
64QAM -78 | -78 |-775| -77 | -77 |-765| 77 | -716 | -76 | -76 | -75
128QAM 75 | 75 |-745| -74 | -74 |-735]| -74 | -73 | -73 | -73 | -72
256QAM -71 -1 |-705| -70 -70 |-69,5| -70 -69 -69 -69 -68
BER = 10-3 bonee -1,5 b
KoacbcpuumeHT (ob, uamepsietca Ha aHTeHHom nopTte) BER = 10-6
YCUINEHWUs CUCTEMBI
QPSK 119511195 115 |1145(1145] 113 [113,5|111,5[110,5]| 110,5]|107,5
16QAM 111 | 111 |106,5] 106 | 106 |104,5| 105 | 102 | 101 | 101 99 6-2876
-3.0nb
32QAM 107 | 107 (1025 102 | 102 [100,5| 99 08 98 98 96
64QAM 104 | 104 [ 995 | 99 | 99 |975| 96 | 95 | 95 [ 95 | 93 | 35_3ar6:
-4.0n0b
128QAM 101 101 96,5 96 96 94,5 93 92 92 92 90
256QAM 96 9% | 915 | 91 91 895 | 88 87 87 87 85
BER = 10-3 Bonee +1,5 gb
MakcrMManbHbli 3
BXOHOM YPOBEHb -20 pbm ansa BER meHee 10 -
YMeHbLLEeHHas YacTo- 12 _
1a BER MeHee 107 npu RSL = ot -30 go -60 abm -
\
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(4) CS*=7 MI'uy AMR IHG ODU *. Pa3HeceHWe KaHanoB
Monoca vactor (My)| 6 | 7-8 [10-11 13 | 15 [ 18 | 23 | 26 | 28 | 32 | 38 m:::::zo-
BeixogHaa| QPSK 29 29 25 25 25 24 24 23 22 22 20
MolHocTb | 16QAM 27 27 23 23 23 22 22 20 19 19 18
(aBbm, Ho-
Mh:iHaz;r;w 32QAM 26 26 22 22 22 21 19 19 19 19 18 6.2816:
(nameps- | 64QAM | 26 | 26 | 22 | 22 | 22 | 21 | 19 | 19 | 19 | 19 | 18 =1.506
etcAaHa | 128QAM | 26 26 22 22 22 21 19 19 19 19 18 32-3816:
aHTeHHOM +2,506
nopre) 256QAM - - - - - - - - - - -
MuHumManbsHas Bbl-
XOAHasa MOLLHOCTE -1 -1 -5 -5 -5 -6 -6 -6 -3 -3 -5
(nbm)
YnpaBneHne MOLHO- B
cTblo (war 145) BrixogHan MOWHOCTE — MUHUManNksHasa BeIXOAHAA MOLWHOCTE +£1,04b
ATPC (war 1ab) BrixogHaa MOWHOCTE — MMHMMAarnbHasA BeIXOAHaA MOLWHOCTE -
Crabunbrocts + 6 4/MnH. + 10 y/mnH.
YacToThl
Moporoeoe 3Ha4yeHue {(oBm, namepaeTcA Ha aHTeHHoM nopTte) BER = 10-6
QPSK -935(-935| -93 (-925|-925] -92 [-925]-915|-91,5]-91,5(-90,5
16QAM -87 | -87 |-865| -86 | -86 |-855| -86 | -85 | -85 | -85 | -84
32QAM -84 | -84 |-835| -83 | -83 |-825| -83 | -82 | -82 | -82 | -81
+3,0nb
64QAM -81 -81 |-805| -80 | -80 |-795| -80 | -79 | -79 | -79 | -78
128QAM 775|-77,5| -77 |-76,5|-76,5| -76 |-76,5|-75,5|-75,5|-75,5|-74,5
256QAM - - - - - - - - - - -
BER = 10-3 bonee -1,5 nb
KoacbcpuumeHT (0B, namepsaeTtca Ha aHTeHHom nopTe) BER = 10-6
YCUINEHWUs CUCTEMBI
QPSK 122,51122,5| 118 |117,5(117,5| 116 |[116,5]|114,5[113,5|113,5|110,5
16QAM 114 | 114 |109,5] 109 | 109 |107,5] 108 | 105 | 104 | 104 | 102 6-2876:
-3,0nb
32QAM 110 | 110 | 105,5| 105 | 105 |103,5] 102 | 101 | 101 | 101 99
64QAM 107 | 107 [102,5] 102 | 102 [1005| 99 | 98 | 98 | 98 [ 96 | 35 _agrg:
-4.0n0b
128QAM 103511035 99 985 1985 97 955 (945 | 945 | 945 | 925
256QAM - - - - - - - - - - -
BER = 10-3 Bonee +1,5 46
MakcrMManbHbli 3
BXOHOM YPOBEHb -20 nbwm ona BER menee 10 -
YMeHbLLEeHHas YacTo- 12 _
7a BER Metree 10" npu RSL = o1 -30 go -60 abm -
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(5) CS*=56 MI'y AMR NHG2 ODU

*: PasHeceHne KaHanoB

Monoca vactor (Mu){ 6 | 7-8 (1011 13 | 15 [ 18 | 23 | 26 | 28 | 32 | 38 m:::::zo-
BeixogHaa| QPSK 29 29 25 25 23 24 24 22 - 22 18
MolHocTb | 16QAM 26 26 | 205 (215 |215]| 21 21 19 - 16 | 135
(aBbm, Ho-
MP:{I-;E;]‘)Ib- 32QAM 24 24 20 20 20 18 18 17 - 16 | 13,5 6.2816:
(nameps- | 64QAM | 21 | 21 | 17 | 17 | 17 | 15 | 15 | 14 | - | 13 |105| *1°4b
etcAa Ha | 128QAM | 21 21 17 17. 17 15 15 14 - 13 |1 10,5 32-38T6:
aHTeHHOM +2.506
nopre) 256QAM | 18 19 13 13 13 13 12 11 - 10 7.5
MuHUManksHasA Boi-
XOAHasa MOLLHOCTE -1 -1 -5 -5 -7 -6 -6 -8 - -3 -7
(nbm)
YnpaBneHue MOLHO- B
cTblo (war 145) BrixogHaa MOWHOCTE — MUHUManNBHaA BEIXOAHAA MOLLHOCTE +£1,04b
ATPC (war 1ab) BrixogHasa MOWHOCTE — MMHMManeHas BeIX04HaA MOLHOCTE -
CrabunerocTs + 6 4/MnH. + 10 y/mnH.
YacToThl
Moporoeoe 3Ha4yeHue {(oBm, namepsaeTcA Ha aHTeHHom nopTe) BER = 10-6
QPSK -845)|-845| -84 [-835|-835| -83 |-835(-825 - -82,51-81,5
16QAM -78 | -78 |-775| 77 | -77 |-76,5| -77 | -76 - -76 | -75
32QAM 75 | -75 |-745)| 74 | -74 |-735]| -74 | -73 - 73 | 72
64QAM 72 | 72 |-715] -7 -71 | -70,5( -71 -70 - -70 | -69 +3,00B
128QAM 69 | 69 |-685| 68 | -68 |-675| -68 | -67 - -67 | -66
256QAM 655|655 65 | 645|645 ) 64 |-645]-635 - -63,5]-625
BER = 10-3 bonee -15 b
KoacbcpuumeHT (0B, namepsnAeTca Ha aHTeHHoM nopTte) BER = 10-6
YCUINEHWUs CUCTEMBI
QPSK 113,5(113,5| 109 |108,5(106,5| 107 |107,5|104,5| - 104,51 99,5
16QAM 104 | 104 98 19851985975 98 95 - 92 | 88,5 6-286:
32QAM 99 99 | 945 | 94 94 1915 | 92 90 - 89 | 855 -3.046b
B64QAM 93 93 885 88 88 855 86 84 - 83 795
128QAM 90 | 90 |855| 85 | 85 |825| 83 | 81 - | 80 [765| 35_asrs:
-4,00B6
256QAM 835|845 | 78 | 775|775 )| 77 | 765|745 - 735 70
BER = 10-3 Bonee +1,5 ob
MakcrMmanbHblit 3
BXOHOM YPOBEHb -20 nbm ans BER menee 10 -
YMeHbLLeHHasa YyacTo- 12 _
Ta BER Meree 107 npu RSL = ot -30 go -57 abm -
—
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(6) CS*=28 MI'y AMR NHG2 ODU

