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OBbOPY/IOBAHWE PALNOLAOCTYTIA ETHERHAUL-1200F, PPJ1 TPOU3BO/ACTBA SIKLU

EtherHaul-1200F 70 / 80GHz Gigabit Paguo ot Siklu =
Communication ’

MpodeccnoHanbHoe 06opyAoBaHWE TMrabUTHBIX paaMOKaHanoB WHHOBALMOHHOM
KOMMaHWMK1, Cneunanu3vpyroLascs Ha NPOM3BOACTBE pelleHuit B AuanasoHe 60, 71-
76/81-86 Ty (V-band, E-band) Siklu Communication (Cukny). FonosHoi odwmc Siklu N
Communication Haxoautca B M3paune. HHOBaUMOHHbIE peLUeHUsS U UCMOSb30BaHWE SEK,"
3feMeHTHON 6a3bl COBCTBEHHOM pa3paboTkM Mo3BONSIET  KomnaHuu  "Cukny"
npegnaratb BbICOKOHaa&xHoe 6ecnpoBogHoe PPJT obopynosaHue, obnapatowee
6oraTbiMi  (hYHKLMOHANbHLIMA BO3MOXHOCTSIMM, MO CaMOM HW3KOW LiEHe B CBOEM
Kknacce!

OnepaTuBHOE pa3BepTbiBaHMEe cuctembl Gigabit
Papuo Ha 6a3e PPJ1 EtherHaul-1200F 70 / 80GHz ot Siklu Communication

[l0BO/IbHO YacTO BO3HUKaeT He0bX0AMMOCTb B MpeAesibHO OKaTble CPOKM OpraHn3oBaTh KaHan cBsi3v. Ho, Kak M3BeCcTHO,
[laneko He Bcerga ectb BO3MOXHOCTb NMPONOXWTb Kabenb M3-3a TEXHWYECKMX, @ 3a4acTyl0 U afMUHUCTPATUBHbIX 6apbepos.
[Jaxe korga nofobHbix Npobnem HeT, npoknaska kabens He Bcerga uenecoobpasHa Mo dKOHOMUYECKUM COObpaXkeHusaM, Aa u
CpOKM BbINOJSTHEHUS TaKNX pabot He BCeraa npuemnemsi.
B nomobHbix cuTyaumsx 06bIMHO BCMOMMHAOT O '"TpaauMuUMOHHOM" paavokaHane. Ho npeumyliectBa "TpaaMUMOHHbLIX"
6ecnpoBoAHbIX KaHanoB CBA3M 3a4acTyld CBOAWT Ha HET ANUTENbHas M JOPOrocTosiias npoueaypa MonyyeHus YacTOTHbIX
paspeLLeHni.

OPdeKTVBHBIM peLleHneM B Takux CuUTyauusix CTaHoBMTCS obopyaoBaHue paguopoctyna EtherHaul-1200F PP
npoussoactea Siklu (Cukny). 3T paanonmMHKK UCNonb3yoT Avana3oH 71-76 Ty (EBand), ans paboTbl B KOTOPOM He TpebyeTcs
paspeLleHne Ha MCrosb30BaHMe paamoyactoT (Ha ocHoBaHuu Pewenns TKPY ot 15 uong 2010 r. N210-07-04-1). Mo MHeHuo
3KCNepTOB M YYaCTHUKOB pblHKA, Ha CEroAHsWwHW aeHb PPJ1 oT Siklu siBnseTcs nyywwmM pelleHneM ans 6bICTporo cosgaHus
6ecnpoBOAHbIX PaANOKaHANOB 6e3 MoyYeHnsl pa3peLleHmii. Takke BaXXHO OTMETUTb, UTO TaKoe pelleHue Ha 6ase PPJ1 ot Siklu
Ans co3aaHnst 6ecnpoBOAHbIX KaHaNoB MMEeT CaMyto HU3KYHO CTOMMOCTb B CBOEM K/lacce Ha pbiHKe.

