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OBbOPY/IOBAHUE PALINOLAOCTYTIA ETHERHAUL-1200, PP/ lTPOU3BO/ICTBA SIKLU

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

MpodeccnoHanbHoe 060pyAoBaHME TMrabUTHBIX paaMOKaHanoB WHHOBALMOHHOM
KOMMaHWK, Creuvanu3vnpyowascs Ha NpPOV3BOACTBE PEWeHui B AvanasoHe 60, 71-
76/81-86 Ty (V-band, E-band) Siklu Communication (Cukny). FonosHoi odwmc Siklu N
Communication Haxoautca B M3paune. MHHOBaUMOHHbIE peLIeHUs U UCMOSIb30BaHWE SEK,"
3neMeHTHON 6a3bl CobCTBEHHOM pa3paboTkM Mo3BOASET  KomnaHuu  "Cukny"
npepnaratb BbICOKOHaAEXHoe 6ecnposBoagHoe PPJT obopynosaHve, obnapatollee
6oraTbiMi  (hyHKLMOHANbHLIMA BO3MOXHOCTSIMM, MO CaMOM HW3KOW LEHe B CBOEM
Kknacce!

OnepaTuBHOE pa3BepTbiBaHMe cuctembl Gigabit
Paguo Ha 6a3e PPJ1 EtherHaul-1200 70 / 80GHz ot Siklu Communication

[10BOSIbHO YacTO BO3HUKAET HEOBXOAMMOCTb B MPeAesbHO OKaTble CPOKM OpraHn3oBaTh KaHan CBsiau. Ho, Kak 13BECTHO,
[laneko He Bcerga ectb BO3MOXHOCTb MPONOXWTb Kabenb M3-3a TEXHWYECKMX, @ 3a4acTylo U afMUHUCTPATUBHbIX 6apbepoB.
[Haxe korga noaobHbIx NpobnemM HeT, Npokiaaka kabens He Bcerda LenecoobpasHa Mo 3KOHOMUMYECKMM CO0bpaXkeHusM, Aa v
CpOKM BbIMOJSTHEHUS TaKNX pabot He BCeraa npuemnemsi.
B nopobHbix cuTyaumsx 06bIMHO BCMOMMHAOT O '"TpaauMuUMOHHOM" paavokaHane. Ho npeumyliectBa "TpaaMUMOHHbBIX"
6ecnpoBOAHbIX KaHanoB CBA3M 3a4acTyld CBOAWMT Ha HET ASMTENbHas M JOPOrocTosiwas npoueaypa MonyyeHust YacTOTHbIX
paspeLLeHni.

OPdeKTVBHBIM pelleHreM B TaKuWX CUTyaumsax CTaHoBuTcsa obopyaosaHve paavopoctyna EtherHaul-1200 PP
npoussoactea Siklu (Cukny). 3T paanonmMHKM UCNoNb3yoT Avana3oH 71-76 Ty (EBand), ans paboTbl B KOTOPOM He TpebyeTcs
paspeLleHne Ha MCrosnb30BaHMe paamoyacTtoT (Ha ocHoBaHuu Pewenns TKPY ot 15 uons 2010 r. N210-07-04-1). Mo MHeHuo
3KCNepTOB M YYaCTHUKOB pblHKa, Ha CEroAHsWwHWM AeHb PPJ1 oT Siklu siBnseTcs nyywumm pelleHvem ans 6biCTporo cosaaHust
6ecnpoBOAHbIX PaANOKaHAN0oB 6e3 MoyYeHnst paspelleHmii. Takke BaXHO OTMETUTb, UTO Takoe pelleHre Ha 6ase PPJ1 ot Siklu
[Ns co3aaHns 6eCcrpoBOAHbIX KaHaNIOB MMEET CaMyto HU3KYHO CTOMMOCTb B CBOEM K/lacce Ha pblHKeE.

PALNOJINMHKN SIKLU ETHERHAUL-1200 70/80GHZ: OT/INYUTE/IbHBIE OCOBEHHOCTH PPJT SIKLU

e JlnHelka obopyaoBaHust paguoaoctyna Siklu BkitoyaeT B cebsi kak Bepcumio PPJ1 EtherHaul 1200F, Tak u PPJ1 EtherHaul
1200T. CpaBHuTeNbHas Tabnuua pagnonnMHKOB pasMeLLieHa HUXKeE.

e | PaavonuHku EtherHaul 1200 npeacraBnsieT cobolt eamHbii pagromoaysb (ODU) ¢ MHTErpMpoBaHHOM aHTEHHOW AvaMeTpoMm 1
dyT (31 cM), NpeaHa3HaYEeHHbIV NSt HAPYXKHOW YCTaHOBKM (A0CTAaTOYHO /ML MOAATb NMUTAHWUE U CHATbL Tpadwk). Takoe
peLueHne no3sosiseT n3bexaTb TUNUYHBIX NPObneM, CBS3aHHbIX C pasMelleHneM BHyTpeHHWX 6nokos (IDU) n
[OMOJTHUTENBHBIX PACXOZO0B Ha MOHTaXHble paboTbl. Masbiil BeC 1 rabapuTbl PaAnONIMHKOB TakXKe CroCO6CTBYHOT HbICTPOM
YCTaHOBKE U CHVDKAIOT TPeboBaHMsi K Harpy304Hol CnocobHOCTU, a CNeAoBaTeNbHO, U 3aTpaThl HA aHTEHHO-MaYToBbIE
COOPYXEHMS.

e B HacToswee Bpems gnst Poccum n ctpan-CHI pagnonuHku EtherHaul 1200 npeanaratotcs ¢ AByMSt BUAa aHTEHH: 1-
dyToBbIMK (31 cM) 1 2-dyTOBBIMK (65 CM).
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e  PagvonuHkm EtherHaul 1200 ¢ 1-dyTOBBIMK MHTErpMpOBaHbI ¢ paguomoaynsmu (ODU) n noctaBnsoTcs
€1HbIM YCTPOWCTBOM 0B6LLIMM BECOM 3 KI (2-(hyTOBbIE aHTEHHbI UMEIOT BOJIbLLEE YCUNIEHUE MO CPABHEHUIO

1-cbyToBbIMMK).

e  PaguonuHkm EtherHaul 1200 ¢ 2-pyTOBbIMM aHTEHHaMK NOCTaBNAOTCS pa3aenbHo (aHTeHHa n ODU
OTAENbHO).