*: PasHeceHne KaHanoB

NEC

apaHTUpo-
Monoca vactoTt ([Mu)| 6 7-8 |10-11| 13 15 18 23 26 28 32 38 BaHHaS
BeixoaHas | QPSK 29 29 25 25 23 24 24 22 - 22 18
MOLLHOCTb
(abm, Ho- | 16QAM | 27 27 | 215|225 (225 | 22 22 20 - 17 | 145
MWHanb- 6-286:
Has1) 32QAM | 25 25 21 21 21 19 19 18 - 17 | 14,5 +15ab6
(uamepsiet-| 64QAM | 25 | 25 | 21 | 21 | 21 19 | 19 | 18 - 17 [ 145 | 32 E 28 l;’ﬁ:
x a
CS Ha aH- :
v—— 128QAM | 25 25 21 21 21 19 19 18 - 17 | 14,5 7
nopte) |256QAM | 21 21 16 16 16 15 15 14 - 13 9,5 7
MuHMMansHas Bbl-
XoaHaA MOLHOCTL -1 -1 -5 -5 -7 -6 -6 -8 - ) 7
(abm)
YnpasneHne MOLHO-
cTbio (Wwar 1a6) BeixogHan MOWHOCTE — MUHUMAanNkHas BbIXOAHasA MOLLHOCTE +1,0 a6
ATPC (war 1ab) BrixogHasa MOWHOCTE — MMHMManeHas BeIX04HaA MOLHOCTE -
CrabuneHocTe + 6 4/MnH. + 10 y/mnH.
YacToThl
Moporoeoe 3HayeHwe {(oBm, namepsaeTcA Ha aHTeHHom nopTe) BER = 10-6
QPSK -875|-875| -87 |-865|-865| -86 |-86,5]-855 - -85,5 | -84,5
16QAM -81 -81 |-805| -80 | -80 |-795]| -80 | -79 - -79 | -78
32QAM -78 | -78 |-775| -77 | -77 |-765| -77 | -76 - -76 | -75
+30n06
64QAM 75 | -75 |-745| 74 | -74 |-735| -74 | -73 - 73 | -72
128QAM 72 | 72 |-7115] -71 -71 |-705| -71 -70 - -70 | -69
256QAM -68,5|-685| 68 |-67,5|-67,5| -67 |-67,5]|-66,5 - -66,5 | -65,5
BER =10-3 Bonee -1,5 b
Koagppuument (nB, namepseTca Ha aHTeHHoM nopTe) BER = 10-6
YCUINEHWA CUCTEMbI
QPSK 116,5|116,5| 112 [1115]109,5| 110 |[110,5|107 5| - 107,5]|1025
16QAM 108 | 108 | 102 |102,5|102,5|101,5]| 102 99 - 96 | 92,5
6-28I6:
-3,046
32QAM 103 | 103 | 985 | 98 98 | 955 | 96 94 - 93 | 89,5
64QAM 100 | 100 | 955 | 95 95 1925 93 91 - 90 | 86,5
32-38T6:
-4,0 ob
128QAM 97 97 |1 925 | 92 92 | 895 | 90 88 - 87 | 83,5
256QAM 895|895 | 84 |835|835| 82 |825| 805 - 795 | 75
BER =10-3 Bonee +1,5 ob
MakcumaneHbli 3
BXOZHOI YPOBEHS -20 pbm ansa BER meHee 10 -
YMeHbLUeHHana 4yacTo- A2 R ) )
Ta BER MeHee 107 npu RSL = ot -30 go -60 nbm
-40 - pl050_01.doc
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(7) CS*=14 MI'y AMR NHG2 ODU

*: PasHeceHne KaHanoB

Monoca yactot (Mu)| 6 | 78 1011 13 | 15 | 18 | 23 | 26 | 28 | 32 | 38 m:::::zo-
BeixogHaa | QPSK 29 29 25 25 23 24 24 22 - 22 18

MolHocTe | 16QAM 27 27 12151225 (225 22 22 20 - 17 | 145

(oBM, Ho-

MuHane- | 32QAM 25 25 21 21 21 19 19 18 - 17 | 14,5 6-2876
Has) :
(namepsa- | 64QAM 25 25 21 21 21 19 19 18 - 17 | 14,5 32ij,§8ﬂ|'56'
eTcA Ha | 128QAM | 25 25 21 21 21 19 19 18 - 17 | 14,5 +2576 ’

aHTEHHOM -
nopre) 256QAM | 21 21 - - - - - - - - - -7
MuHMMansHas Bbl-
XoaHaa MOLHOCTL -1 -1 -5 -5 -7 -6 -6 -8 - -3 -7
(abm)
Rower igg;c’l (1dB BbixogHaa MOWHOCTE — MUHUManeHas BeIXogHas MOLWHOCTE +£1,04b
ATPC (war 1ab) BbixogHaa MOWHOCTE — MMHUMakHAaA BEIXOOAHAA MOLWHOCTE -
CrabuneHocTe + 6 4/MnH. + 10 y/mnH.
4acToThl
Moporoeoe 3HayeHwe (nbm, namepaeTca Ha aHTeHHom nopte) BER = 10-6
QPSK -90,51-90,5| -90 (-895|-89,5| -89 |-89,5]|-88,5 - -88,51-87,5
16QAM -84 | -84 |-835| -83 | -83 |-825]| -83 | -82 - -82 | -81
32QAM -81 -81 |-80,5| -80 | -80 |-795| -80 | -79 - -79 | -78
+30nab6
64QAM -78 | -78 |-775| -77 | -77 |-76,5| -77 | -76 - -76 | -75
128QAM 75 | -75 |-745| -74 | -74 |-73,5| -74 | -73 - -73 | -72
256QAM 71 | -7 - - - - - - - - -
BER =10-3 Bonee -1,5 nb
KoadbdpuumenT (ab, namepsetca Ha aHTeHHom nopte) BER = 10-6
YCUINEHWUA CUCTEMBI
QPSK 1195|119,5| 115 [1145|1125| 113 | 1> |1105| - |110,5|1055
16QAM 111 | 111 | 105 [105,5[105,5|104,5| 105 | 102 - 99 | 95,5 6-286:
32QAM 106 | 106 |101,5| 101 | 101 | 98,5 | 99 97 - 96 | 92,5 -3.046b
64QAM 103 | 103 | 985 | 98 | 98 [955 | 96 [ 94 | - | 93 | 895 | 35_agr6:
-4.0n0b
128QAM 100 100 | 95,5 95 95 925 93 91 - a0 86,5
256QAM 92 92 - - - - - - - - -
BER = 10-3 Bonee +1,5 gb
MakcumansHbli 3
BXOZHOM YpoBEHb -20 nbm ansa BER meree 10 -
YMeHbLIeHHan YacTo- 12 _
7a BER Metee 10" “ npu RSL = o1 -30 no -60 abm -
\ NEC
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(8) CS*=7 MI'uy AMR NHG2 ODU *. Pa3HeceHWe KaHanoB
Monoca uactot (Mu)| 6 | 7-8 {1011 13 | 15 | 18 | 23 | 26 | 28 | 32 | 38 m:::::zo-
BeixogHaa [ QPSK 29 29 25 25 23 24 24 22 - 22 18
MouHocTk | 16QAM 27 27 | 2151225225 | 22 22 20 - 17 | 145
(oBM, Ho-
MuHane- | 32QAM 25 25 21 21 21 19 19 18 - 17 | 14,5 6-28I6:
Hasf) +1,54b6
(namepsa- | 64QAM 25 25 21 21 21 19 19 18 - 17 | 14,5 32 - 386
eTcA Ha | 128QAM [ 25 25 - - - - - - - - - +2,506
aHTeHHOM
nopre) 256QAM B B B B B - - - - - - -5
MuHMMansHas Bbl-
XoaHaa MOLHOCTL -1 -1 -5 -5 -7 -6 -6 -8 - -3 -7
(abm)
Rower igg;c’l (1dB BrixogHaa MOWHOCTE — MUHUMAanNBHAaA BEIXOAHAA MOLLHOCTE +£1,04b
ATPC (war 1ab) BrixogHasa MOWHOCTE — MMHMManeHas BeIX04HaA MOLHOCTE -
CTaﬁHanTiTTb Hacto- + 6 4/MnH. + 10 y/mnH.
Moporoeoe 3HayeHwe {(oBm, namepsaeTcA Ha aHTeHHom nopTe) BER = 10-6
QPSK -9351-935| -93 (-925]-925] -92 [-925(-915 - -91,51-90,5
16QAM -87 | -87 |-865| -86 | -86 |[-855| -86 | -85 - -85 | -84
32QAM -84 | -84 |-835| -83 | -83 |-825| -83 | -82 - -82 | -81
+30nab6
64QAM -81 -81 [-805| -80 | -80 |-79,5| -80 | -79 - -79 | -78
128QAM -77,5|-77,5 - - - - - - - - -
256QAM - - - - - - - - - - -
BER =10-3 bonee -15 b
KoachpuumenT yeu- (0B, namepseTca Ha aHTeHHoM nopTe) BER = 10-6
NEeHUs CUCTeMb!
QPSK 122,5(1225] 118 |117,5]|1155| 116 [116,5]|113,5( - 113,51 108,5
16QAM 114 | 114 | 108 |108,5|108,5|107,5| 108 | 105 - 102 | 98,5 6-286:
32QAM 109 | 109 |104,5( 104 | 104 |101,5] 102 | 100 - 99 | 95,5 -3.046b
64QAM 106 | 106 |101,5]| 101 [ 101 [985| 99 | 97 | - | 96 [925| 35 _agrg:
-4.0n0b
128QAM 102511025 - - - - - - - - -
256QAM - - - - - - - - - - -
BER =10-3 Bonee +1,5 ob
MakcumansHbli 3
BXOZHOM YpoBEHb -20 nbm ans BER meHnee 10 -
YMeHbLIeHHan YacTo- 12 _
7a BER Menee 10" npu RSL = o7 -30 go -60 abm -
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8.3. AHTeHHbIN uHTepdeinc ODU
Monocavactor(Mu)| 6 [ 78 [1041] 13 | 15 | 18 | 23 | 26 | 28 | 32 | 38
[MpAmoit i N
I H/O ®upmeHHbIin HTepdeinc NEC
Tvn WH- Tun N | Tun N
Tepdpeiica iff‘:ﬂ’;: wwm | wwm | POR | PBR | PBR | PBR | PBR | PBR PBR
“| PDR | PDR | 100 120 140 | 220 | 220 | 260 320
Tax
70 84
8.4. Pasbembl ODU
Tun N, rHe3ao (BoacHenpoHULaeMblii)
Pasvem IF gns nogknioyeHus k IDU (nWTakHue -488 u curHansi IF)
Pasbem AnA MOHUTOPWHra ypoBHA Npuema Tun F, rHesno (BoaoHenpoHULI@emMblii)
8.5. NMonoca yactoT
MNonoca yac-
Tot (W) L6 uUe 7 7.5 8
NuanasoH 7.110- 7.425- 7.110- 7.425- 7.725- 8,275- 7.900-
(fry)  [>92°8425(8430-1110] 7900 7725 7750 | 7000 | 8275 8500 8400
CxeMa bac- F.383 F.384
o6 engHmﬂ CEPT/ERC | CEPT/ERC F.385 F.385 F.385 F.386 F.386 F.386
'-IF;CFr'OT ITU- RECT/R14 | RECT/R14 | F.385 Mpuno- | Mpuno- | Mpuno- |lNpunoxe- | [Mpunoxe- | [Mpunoxe-
[NpunoxeHue | [Npunoxexune WeHue 1 | xeHue 3 | weHue 4 Hue 1 Hue 3 HUe 4
R/ICEPT 1 1
PazHeceHWe
P4 TX/RX 252,04 340 161 154 168 196 245 311,32 266 310
MIy]
Monoca vac-
Tot (ITW) 10 11 13 15 18 23
[uanasoH 10,150- | 10,500- | 10,700- 12,750- 14,500- 17,700- 21,200- 21,200-
(I'u) 10,650 | 10,680 | 11,700 13,250 15,350 19,700 23,600 23,600
F_ 637
CxaMEPRE | cysen | Foay F.497 F.636 F.595 CEPT/ERC
npeneneHnn F.637 Mpu-
yacror ITU- Mpuno- | MNpwuno- F.387 CEPT/ERC | CEPT/ERC | CEPT/ERC | RECTR13 noxEHe 4
weHue 1 | xeHue 1 RECT/R12 | RECT/R12 | RECT/R12 | lNpunoxeHue
R/CEPT A
PasHeceHne
PY TX/RX 350 91 490 530 266 31654{;2?2‘{1390 10[?16‘55(;[(})10 1008 1232 1200
[MIy]
Monoca yac-
roT (IT1) 26 28 32 38
ﬂ”(al‘_"lli”)o“ 24 500-26,500 | 27,500-29 500 | 31,800-33 400 | 37,000-39,500
Cxewma pac- F.748 F.748 F 1520 F.749
npegeneHus CEPT/ERC CEPT/ERC CEF’TIERC [MpunoxeHue
JacToT ITU- RECT/R 13 RECT/R13 REC T/R (01 1 CEPT/ERC
RICEPT | Mpwnoxenve B | Mpunoxerme C O | rRecTR 12
PasHeceHne
P4 TX/RX 1008 1008 812 1260
MIu]
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9. IDU (BHYTPEHHWW BJTIOK) U XAPAKTEPUCTUKU CUCTEMBI