PALNOSIMIHKY SIKLU ETHERHAUL-1200F 70/80GHZ: OT/IMYUTE/IbHbBIE OCOBEHHOCTU PP/T SIKLU

e JlnHelka obopyanoBaHust pagmopoctyna Siklu BkitoyaeT B cebsi kak Bepcuto PPJ1 EtherHaul 1200F, Tak 1 PPJ1 EtherHaul
1200FT. . CpaBHuTENbHaa Tabnuua paMoIMHKOB pa3MeLLiEHa HMXE.

e | PagmonuHku EtherHaul 1200F npeactaBnsieT coboit eauHblin pagnomoaynb (ODU) ¢ MHTErpUpoBaHHOW aHTEHHON AMaMeTpoM 1
dyT (31 cM), NpeaHa3HaYEeHHbIV NSt HAPYXKHOW YCTaHOBKM (A0OCTAaTOYHO /ML MOAATb NMUTAaHWE U CHATb Tpaduk). Takoe
peLueHne no3sosseT n3bexaTb TUNUYHBIX NPObieM, CBS3aHHbIX C pasMelleHneM BHyTpeHHuX 6nokos (IDU) n
[OMOJTHUTENBHBIX PACXOZO0B Ha MOHTaXHble paboTbl. Masblil BEC U rabapuTbl PaANOSIMHKOB TaKXKe CroCO6CTBYIOT BbICTPOV
YCTaHOBKE U CHVDKAIOT TPebOoBaHMsi K Harpy304Hol CnocobHOCTU, a CeAoBaTeNbHO, U 3aTpaThl HA @aHTEHHO-MaYToBbIE
COOPYXEHWS.

e B HacTosiwee Bpemsi anst Poccum n crpad-CHI pagmnonuHku EtherHaul 1200F npegnaratotcsa ¢ AByMS BMA@ aHTEHH: 1-
dyToBbIMK (31 CM) 1 2-dyTOBBIMK (65 CM).
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e  PagvonuHku EtherHaul 1200F ¢ 1-dyTOBbIMU MHTErpUpOBaHbl € pagnomoaynsmu (ODU) n nocTaBnsoTcs
€MHbIM YCTPOWCTBOM 06LLIMM BECOM 3 KI (2-(hyTOBbIE aHTEHHbI UMEIOT BOSIbLLIEE YCUNIEHUE MO CPABHEHUIO

1-cbyToBbIMMK).

e  PaguonuHkm EtherHaul 1200F ¢ 2-¢yTOBBIMM @HTEHHAMM NOCTABNAOTCSA pa3aenbHo (aHTeHHa n ODU
0OTAENbHO).

CPABHEHWE PPJT ETHERHAUL-1200F OT SIKLU C APYTVIMU PPJI: CXEMA

L EH-1200 cepusi PPJ1 GBE om Siklu

Apyaue peweHus

.w |
TX High TX Low

Pa3Hbie ODU Ha uHmepeane OduHakoeble ODU Ha unmepeane
2x ODU dns 34 Heob6xodumo mosibko odHo ODU dnst 3UIM

i

BECTIPOBO/AHBIE KAHA/Ibl ETHERHAUL-1200F OT SIKLU. COEPbI [TPUMEHEHUA

BecripoBoaHble kaHanbl PPJ1 EtherHaul-1200F oTiMYyatoTCst BbICOKOW HaAEKHOCTbIO, LIMPOKUMU  (DYHKLMOHANIbHBIMM
BO3MOXHOCTSIMU, @ TAK)Xe CaMOMN HU3KOW CTOMMOCTbIO B Auana3oHe 71-76 Ty (E-Band). be3 coMHeHuMst 6ecnpoBoaHble KaHasbl
cBa3u Siklu 6yayT BocTpeboBaHbl 4715 ONepaTMBHONO pPeLleHns CaMbiX PasMyHbIX 3a4ad, B TOM yuche:

e becnposogHas "nocnegHss muna" K aboHeHTy

e  BpeMeHHbIli KaHan CBSI3W Ha Nepuoj Npoknaaku kabens
e [loakntoyeHne Xunbix JOMOB K VIHTepHeTy

e  TpaHcrnopT Anst 6a30BbiX CTaHUM 3G/4G

e  KaHan'mexay y3namu cBs3u (cantamu) onepaTtopa

e PesepBrpoBaHune kabenbHbIX KaHanoB CBA3M U MHOrOe Apyroe

BO3MO)XXHOCTU OBOPY/JOBAHNA PAANOCLAOCTYTIA U PALUOPEJTE SIKLU

Heobxognmo oTMeTuTb Cnegylowme BO3MOXHOCTM PPJ1 ob6opyaoBanust EtherHaul 1200F, koTopble npakTU4yecku He
noaaepXxuveaoTcs 6onee OpPoOrMMin aHanoramm:

e  B0O3MOXHOCTb YCTaHaB/MBaTb Kak CMMETPUUHYIO, TaK U aCMMMETPUYHYIO Nepefady: COOTHOLEHMe nepeaaBaemMoro /
MPUHUMAEMOr0. TparKa MOXET 6bITb TPAAULIMOHHO CUMMETPUYHBIM 50/50%, Tak 1 acUMMETPUYHbIM 75/25% 1nn-90/10%. 310
OYeHb YA0BHO, Tak Kak B COBPEMEHHbIX CETSX NpeobragaeT acMMMeTpUYAbIN Tpaduk (UHTepHeT, IP TV, BuaeoHabnoaeHve n
T.4.).
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e BO3MOXHOCTb MOAK/IOYEHNS K PA3NMYHbIM UCTOYHMKAM 3neKkTponuTaHus (220B, -48B, PoE 802.3at) Ha nobom obbekTe (Ha
y3ne CBs3W, Ha KJIMEHTCKOW CTOPOHE, Ha 6a30BOWM CTaHUMK U T.4.).

e B oTanume OT aHanoruyHblx PPJ1, KOTopble MCronb3ytoT ABa pa3inyHbiX paguomoayns ODU Ha oaHoMm uHTepBane, B EtherHaul-
1200F ncnonb3ytoTca aBa oanHakoBbix ODU. 3TO No3BOMSET MUHUMU3NPOBaTb 3UMM 1 CyleCcTBEHHO CHU3WUTb 3aTpaThbl Ha

SKCrlyatauuio.

TINTAHWE PPJT TUTABUTHOI O OBOPY/JOBAHWA SIKLU CEPUN EH-1200F

PPJ1 o6opynoBaHve komnaHum Siklu cepum EH-1200F npeaycmaTpvBaeT BO3MOXHOCTb MOAK/IOYEHUS K Pas3NYHbIM
MCTOYHMKAM 3nekTponuTanus (220B, -48B, PoE 802.3at) Ha noboM o6bekTe (Ha y3ne CBA3W, Ha KJIMEHTCKOW CTOPOHE, Ha

6a30BoWi CTaHUMK U T.4.).

Cxema nogknroueHus PPJ1 o6opypoBaHus Siklu cepun EH1200F ¢ yaasneHHbIM NUTaHUEM MO CETU C NOCTOSAHHbIM
TOoKOM -48VDC

Siklu

TVTech.ru

MocTosiHHOE HanpsixkeHue -48VDC,
nopaeTcsi HENOCPEACTBEHHO
Ha ODU

-48B
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Cxema nogknroueHus PPJ1 o6opypoBanusa Siklu cepun EH1200F c nokanbHbIM NUTaHueM yepes nHxxkektop PoE ot
ceTu nepeMeHHoro (220VAC) uamn noCTossHHOro Toka -48VDC

Siklu />
TVTech.ru g

[ocTosiHHOE UnNY NepemMeHHoe
HanpshxeHne nogaercs ¢
apantepa/vHxektopa PoE 802.3at