9.1. Obwwue cBepaeHun

Ne AnemeHT IDU
QkennyaTauus: oT -5 go +50°C (ETSI EN300019-1-4 knacc 3.1E), BnaxHocTb:
95% (npu 50°C, 6e3 obpasoBaHua KoHOeHcaTa)
1 |Ycnosus okpyxawLleih cpeasi (Pabovas: o1 -10 go +55°C)
TpaHcnoptupoeka ETSI EN300019-1-2 knacce 2.3
XpaHeHwe ETSI 300019-1-1 knace 1.2
2 MoTpebnAemasn MOLHOCTL 1+0 1+1
3 IDU 6e3 onyuia 45 Bt 45 BT
4 AUX (oononHuWTensHo) 5Br 5BT
5 HononuutensHo 16 E1 5BT 5BT
4] HononnutensHo STM-1 5BT 5BT
HononuutensHaa nnata MSE
7 | ons amynsuMu nceBjokaHa- 10 BT 10 BT
NoB
8 MaHenb :eir;?:::gilo;amosum 3BT
MexaHu4yeckue pasmephbl 1+0/ 1+1
9 Paamep IDU 482(LL)x44(B)x240(I') MM, npumepHO 3 Kr
10 SMC CootBetctByeT EN301 489-4
11 BesonacHocTb CooTBeTcTByeT EN60950-1

9.2 Pa6oumne xapaktepuctuku IDU

No nemeHT IDU
PasHeceHue 14 My (13,75 28 MIy (27,5 .
MponyckHas | _kaHanos ey MI ) MIu)* o6 My (55 Mru)
cnocoB- QPSK 14 28 57 114
1 HoCTb** 1 16QAM 28 56 114 229
pasHeceHue 32QAM 35 71 143 287
KaHanoB 64QAM 45 85 172 345
(MGur/c) 128QAM 49 99 200 402
256 QAM - 114 229 460

*: PasHeceHue kaHanos B nornoce 18 Muy. ** MakcumanbsHas nponyckHas cnocobHocTk Ha (PU3NYEeCcKOM YPOBHE
npu pasmepe nomevyeHHblx naketos VLAN 64 baiita. - He gocTtynHo

Pazbem MDR68 16 x E1 (G.703) (nononHutensHo : MNpu ycTaHoBKe OONONHUTENLHON

OCHOBHOI El nnatel 4ocTynHo o 32 noptos E1)
5 i Pasvem RJ45 2 x 10/100 Base-T(X) (aononHuTeneHo : JocTynHo 0o 4x
CUrHanbHbIN
WHTEpheiic LAN 10/100/1000Base-T)
2 x 1000Base-SX unu LX c gononHuTenesHsiMu Mogynamu SFP (tun passema : LC)
STM-1 1 xSTM-1(S1.1unu L 1.1.) c pononHWTENLHON NnaTon (Tun passema : LC)

Pasbem Ansa B3avMmHoro

coenvHeHNs, NonHoe Tun pasbema : TNC (rHe3no)

3 CONPOTHBNEHME KaBENs NnuHa kabens: HomHrma‘be:zﬂngor?ngun;::}cm;aﬁbt.:g;ﬁ iggzﬂzn 8D-FB-E vnun aHano-
anvHa kabena (IDU-ODU) P A
4 TpeboraHusa K -48 B nocT. Toka (o7 -40,5 po -57 B nocT. Toka), cootBetcTByeT EN300 132-2 Mo BbI-
cunoBomy kabenw Bopy: +/- (20 - 60 B nocT. TOKa)
Onucanne hyHKUWI
L] Nat&ziﬁsggt v Mogaem ocHalleH cxemolt obpaboTkn curHanos native Ethernet u Native TDM
6 ApantuBHas mogynauusa | QPSK/ 16QAM/ 32QAM/ 64QAM/ 128QAM/ 256QAM : 6 nameHAEMbIX CXeM MOLYNs-
(AMR) Lmun
7 MeToa 3awnTol 1+1 HS/HS, HS/SD, FD (HS: ropayee pesepBupoBanne, SD. pasHeceHne DOKOBLIX
paanoobopyaoBaHus nonoc, FD: yacToTHOE pasHeceHue)
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No JnemMeHT IDU
8 |Konbuesas sawwra E1 Moppepxka E1 SNCP
9 |Konbuesas sawmta LAN Mopnepxka RSTP
MNopoepxka OyHKUMK
10 XPIC(CCDP) Mogynsuua QPSK - 256QAM npu paszHeceHun kaHanoe 14/28/56 My
11 i‘;,"l"g””a”“" ANR ;1 [I0CTYNHbI KOMGMHALMI AMR 1 1+1, AMR 1 XPIC
EmkocTte DXC (kpocc-
12 KOMMYTaLWS! KaHanos E1) Ho 126 x 126 kaHanoe E1, HeGnokupyoLwas KommyTauus
13 MHTepenc BHELWWHEro TakTo- Beona/BLIBOA BHELWHUX TAKTOBLIX MMNYNbCOB 2,048 MMy unun 2,048
BOro reHeparopa (onuus) M6uT/c, no Beibopy 75 unu 120 Om, passem D-sup, 44 HanpaeneHus
Onwucanue cetn DCN u cnyxeBHbix kKaHanos
. 1 nopT, 10/100 Base-T RJ 45 (qOCTYNHO BHYTPUNONOCHOE UMK BHEMNO-
L e NOCHOE COEAUHEHUE)
15 |NE1/NE2 2 nopta, 10/100 Base-T, RJ 45
16 |RS485 1 nNopT, NOCNeAoBaTesibHbIA CUTHANBHBLIM NOPT ANA CYLWECTBYHOLWEro
o6opyaoeanus, D-sub 44 HanpaeneHms
LCT
i (NOKanbHbIN TEPMUHAN CBA3K) 1 nopr, 10/100Base-T, RJ 45
Ne |3nemeHT IDU
KEHTPO L COCTORAVS nome-_ Besopa — 6 kaHanoB, BbIBO4 — 6 KAHANOB C AOMONHUTENLHON NNaTon
18 |WeHna n rpynnoekle aBapuin- AUX. D-Sub 44 HanpaBneHms
Hbl€ CUrHankbI ’ P
19 |CnyxebHbi kaHan 1 2 nopta, RS-232C: 9,6 k6ut/c, acuHxpoH., D-sub 44 HanpaBneHus
2 2 nopta V-11 (no BuIOOpY COHANPABNEHHLIS/NMPOTUBCHANPABNEHHLIE),
20 |CnyxeOnbiit kanan 2 64 kbut/c, CMHXPOH., D-sub 44 Hanpaenexus
21 Vienkonspras cryweOnas 1 nopT, 4-NMHENHBIA ronocoBon kaHan, D-sub 44 HanpaeneHun
NUHUS CBA3U
3aBopoT Ha AansHeM KOHLE OCHOBHOW NONOCHI
22 |3asopor 3aBopoT Ha BAWKHEM KOHLE OCHOBHOW NOMOCHI
3aeopot Ha Y
23 |Ynpasnenue bixomom TX Py4Hoe ynpasneHwe, asTomatudeckoe ynpasnenune (ATPC), oTknio-
YEeHWUE MOLLHOCTH
AnemeHTsl PMON,;
a) OFS, b) BBE, ¢) ES, d) SES, e) SEP, f) UAS
3neMeHThl CUCTEMBI U3MEPEHUS
MoHUTOpUHr paboumx a) ypoBeHb BbixoaHon mowHocTm (TX PWR), 6) ypoBeHb npuHumae-
24 |xapakrepucTuk moro curHana (AGC V),B) yacTtota nosieneHms owmnbouHbIx 6UToB
(PMON)/UamepeHue (BER MON)
3nemeHTbl MOHUTOPUHra LAN;
a) ogHoagpecHas nepefgada RX, b) nepegaya curHanos RX, ¢) MHoro-
agpechas nepeaada RX, d) untepean nepeaaqm RX, ) owmbka npu
nposepke RX nocpeacteom CRC
\
pl050_02 doc \ -45-

PALO

OBOPYOOBAHUE
PAOWOCBA3SK

&

o NEC

www.radio-2.ru info@radio-2.ru




IPASOLINK 200 MTD-PL-050/221203

10. AHTEHHA U MNMPUCIIOCOBJIEHUA

10.1. KoHcurypaumm aHTEHHbI

[Onsa 3aWMWweHHoro Tmna AoCTyNHbl 2 (ABe) koHUrypauun aHTeHHsl: (1) cMctema ¢ OJHOM aHTEHHOW, B KO-
TOpOW ucnonbayerca rmbpuaHsid cymmartop PY (HYB) n genurens, n (2) cucteMa ¢ ABYMSA aHTEHHaMMK, B KO-
TOPOW UCMONL3yeTca 2 OTAENLHLIE aHTeHHbI aAns Aeyx 6nokos ODU. HYB - naccusHOe YCTPOWCTRBO, KOTOPOE
o6beauHAeT 1 pasgenseT curHansl mexay Asyms 6nokamu ODU u aHTeHHon. CucTeMa ¢ OAHOW aHTeHHOW
TpebyeT UCMONbL30BaHMA TOMbKO OAHOW AHTEHHbLI, OOHAKO CreayeT YYMThiBaTb AOMONHUTENbHbLIE NOTEPK
MEXOY HapyXHbIMWM BNoKaMu n aHTeHHon. C Opyron CTOPOHLI, ABE aHTeHHbI 06eCne4YnBarOT BbICOKUIA KO3d-
DULMEHT YCUNEHNS CUCTEMBI B TAKOMW e KOH(PUrypauum HesallmweHHoro tmna.

MonHbin nepeyeHb aHTeHH PASOLINK BknioyaeT aHTeHHb! guametpom ot 0,3 m o 1,8 m. OHu paspaboTaHbl
ANA yOOBNETBOPEHUS CTpOrvx TpeboBaHWin K MEXaHWUYECKOW XKeCcTKkocTW. B KoHdurypauumn 1+0 Bce aHTEHHbI
PASOLINK guametpom 0,3 m — 1,8 M moryT MOHTMpOBaTLCA HAa ODU HanpsaMyo. 3TO NO3BONAET CNTMMW3KN-
poBaTh 3aTpatbl U YPOBEHb HAOEKHOCTH, 8 TAKKE YCKOPUTE M YNPOCTUTE MNPOLECC YCTAHOBKN. KOHCTPYKUMA
MOHTaxHOW cTorkn PASOLINK nossonsiet ocywecTensTe 3ameHy ODU 6e3 geMOHTaKa aHTEHHBI M MOHTaX-
HOrO KPOHLUTEWHA, NPW COXPaHEHWW NapaMeTpPoOB OPMEHTMPOBAHUSA aHTEHHbI. Ha aHTEHHbIE OTpaXkaTenn Ha-
HocuTCs AMdY3HO OTpadkaloLwasn Kpacka, 8 MOHTa)XHas KOHCTPYKLMA OLMHKOBbLIBAETCA ropsayMm cnocobom.

Ta6nuua 10.1 MapameTpbl aHTEHHbI, MOHTUPYEMOMW HaNpPAMYL0, U ee paboyune XxapakTepuCTUKN

CTaHgapTHbIe pabo4uMe XapakTepPUCTUKK
Monoca HaMeTn (M KoadhdpuumnenT
wactor [rru] | A P (M) ch:e"neH“e“ﬁ" F/B (ab) XPD (aB) KCBH
nonockl (aB)
11 0,6 34,1 61 30 1,3
1,2 40,2 67 30 1,3
13 0,6* 35,2 61 30 1,3
0,9 37,8 63 30 1,3
1,2* 41,5 67 30 1,3
1,8 45,0 70 32 1,3
15 0,3* 31,1 53 30 1,3
0,6* 36,3 58 30 1,3
0,9 38,9 64 30 1,3
1,2* 42,5 70 30 1,3
1,8 46,0 71 30 1,3
18 0,3* 33,3 55 30 1,3
0,6* 38,6 60 30 1,3
0,9 41,0 63 30 1,3
1,2* 44,6 67 30 1,3
1,8 48,0 70 30 1,3
23 30,6 51 30 1,4
0,3* 34,9 61 30 1,3
0,6* 40,1 66 30 1,3
0,9 42,6 68 30 1,3
1,2* 46,0 72 30 1,3
1,8 49,4 75 30 1,3
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CtaHgapTHble paboune xapakTepuCcTUKN
Nonoca e | Buawers ) [<osbaunere
cpeaneii no- F/B (ab) XPD (gb) KCBH
nocel (aB)
26 0,3* 35,0 62 30 1,3
0,6* 411 67 30 1,3
0,9 43,6 70 30 1,3
1,2* 46,9 73 30 1,3
32 0,3 38,0 63 30 1,3
0,6 43,2 68 30 1,3
38 0,3* 39,6 60 30 1,3
0,6 44,5 63 30 1,3

lMpumeyaHue 1: AHMeHHbI, ucnons3yemsie 0ns duanadoHa 18 - 38 Ty, ocHawjaromesi cmaHoapPmMHbIM 8071~
HO800HbLIM ¢briaHuem (PBR) u coupmerHbiM unmepgbedicom PASOLINK.
(AHMeHHb! Ons nonockl 13-15 MU, ocHawaromes gupmeHHsIM uHmepgbeiticom PASOLINK;
cmaHOapmHbIll 8011HOB00HbIL ¢hnaHel, He LUCob3yemcs).

lMpumeyaHue 2: [Mpu omoensHOM MOHMaXKe aHmeHHbI 0nis nonoc 7, 8, 13 u 15 Ty He cnedyem ucnone30-
eamb 0aHHbIe, yKa3aHHbIe 8 mabsiuye.