488/2208 _ g

Cxema nopgkntoueHus PPJ1-o6opyaoBanus Siklu cepun EH1200F c nutaHnem uepe3 nHxxektop POE BCTpOEHHbIH B
ceteBoe o6opyaoBaHue

MocTosiHHOE MK NepemMeHHoe
HanpshkeHue nogaeTtcs ot
ceTeBoro o6opyaoBaHus
nogpepxusatowero PoE 802.3at

APYTUE MTPEVIMYLLIECTBA PPJT1 OBOPY/JOBAHNA PAANOAOCTYIIA "CUKJTY" EH-1200F

e ' LLUnpoknin AManasoH paboumx Temnepatyp PPJ1 oT -45 go +55 °C;
e  KOMMaKTHBbINA, NErkmMin 1 HaaéxHbln KOHCTPYKTMB PPJT;
e  Hu3koe aHepronoTpebnenne (25 BT) PPJI;

e  AJAnTUBHO M3MEHSIEMbIE MOAYALMS, LUMPUHA PAfIMOKaHaNa, KOAMPOBAHWUE MPU YXYALWIEHW/YNYULLEHUN YCIOBMIA
pacnpocTpaHeHUs paanMoCcurHana;

e  PasBUTbIE MEXAHU3MbI kayecTBa obcnyxunBaHms QoS PPJT;
e [lopaepxka IEEE 802.1Q, Q-in-Q;
e | CuHXpOHHbIV Ethernet, IEEE 1588v.2 (onunoHanbHO);

e ' [Mopnepxkka PPJ1 ctaHaapTHbIX MeExaHM3MOB nepepacnpeaenenns Tpaduka B cetn G.8032, 802.3ad, G.8031 (onumoHansHo).

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU OBOPY/JOBAHNA PP/ PAANOAOCTYIIA ETHERHAUL

1200F OT SIKLU
XapakTepucTukn PPJ1 EtherHaul 1200 PPJ1 EtherHaul 1200F PPJ1
EH-1200 PPJ1 EH-1200F PPJ1
/InanasoH vactot PPJ1 EH-1200F: 71-76/81-86GHZ, FDD ; EH-1200: 71-76GHZ, TDD
CkopocTb nepeaayn nHdopmaumm (cymmapHo B | Up to 1000Mbps aggregated(with symmetric/symmetric |EH-1200F- Up to
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/1IBe CTOPOHbI: NpuéM + nepepadya) PPJ1

downlink/ uplink rate support)

1000Mbps (FD)

COOTHOLLIEHME CKOPOCTEN
NpUHYMaeMoro/nepeaaBaeMoro
cvrHanos

50/50%, 75/25%,-90/10%

/lynnekcHoe pasgeneHvie kaHanos PPJ1

BpemeHHoe (TDD)

YactoTHoe (FDD)

Moaynsumsa PPJ1

QPSK, 16QAM, 64 QAM

IAHTEHHbI PPJ1

1-dpyToBBIE (26 CM) - 42 OB
2-pyToBble (60 cm) - 50 ab

1-pyTOBBIE (26 CM) -
42 b
2-pyToBblE (60-CM) -

50 nb

MHTepdelickl Ethernet PPJ1

2 x Gigabit Ethernet (10/100/1000 BaseT unu SFP)

DnekTponuTaHue PPJ

802.3at

1. HenocpeacTBEHHO Ha BHELIHMI Moaynb: £48B 2. uepes uHxekTop PoE: 220 B
nnu +£48B 3. oT nHTepdelica ceTeBoro 060pyaoBaHus, noaaepxmsatolee PoE

MoTpebnsemas MowHocTb PP/

25 Bt

M3MEHEHUN MOAYNALMKN, KOANPOBAHUSI U LUNPUHBI
paanokaHana PPJ

Banepxxka PPJ1 no 350 MKc
MoLHoCTb nepefatyumka PPJ1 5 nbm
/IMHaMUYECKWI AMana3oH Npu aganTyBHOM 25 nb