MpumeyvaHue 3: B danHOU mabnuue ykasaHbl cmaHdapmHbie 3Ha4YeHUs, komopele rpusedeHsl 0115 cripasku.

MpumedaHue 4: [ns aHmeHHbIx cucmem ¢ deoliHol nonspusayuedl, Komopblie MOHMUPYMCH HANPAMY0,
docmyriHbl eapuaHmel, uMerowue duamMemp, ommedeHHboild *.
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10.2. T'vbpugHLIi cymmaTop/ aenutenb

Kopnopauma NEC paspaborana rmbpugHbli cymMmaTop/aenuTenb, OXBaTbiBalOWMA MNOMHBIA AManasoH
CBEPXBbICOKUX 4aCTOT, KOTOPbIA MCNonb3yeTcs Ansa umdpoBkIX paguopeneiHelx cuctem cepun PASOLINK ¢
UKCMPOBaHHLIM GecnpoBoAHLIM OOCTYNOM MO CXeMe «Todka-Todka». [aHHbIA rubpuaHbliAd  cymma-
TOp/AennTens COCTOWUT M3 HanpaeBneHHOro OTBETBMTENSA, aHTEHHOro uHTepdenca, UHTepdPencoB 4ns MOH-
Taxa paguoobopyaosaHns 1 nonsipusaropa. MowHOCTL curHana PY, npMHMMaemMoro aHTeHHOM ¢ OQHOWM No-
nsapu3auueil, paBHOMEPHO pacnpeensercs M OTNPaBnAeTcs Ha ABa HapyXHbIx Bnoka yepe3 rubpuaHbLIN
cymmartop/genutens, MCNoNb3yemMblil AN 3alMLEeHHbIX cuctem 1+1.

CyuwecTsyeT asa tuna rmbpugHbix cymmaTopos/genuTenein npoussogctea NEC: nepBbiil TMN - NOAKIHOYE-
Hue KoakcuanbHoro kabena ana nonoc 6/7/8My, a BTopord — TMN coegnHeHna WG ana nonoc 10 - 38wy,
MbpuaHein cymmatop/genutens NEC nogxoaut ans aHTeHH Andrew unu RFS, a Take onsa BCcex Hapyx-
Hbix 6nokos NEC.

PucyHok 10.1(a) HYB gns nonoc L6/U6 My PucyHok 10.1 (b) HYB gnsanonoc 7/8 'y,
(Tvn pasbema N) (Tvn pasbema N)

PucyHok 10.2 HYB gpnanonoc10-38T1Ty PwucyHok 10.3 HYB HoBoro tuna gna
nonoc7-231Ty
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10.2.1.9neKTpuUYecKme XxapakTrepmcTuKku

Ta6nuua 10.2 XapakrepucTukmn rubpugHoro cymmartopal/genurens

Nonoca Makc. Ko- | Makcm- MuHK- Makcu- WHTepdeiic
e Avanazon | nebGaHus, | ManbHble | ManbHaa | Manb- P— P— PucyHok
[FTu] yactoT [[Tu] | NOPT 1-2 | noTepu |usonsAuua| HbIK aHTeEthl} 0[‘;”} Ne
(aB) (nb) (nb) KCBH
L6 5925-6425 0,5 37 20 1,3 UDR70 Paztem N 10.1(a)
ue 6,43 -7,11 0,5 3,7 20 1,3 UDR70 Paztem N 10.1(a)
7/8 7.125-8,5 0,5 3,7 20 1,3 UDRB4 Pazbem N 10.1(b)
718 7.125-85 0,5 35 20 1,3 103
10/11 10,15 - 11,7 0,5 35 20 1,2 10.2
13 12,75- 13,25 0,5 35 20 1,2 10.2
15 14,5- 15,35 0,5 3,5 20 1.2 | oupmenHui | OupmeHHsii 10.3
18 17,7 -19,7 0,5 3,5 20 1,2 nHTepdeiic | MHTepdeitc 10.3
NEC NEC
23 212-236 0,5 35 20 1,2 10.3
26 245-265 0,5 3,8 20 1,2 10.2
32 31,8-334 0,5 3,8 20 1,2 10.2
38 37-39,5 0,5 3,8 20 1,2 10.2

lMpumeyvarnue 1: ODU Ons nonoc 6/7/8 Ty mpebyem omoernbH020 MOHMaxa.
MpumeyvaHue 2: ODU, pabomatowull 8 duanasoHe 10 — 38 U, MOHMUPYemcs Hanpsmy!o.
lMpumeyanue 3: [na nonocel 28 [Ty - no 3aka3y KnueHma.

10.2.2.®u3snyeckue napameTpbl

—
|
-

| ®NAHELL:
|151IEC UDR84
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PucyHok 10.3(a) HYB ansa nonoc L6/U6 I'Ty (tvn pazsema N)

)
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PucyHok 10.3 (b) HYB ansa nonoc 7/8 My (Tun paswema N)

Tabnuua 10.3 6/7/8 Ty, pasmepkl rUBpugHOro cymmartopal/genurens MpumepHbIn BEC: 1 Kr

Monoca vactoT (IMw) A B C
L6 230 45 103
ué 216 45 103
718 205,5 31 99
—|
oo
) A - 125
« - B -

259.3

PucyHok 10.4 10 - 38 Ty, rM6pMaHLIA cymmaTop/genuTens

NEC e

pl050_01.doc
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Tabnuua 10.4 10 - 38 I'Tu, pazmepbl rMbpuaHoro cymmatopa/genutens MpumepHbIi Bec: 4 kr

Monoca yactoTt (I'Mu) A B C
10/11 278,3 217 192
15/18/23/26/32/38 263,3 202 182
10.2.3.PyKOoBOACTBO NO YCTaHOBKE
T 3 S w=g°0NT
=t = Paswem N
wma‘bem SMA unu N
o
(m|
Bl T D0
KOAKCUANBHbINA
KABENb e’
CTOWKA : MNo.zCou

PucyHok 10.5 CymmaTtop/aenutens anAa nonockl 6/7/8 My,

HATMPABNSIOLLA MNOCKAR WAABA
WTUGT \ BUHTHI

AHTEHHA _| — \ H(:{]{
U Nt \

h,

S0

"

= !
.. .-y

YnnoTHu-
TenbHoe
KOnbLO

<ou

YNNOTHUTENbHOE KOMbLO =

/£ o /

L b L

PucyHok 10.6 AHTEHHa ¥ rMOpuaHbLINA
cymmartop/genutens (Bua cb6oky)

PucyHok. 10.7 AHteHHa, ODU n ru6puaHbIi
cymmarop/aenutens
(O6wwmin BuUA)

MpumeyvaHue: ODU dns nonoc 6/7/8 Ty mpebyem omdensHO20 MOHMaxa.
ODU éns nonoc 10 - 38 Ty mpebyem rpsiMo20 MOHMaxa.

)

&)
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10.3. OTtBetBUTENnL 1086

Kopnopauma NEC paspatotana 10-gb oTBeTBMTEmNb, OXBaTbiBAKOLIMA NOMHLIA AMANAa30H CBEPXBLICOKUX
YacToT, KOTOPbIA UCNONb3yeTca Ana LMdpoBLIX paauopenenHbix cuctem cepun iPASOLINK ¢ dukcuposaH-
HbIM BECNPOBOAHLIM AOCTYNOM MO CXeMe «To4YKa-To4Kax». [aHHblin 10-0B OTBETBUTENL COCTOMUT M3 Hanpas-
NEHHOro OTBETBUTENSA, aHTEHHOro MHTepdelica, MHTepdENCcoB ANst MOHTaxa paguoobopynoBaHus U nons-
pu3atopa. MowHOCTE curHana PY, npuHMMaemMoro aHTeHHOW C OOHOW nonspwu3auuen, pacnpeaensercs u
OTNpaBnsieTcs Ha [ABa HapyxXHbix 6roka npy cooTHoweHun 9:1 nocpeacteom 10aB-0TBETBUTENSA, UCMONBL-
3yeMoro Ans 3awmuleHHblx cuctem 1+1. Takoin 10-gb oTBETBMTENL NO3BONAET NogaepxmnesaTe Bonee BbiCoO-
KWid ypOBEHb CUrHana, 4em npu ncnornb3osaHuu 3-b cymmaTtopal/genutens.

Cyuwiectsyet aea Tuna 10-ab oteeTBMTENA Npou3soacTea NEC: nepBbIi TN - NOAKMIOYEHME KOAKCHManNbHOMo
kabena ana nonoc 6/7/8Iy, a BTopon — TMN coeanHenna WG ana nonoc 10 - 38My. 10-0b oTBeTBUTEND
NEC nogxoaut ansa aHTeHH Andrew unu RFS, a Takke ans Bcex HapyxHbix 6nokos NEC.

PucyHok 10.8(a) OteeTBUTEnnL ans nonoc L6/U6 PwucyHok 10.8 (b) OrTeeTBUTENHL ANsA Nonoc
My (Tvn pasbema N) 7/8 I'Ty (Tvn pasbema N)

PucyHok. 10.8 (c) OteetBuTEnL gna nonoc 10— 38 My

NEC -52- pl050_01.doc
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10.3.1. TexHU4YeCKNe XapaKkTepucTUKU
Ta6nuua 10.5 Xapakrepuctukn 10-0b oTBeTBUTENA

Makc. Ko- | Makcu- MuHK- ) UHTepdeiic
I:I':g::: [dvanasoH | nebaHuf, | ManbHble | ManbHan ME:::.":M Pd Pucytok Ne
(MM yacTtoT [[Tu] | MOPT 1-2 | noTepu |u3onAuus KCBH (ctopoHa | (cTopoHa y B
(ab) (nB) (nb) AHTEHHbI) 0oDU)

L6/U6 5925-7,125 05 1,2 20 1,3 UDR70 Pazbem N 10.8(a)
7/8 7,125-85 05 1,2 20 1,3 UDR84 Pazbem N 10.8(b)
7/8 7125-85 05 1,2 20 13

10/11 1015 -11,7 05 1,2 20 12
13 12,75-13,25 05 1,2 20 1,2
15 14,5 - 15,35 05 1,2 20 1,2 Oupmen- OUpMEH-

HBIIA WH- HEIA WH-
18 17,7-197 05 1,2 20 12 Tepdeiic Tepaeiic 10.8(c)
23 212-236 05 1,2 20 1,2 NEC NEC
26 245-265 0,5 1,2 20 1,2
32 318-334 0,5 1,2 20 1,2
33 37-395 05 1,2 20 12

lMpumeyaHue 1: ODU dnsa nonoc 6/7/8 [Ty mpebyem omAenbHO20 MOHMAaXa.
MNpumeyaHue 2: ODU, pabomarowuli e duanasoHe 10 - 38 U, MOHMUPYEMCs HarnpsMy!o.
lMpumeyvanrue 3: na nonocet 28 Ty, - N0 3aka3y KnueHma.

ﬂ%.-_m

10.3.2.Pasmepbl

yinE '

i i %5

8 I —

[ -
]

PucyHok 10.10(a) OteeTBMTENL ANnA nonoc L6/U6G Ny, (Tun pazkema N)

)
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(

PucyHok 10.10 (a) OTteeTBMTENL ANA nonoc 7/8 I'My (tvn pasbema N)

Tabnuua 10.6 Pazmepel 10-0b oTtBeTBUTENA ANA nonockl 6/7/8 Ty

Monoca yacToT Pasmep (vm) MpumepHbIn BeC
[MMTu] (kr)
A B C D
L6/UB 260 213,2 33 40 1,2
7/8 2373 195 30 - 1,2
o
.1 =
°\
5 A ]z
| B =

[ &5
@ ] 2
[ |
3
=
D - I i I o o0 of |
Pucynoxk. 10.11 OTBeTBUTENDL ANA nonoc 10 -38 My

pl050_01.doc
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TaGnuua 10.7 Pasmepnl 10-gb otBeTBNTENA Ana nonoc 10 - 38 'y

Pasmep (MMm)

Monoca yactoT [I'Tu] MpumepHbIA BEC (Kr)

A B C
10/11 268,3 207 182 4,5
13/15/18/23/26/32/38 263,3 202 182 4,5

10.4. OMT (OpToroHanbHbIi Nnpeobpa3oBarenb)

Kopnopauusa NEC paspaboTtana opTtoroHanesHblin npeobpasosatens (OMT), oxsaTbiBaloLWmiA NOHbLIA Avana-
30H CBEPXBbLICOKUX 4aCTOT, KOTOPLIWM Ucnonb3yetcs ans sonHosogHoro (WG) uHtepdenca undposbix pa-
avopenenHbix cuctem cepun PASOLINK ¢ dukcmpoBaHHbiM 6ecrnpoBogHbIM OOCTYMNOM MO CXEME «TO4Ka-
Touka». OMT cocTouT M3 OpTOroHaNLHOro NpeobpasoBaTens, aHTEHHOro uHTepdeica n uHTepcdencos ans
MOHTa)ka paauoobopynoBaHus. [1Ba oTAenbHbIX curHana PY, npuHMMaemMble aHTEHHOW ¢ ABOWHOW Nonsipu-
3auMen, pasgenstoTcs U nepenarnTcs Ha Asa HapyxHeiX 6noka (ODU) vepes OMT, ucnonesyemolit 4ns cuc-
Tem 2+0.

OMT nosBonsieT akTMBMpoBaTh OYHKUMIO ABOMHOMK nonsipu3aunn, ob6ecnevmBatoly0 YABOEHNE NPONYCKHON
cnocoBbHocTn cuctembl PASOLINK. OMT NEC ocHauweH coeanHenHnem WG gna nonoc 11 — 38 Iy, koto-
pbiii noaxoguTt ans aHteHH RFS 1 Bcex HapyxHbix 6riokos NEC.

PucyHok 10.12 OMT

10.4.1.XapakTtepucTuKun

— BO3MOXHOCTb MPSAMOro MOHTaxa Gnarogapsi BLICOKOTOYHOMY AN3aiiHy, pa3paboTaHHOMY Ansi ce-
puvmn PASOLINK

— [lpocTas ycraHoBKa
—  Bbicokuint XPD (ko3 @UUMEHT KpOCC-NonaprU3aumMoHHON cenekumin)

pl050_02 doc
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10.4.2. TexHU4YeCKNE XapaKTepPUCTUKU

Ta6nuua 10.8 Xapakrepuctukun OMT

Monoca | [OwnanasoH Munu- | Makcu- MuHu- | Makcu-| Untepdpeitc | UHTepdeic (cTo-
yactor |4actot[[Ty]| manb- Manb- manbHasa | manb- | WG, BHYT- poHa ODU)
[Fru] HbIX Hbie No- | U3onAuMA | HbIA | peHHUW gua-
XPD (nB)| Tepm P-P [aB] | KCBH MeTp (MM)
(ab) (cTopoHa aH-
TEHHbI)
11 10,7 - 11,7 35 0,6 38 1,3 18,0
13 12,75-13,25 35 0,6 38 1,3 15,0
15 14,5 - 15,35 35 0,6 38 1,3 13,5 )
18 17,7 -19,7 35 0,6 38 1,3 10,5 ‘DHPMGH_HHH WHTEP-
23 21,2-23,6 35 0,6 38 1,3 9,0 tpenc NEC
26 245-26,5 35 0,8 38 1,3 8,0
32 31,8-334 35 1,0 38 1,3 6,5
38 37-39,5 35 1,0 38 1,3 55
10.4.3.®un3snyeckue napameTpbl
| = <3
A J25
e E i ‘ e 3 "
o |" i
° o] o | 1 d I | . [=] °
r: o o.ﬂ L] ] L] [ ] ] = (] ',
O
© ) 1
= o O 28 8 8~ 8 S T8
> > I j' ‘ “ 1 . >
PucyHok 10.13 Cxema OMT
Ta6nuua 10.9 Paamepbl OMT MpumMepHbIin BEC: 4 Kr
lMonoca yactort
A B Cc
[MMu]
11 278,3 217 192
13/15 269,3 208 188
18/23/26/32/38 263,3 202 182
-56 - pl050_01 doc
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11. KOMMOHEHTbI UHTEP®EUCA

11.1. Manens I/O (MDRE8 - BNC, 16E1)

[aHHas naHens BBoAa/ebiBoga (I/O) npeaHasHavyeHa Ans U3MeHeHUst MHTEPdENCOB KOAKCUanNbLHOro pasbe-
Ma.