Transparent Bridge (QoS Aware) PPJ1

NnoAAEPXKXMNBAETCA

Quality of Service'(QoS):

knaccudukaumonHas (PCP,VLAN,DSCP)
Ha ocHoBe ouepefHoCTU:

CTporuit npuopuTeT
B3BELLEHHbIE 0Yepean

NoAAEPXKMNBAETCA

Shaping PPJ1 noaaep>KmMBaeTcs
ITU-T G.8032 Ring Protection PP/ noaaep>KmMBaeTcs
YnpaBrieHne KayecTBOM CoeAMHEHWS: noaAep>K1MBaeTcs
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Connectivity Check, Link Trace, Loopback

KoHTponb cobbiTuid PPJI: [MoTepn NnakeTos, 3aepXXKN NaKeToB
3BeLleHne o cobbiTusix PP/ noaaep>KmMBaeTcs

G.8262, G.8264 Synchronous Ethernet noaaep>KMBaeTcs

IEEE 1588V.2 noaaep>KmMBaeTcs

Mopaepxka wudposaHus PPJ AES 128-bit and 256-bit

VHOOPMALINA [T/149 SAKASA FUTABUTHOIO PAAVNOPEJTE EH1200F, PP/T OT SIKLU

HassaHue PPJ1|[JocTtynHocTb PPJ1 |[KpaTkoe onucanue PPJ1 cepun EH-1200F ot Siklu

EtherHaul- CywecTBytowmii  [CoBpeMeHHas nnaTtdopma, paboTtaeT B pexxume TDD, 2 cowbo-nopTta GE, ckopocTs B

1200TL PPJT  [npoaykT paavokaHane ao 700 Mbps. luana3oH yactoT E- band.

EtherHaul- CywecTBytowmii  [CoBpeMeHHas annapaTHasi niatdhopMa, C pacLUMpeHHbIM CeTEBLIM (PyHKLUMOHaNoM. PaboTaeT B
1200 PPJ1 NpoayKT pexwume TDD, ckopocTb B pagnokaHane go 1 Gbps. AnanasoH yactoT E- band.

Etherhaul- Cywectsytowmin  [CoBpemeHHas MnaTtcdopma, ¢ 6051ee MOLHBIM NPOLIECCOpoM, 4 HesaBucKMbIX GE nopTa.

1200F PPJ1 NPOAYKT (O6napaeT paclmpeHHbIM ceTeBbIM yHKUMOHaNnoM. Pabotaet B pexxume FDD, obecneunBaet

npounssoanTensHocTb A0 1000 Mbps FD. uana3oH yactoTt E-band.

Etherhaul- CywecTsytowmii  [CoBpeMeHHas MnaTdopmMa, C MOLLHbIM CETEBBIM NPOLIECCOPOM, 2 MeaHbiX GE nopTa. Light
1200FX PPJT ' InpoaykT BEpCUs, COKpaLLEH ceTeBol yHKLMOHaN. PaboTaeT B pexxume FDD, obecneunsaet
npounssoanTenbHocTb 1000 Mbps FD. Anana3oH YactoT E-band.

PYKOBO/CTBO [10J/Ib30BATE/14, MANUAL, MHCTPYKLIHNA 10 YCTAHOBKE, CEPTU®UKAT CCC
HA PPJ1 ObOPY/JOBAHWE EH-1200F GBE RADIO-LINK SIKLU

PykoBoacTeo nonb3osatens PPJ1, manual PPJ1, nHcTpykumsi no yctaHoske PPJ1, ceptudukat CCC Ha PP/1-obopyaosaHne EH-
1200F GBE Radio-link Siklu npeaocTtaBnsietcsi no 3anpocy. [oxanyiicta, 06paTuTech K HaM 3a JOMNOHUTENbHOW
nHcopMaLment.
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