Pucynok 11.1 Manens I/O (MDR6E8 - BNC, 16E1)

11.2. lpeobpa3oeatens DC-DC (+/- 20 - 60 B nocT. TOKa)

[anHeln onTnyecknin npeobpasoeartene DC-DC cnegyeT vCnone30BaTe AMs NOAAYM NIMHEWHOIO Hanpsixe-
HWA +24 unun +48 BONbT.

«B paspa6oTke»

Tabnuua 11.1 Xapakrepuctuku npeobpasosarena DC-DC (npegsaputentsHbIe)

HaszeaHwne TexHNn4YeCKMe XapakTepUCTHUKN
[dnana3oH BXOAHOro HanpsXeHus +/-20 - 60 (CMMMETPHYHLIA BXOA)
[dwnana3oH BeIxoaa - 43 BONbTA, MAKCUMAaNbHbIA TOK **A

[Nnaekuwii NpeaoxpaHuTens,

3awuTta BXOAHOIo ToKAa
i A **A (NMMHWA C NNHNCOM U MUHYGOM)

pl050_02 doc
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12. TECTEP FE/GBE 2 YPOBHA «1070A»
(AOMNOJIHUTEJIbHBIU MHCTPYMEHT)

B 6onbluMHCTBE Cny4aes UCNbITAHWSA PaguMONUHUIA NPOBOOATCA B NOMEBbLIX YCNOBMAX. KOMNAKTHBIA U NErkuin
Tectep FE/GDE 2 ypoBHAa «070A» vaeansHO NoAXoauT Ans NPOBEASHUA TakMX WUCNbITaHWi obcnykuBar-
LWMM nepcoHanomM. OH npocT 1 yaobeH B akcnnyaTtaumm M MOXET MCMNONb30BaTLCA ANA PasnuMyHbIX UCNbITa-
HWIA NTIMHAA U NPOBEPKM NPOMYCKHOM CrnOoCcOBHOCTH.

PucyHok 12.1 NMopTtaTUBHLIN TecTep 2 ypoBHA «1070A»

12.1. XapakTepucTuku

PaspaboraH ona MOGUINILHOW TPAHCMNOPTHON CeTH

+ B oauH 6nok Bknro4eHbl pasHbie nHTepdencel (10BASE-T/100BASE-TX/1000BASE-T/SX/LX).

. dopmupoBaHue Tpadmka B 3aBUCUMOCTU OT CKOPOCTH NEPESAYN aHHA JNTMHUK

*  OnpepeneHve BO3MOXHOCTEN COeAMHEHMA (MOTepA Kaapa, 3afepkKa, [KUTTEP, nonoca nponycka-
Hua) npu 106uT/c-1MduT/C

*  YcTaHOBKa 3aBOpOTa ANs NPOBEPKKU Kagpos nocpeactTsoM nepesoga MAC-agpeca

+ [poBepka coeguHSIEMOCTK, YCTAHOBKA 3aBOPOTA U TPACCUMPOBKA NMHUK CBA3K C NOMOLLbIO (DYHKLUM
OAM

+  O6meH KopOTKMMM COOBLLEHUSIMU BO BPEMS NPOBEPKU

+  CoxpaHeHue aaHHbIX B popmate CSV, KOTOpble MOXHO 3aumdpoBaTh U nepeaatsh no USB-kabento

12.2. PucyHOK

. MNopTaTUBHOCTL : 180(W) x 90(B) x 33(MNMM, Ha NONOBWHY MEHLLUE pa3Mepa HaluuX
TPaaULMOHHBLIX NPOAYKTOB

+  Jlerkocthb : npumMepHo 500r, Ha NONOBWMHY MEHbLUE Beca HalMX TPaguLMOHHbIX
NPOAYKTOB

+  [wutaHue ot DaTapeex : Yetwipe baTapeiikn AA

*  XK-mMOHMTOP : LiBeTHOM GEHCOPHbLIA AUCNNen avaroHanbio 4,3 AroimMa BbICOKON Ap-

KOCTW 1 ¢ GoMbLUMM yrnom oB3opa

N Ec -58- pl050_01.doc
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13. MNMEPEYEHb 3TAJIOHHbIX CTAHOAPTOB

Xapaktepuctuku Ethernet
IEEE 802.3i

IEEE 802.3u

IEEE 802.3abi

IEEE 802.3z

IEEE 802.3ae

IEEE 802.3/802.1d/802.1q
IEEE 802.3x

IEEE 802.3q

IEEE 802.3ad

IEEE 802.1ag/ITU-T Y.1731

Crangaptel ETSI
ETS 300019
ETS 300119
ETS 300 147
ETS 300 385

ETS 300 386

ETS 300753

ETS 301489-4

Crangaptbl ITU
ITU-T Pek. G.702
ITU-T Pek. G.703
ITU-T Pek. G.704
ITU-T Pek. G.707
ITU-T Pek. G.781
ITU-T Pek. G.783
ITU-T Pek. G.784
ITU-T Pek. G.811
ITU-T Pek. G.812
ITU-T Pek. G.813

)

IEEE 802.1d/802.1w
IEEE 802.1s

ITU-T G.8031

ITU-T G.8032

RFC 4448/ 3036/ 4447
RFC 1757

IEEE 1588

IEEE 802.3af /302.3at
ITU-T G.8261

ITU-T G.8262

ETSI 302 217-2-2
ETSI 302 217-4-1
EN60950
MIL-HDBK-217F
MIL-HDBK-781D

IEC 60154-2

ITU-T Pek. K.20/21/45

ITU-T Pek. G.821
ITU-T Pex. G.823
ITU-T Pex. G.825
ITU-T Pex. G.826
ITU-T Pex. G.828
ITU-T Pek. G.831
ITU-T Pex. G.957
ITU-T Pex. G.7041
ITU-T Pex. G.7042
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14. CIMUCOK COKPALLEHMU

ACAP AnbTepHaTuBHaa nonsapusauyua cocegHux FEC HenocpeacTeeHHoe ucnpaeneHne ownbok
KaHanos Yacr. YacToTa
ACCP OcHoBHas nonapusaunsa cocegHux kaHanoe GbE, GBE Gigabit Ethernet
ACK MNoarBep¥oeHune 3GPP [NpoekT napTHepcTBa TPETLEro NOKOSIEHNA
AGC ABTOMaTHYeckoe ynpaBneHue ycuneHuem
ALM ABapuWitHbIf cUrHan GUI pathudecknii HTepderc nons3oBaTens
AMR AdanTtvBHas Mogynauus H lopu3oHTanbHas
ANT, Ant. AHTeHHa HDB BeicokonnoTHoe BUNonspHoe KoaAWpOBaHue
APS ABTomaTnyeckoe 3allMTHoe nepeknodyeHne HYB mbpuaHoe yCTpOHUCTBO
ATPC ABTOMaTudeckoe ynpaBneHne MolHocTeio IDU BHyTpeHHuiA 6riok
nepegaryunka IE Internet Explorer
AUX BcnomMoraTtensHsii IEC MexayHapoaHas snekTpoTexHudeckas
BBE doHoBasa bnoyHas ownbka KoMuccus
BER YacToTa nosiBneHns owmnbouHbix 6utos IEEE WMHCTUTYT MHXEHEPOB MO 3NEeKTPOTEXHUKE
BPF [Monocoeoii huneTp W 3NEeKTPoHUKe
BC Basosas cTaHuus IfF WHTepdeiic
BSC KoHTponnep 6asoBoii ctaHyuu ny MpomexyToyHas yactoTa
BTS Basoeas npuemMonepegatowan ctaHumsa IHG BuicokonpouzeoauTeneHblin iPASOLINK
C-No C-Node IN Bxop
CAPEX KanuTtaneHble 3aTpathl INC INC-100
CCDP CMexHble KaHanel ¢ gBoiHoiW nonsapusauun- INTFC WHTepdeiic
e
CEPT EBponeiickaa opraHusauyua agMmuHuctpauuin ITU MexayHapogHbIii coto3
nMoYThl U CBA3N 3MEKTPOCBSA3N
ITU-R Mogpazgenenve ITU no craHgapTuiauum
CESoPSN Owmynsauus kaHanoe B ceTaxX ¢ KoMMyTaLuei panuocessun
nakeToB
ITU-T Mogpazgenenve ITU no craHgapTuiauum
TeneKoMMYHWKaLWi
CIR ['apaHTUpoBaHHas ckopocTe MHpopmaunoH- LACP [poTokon ynpaeBneHWa arperMpoBaHuemM nu-
HOTO NoToKa HWA CBA3N
CKT Cxema LAN lNokaneHadA BeMMCIIMTENBHAA CETh
CLK TakToBbIW reHepaTop LCT TNokaneHeIA TepMuHan cBA3n
CcMmI KoaupoBaHHoe npeoGpazoBaHne noruve- LDPGC KOHTpOmb YETHOCTH MPKU HU3KOM NNOTHOCTH
CKWX YPOBHEW KOOOBbIX MNOCHINOK
CONV [NpeobpaszoBaTenb LED CeeToanog
CORBA Oblwaa apxvutekTypa bpokepa 06bekTHbix LNA Manowymsawmin yeunutens
3anpocoB LO JloKaneHbI# reHepaTop
CoS Knacc obcnyxnBaHuns MIX MpeobpasoBaTenb 4acToThl
un LleHTpanbHLIA npoueccop MME Y3en ynpaeneHus MoBWUNbLHOCTLIO
CRC [MpoBepka npu NoMoWwy M3bbITOYHbIX Unknu- MODEM Moaynsatop-gemoaynsaTop
YECKUX KOAOB
CS PasHeceHWe kaHanos MON MoHUTOPUHI
CTRL Ynpaenexuwe MPLS MHoronpoTokoneHas KoOMMYTauuwa No MeT-
Kam
DC MoCTOAHHBIA TOK MPX MynbTunnekcop
DCN CeTb Nepegaqm gaHHbIX MSC MoBUNBHEIR KOMMYTaLWOHHEIA LEHTP
DI BBoA AaHHbIX MSE MuorodyHKkuMoHanbHasa nnata MSE
DO BblBOA AaHHbIX MsP 3allnTa cekUMin MynbTUNNEKCUPOBAHNEM
DUP Oynnekcop MTBF CpepnHee Bpemsi 6esoTkazHoi paboTsl
DXC Lindbpoeas kpocc-koMmyTaums MUX MynbTunnekcHoe obopynoBaHue
IMC OnekTpomarHuTHaa coBMmecTumocTs (OMC) NBI WHTepdeiic K BeilLECTORALLEH cUCTEME
EML YpoBeHb ynpaeneHus aneMmeHTamm NE CeTeBoW anemMeHT
EMS Cuctema ynpaBneHus anemMeHTamm NML YpoBeHb ynpaBneHus ceTbio
ES CeKyHOHBIA MHTepBan ¢ ownbkamu NMS CucTtema ynpaBneHus ceTbio
ETSI EBponenckuini MHCTUTYT cTaHaapToB Opt OnTUYecKnin
no TeneKoMmMyHUKaLuam OAM 3kcnnyatauus, agMUHUCTpUpOBaHWE n 06-
F/iB KoadbduumeHT obpaTHOro M3nyveHWs aH- CNyXXuBaHue
TEHHBI
FE Fast Ethernet oDuU Hapy»xHtli 6nok
-60- pl050_01.doc

NEC



MTD-PL-050/221203

IPASOLINK 200

OFs

omMT
OPEX

OPT
0ss

ouTt
PBR

PDH
PIR

PMON
PNMS;j

PNMT]

Pol.
Y/MnNH.
PPP

PWE

PWR
QAM
QoS
QPSK

RFS
RNC
RSL
RST
RSTP

RX
SAToP

SC

Cekynga, cogepxawas curHan Boixoga 3a SDH
rpaHuUbl Kagpa

OpToroHansHblil npeobpasoBaTtenb SEP
OnepaumnoHHble 3aTpaThl SES
Ontuyecknin SFP

CucTtema 3kcnnyatauvoHHol nogaepxku  SMS

Bbixoa SNCP
Ycunurtenb MOLLHOCTH

lepmeTusnpyembld TN B, kBagpatHbii, SNMP
nNpAMOYronbHbIi dnaHey

[neanoxpoHHana Uudposana nepapxmus SP
MakcumanbHan cKopocTe WHbopmaunoH- STM
HOIo NoToKa

MOHWTOPUHI NPOU3BOAUTENBHOCTH STP
Java Bepcus cucTembl ynpaBneHua cetbio SW
PASOLINK SYNC
Java-Bepcua TepmuHana ynpaeneHus ce- TDM
TbHO TNC
PASOLINK

Monsapusayuns ToS
YyacTeih Ha MANMOH TQC
[poTOKOMN CO CXEMOW «TOYKa-TOYKa» TX
Bnok nutanua UAS
DyHKUMA aMmynauMu ncesgokaHana UsB
Mutanue B
KeappatypHas amnnutygHas mogynauus B
KayecTBo obecnyxuBaHus V-No
KeagpaTypHasn dazosan MaHunynauus VLAN
PapuoyacToTa VPN
PaguoyacToTHbIE cUcTEMBI KCBH
KoHTponnep paguocetn WDM
YpoBeHb NPUHUMaeMOoro curHana Web
3aBeplueHne CeKunn pereHepartopa WG

BeicTphiit npoTokon ceasyollero gepesa WRR

MpremHuk XPD
CTpyKTYpHO-He3aBucumblihi  TDM-Tpadimk,
nepefasaemMbiii N0 NAKeTHOW ceTH XPIC

CnyxebHblit kKaHan

CuHXpoHHaA yndhpoBan nepapxua

Mepuofd ¢ cepbesHbIMK OLIMGKaMU
KonuyecTBo CeKYHO ¢ cepbesHbIMU
ownbKamm

Pazbembl ¢ mansim dopm-cakTopom
CucrteMa ¢ CUHXPOHHBIM MYNBTUNNEKCU-
poBaHuem

3awmuTa coeiMHEHU NoaceTH

MpocToi NPOoTOKON ynpaeneHus
ceTblo

CTporuid npuoputeTt

CWHXPOHHBIF TpaHCNOpTHLIA MOaYNb

MpoTokon ceAsyloLEero Aepesa

lNepekniovaTens

CWHXPOHHBI

BpemeHHOe pazfeneHue KaHanoB
BricoKoyacTOTHBIN pasbem Hwuna-
KoHuensmana

Twn cepeuca

BcecTopoHHUI KOHTPONb KadecTsa
lNepegaTdynk

CekyHOHLIN WMHTEPBAN © HEOOMyCTUMBLIM
KayecTBOM
YHuUBepcaneHas
WKHa
BepTuKaneHbIW
BoneT

V-Node
BuptyaneHasn LAN
BwpTyancHada yacTHas ceTb
KoadbcpuumeHT cTosyeilr BONHbI MO Ha-
NpsKeHuio

CnekTpansHoe ynnoTHeHne KaHanos
«BcemupHas naytuHa»

BonHoeop

BaBelleHHBIN  UMKNWYECKMA  anropuTtm
aucneTyepusauum

KoathdpmymeHT Kpocc-nonapusalyuoHHON
cenekummn
Kpocc-nonapuaayMoHHBIA
nomex

nocnenoBaTenbHan

nogaenTene

lMpumeyaHue: [aHHOe mMexHuU4Yeckoe orucaHue eknYyaem ece umeroujuecs yHkyuu. CneyuarnsHoie
¢yHKUuu docmynHbl bnazodaps coomeemcemeyrowell KombuHauuu annapam-Joz0 u rpo-
epammHoz20 obecneyveHus. [na 3akasa maxkux cpedcmes, Heobxo0umbix O akmueayuu
KOHKpemHbIx ¢hyHkuud, ucnons3ytme delicmsyrowul npadc-nucm.

B HacTosilLeM AOKyMEHTEe NpuBeAeHO OnucaHue TeKyllen BepcuMu cTaHgapTHoro obopyaoBaHms Kopnopa-
uum NEC. Mpy Hannynm kakmx-nnbo NpoTMBOpPEYNiA Mexay HacToAWMM OOKYMEHTOM 1 OnncaHuem cuc-
Tembl Wunu [deknapaumein o COOTBETCTBMKM nocnegHne nmeroT Gonbwyko cuny. Kopnopauus NEC He He-
CET OTBETCTBEHHOCTM 33 COAEPXKALMECS B HACTOALLEM AOKYMEHTE OLUMOKU.

Cneuundmkaumm unn KoHMUrypauum, npeacTaBneHHble B HACTOSAWEM OOKYMEHTE, MOryT ObiTb M3MEHEHbI
6e3 yBeOMNEeHWA Mo NpuyKMHe AaneHenwero ynyyweHus kopnopauuein NEC ceoeid npogykyuu.

B HacTosLwemM AOKYMEHTE coaepKuTca KoHduaeHymanbHas nHcdopmauma kopnopaummn NEC. 3anpewaet-
Csl KONWPOBAaTb, BOCMNPOM3BOAWUTL, U3MEHATL WM PAcNpPOCTPaHNATL HacToAWY MHdopmauuio Bes npea-

BapUTENbHOIO NUCLMEHHOro pa3spelueHnst koprnopauun NEC.

«Windows» n «Windows Vista» - 3apernctpupoBaHHbie TOBapHbIE 3HaKn koprnopauun «Microsoft». « UNIX»
3aperncTpupoBaHHLIin ToBapHbIR 3Hak «The Open Group».
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