CPABHEHWE PPJT ETHERHAUL-1200 OT SIKLU C 4PYTVIMU PPJI1: 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-1200 OT SIKLU: COEPBI [TPUMEHEHWA

BecripoBoaHble kaHanbl PPJ1 EtherHaul-1200 oTnnMuyatoTcs BbICOKOW HaAEXKHOCTbIO, LUMPOKUMK  (DYHKLMOHANbHBIMM
BO3MOXHOCTSIMU, @ TaK)Xe CaMOM HU3KOW CTOMMOCTbIO B Auana3oHe 71-76 Ty (E-Band). be3 coMHeHus 6ecnpoBoHble KaHaslbl
cBa3u Siklu 6yayT BocTpeboBaHbl 4715 ONEpPaTMBHOIO peLLeHns CaMblX PasfINYHbIX 3a4ad, B TOM yucne:

e becnposogHas "nocnegHss muna" K aboHeHTy

e  BpeMeHHbIli KaHan CBSI3W Ha Nepuoj Npokiaaku kabens
e [loaknoyeHne Xxunbix JOMOB K VIHTepHeTy

e TpaHcnopT 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 oTMeTUTbL Cneaytowme BO3MOXHOCTM PPJ1 obopypoBaHusi -EtherHaul 1200, koTopble npakTU4ecKu He
noaaepxveaoTca 6onee JOporMMin aHanoramu:

e  BO3MOXHOCTb yCTaHaB/MMBaTb Kak CMMETPUYHYIO, TaK M aCUMMETPUYHYIO Nepeaady: COOTHOLIEHUE nepeaaBaemoro /
MPUHUMAEMOTr0. TParKa MOXET 6bITb TPAAULIMOHHO CUMMETPUYHBIM 50/50%, Tak 1 acuMMETPUYHbIM 75/25% 1nn-90/10%. 310
OYeHb YA0BHO, Tak Kak B COBPEMEHHbIX CETSX NpeobrafaeT acMMMeTpUYHbIA-Tpaduk (MHTepHeT, 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 NCMOoMb3yoT ABa pas3ninyHbiX pagmomoayns ODU Ha ogHoM nHTepsarne, B EtherHaul-
1200 ncnonb3ytoTcs ABa oanMHakoBbix ODU. 370 no3sonsetr MuHuMusmposaTb UMM 1 CyLLeCTBEHHO CHU3UTL 3aTpaThbl Ha
3KCMIyaTaumio.

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

PPJ1 obopynoBaHue komnaHum Siklu cepumn EH-1200 npeaycmaTpvBaeT BO3MOXHOCTb MOAK/OYMEHUS K Pas/IMYHbIM
MCTOYHMKAM 3nekTponuTanus (220B, -48B, PoE 802.3at) Ha NoboM obbekTe (Ha y3ne CBsA3W, Ha KJIMEHTCKOW CTOPOHE, Ha

6a30BoOW CTaHUMK U T.4.).

Cxema nogknroueHus PPJ1 o6opynoBanus Siklu cepun EH1200 ¢ yaaneHHbIM NMTaHUEM MO CETU C NMOCTOSIHHbIM
TOoKOM -48VDC

Siklu

TVTech.ru

MocTosiHHOE HanpsixkeHue -48VDC,
nopaeTcsi HENOCPEACTBEHHO
Ha ODU

-48B
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Cxema nogknroueHus PPJ1 o6opypoBanusa Siklu cepun EH1200 c iokanbHbIM NUTaHUEM Yyepe3 nHxxektop PoE ot
ceTn 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 cepumn EH1200 c nutaHueM yepes nHxektop POE BCTPOEHHbI B
cetesoe o6opyanoBaHue

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

APYTUE MMPEVMYLLIECTBA PPJT1 OBOPY/OBAHNA PAANOLAOCTYIIA "CUK/TY" EH-1200

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 MOAYNALMS, LUMPUHA PAfIMOKaHaNa, KOAMPOBAHWUE MPY YXYALWIEHW/YNYULLEHUN YCIOBMIA
pacnpocTpaHeHUs paanMoCcurHana;

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

e ' [Mopnepxkka PPJ1 ctaHaapTHbIX MexaHM3MOB nepepacnpeaenenns Tpaduvka B cet G.8032, 802.3ad, G.8031 (onumoHanbHO).

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU OBOPY/JOBAHNA PP/ PAANOAOCTYIIA ETHERHAUL

1200 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):

knaccndukaumoHHas (PCP,VLAN,DSCP)
Ha ocHoBe ouyepefHoCTU:

CTporuit npuopuTeT
B3BELLEHHbIE 0Yepeam

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:

MoTepu NakeToB, 3a4ePXKKN MNaKeToB

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 [I/149 SAKA3A FUTABUTHOIO PAAMOPEJIE EH1200, PPJT OT SIKLU

Ha3BaHue PPJ1

[locTynHocTb PPJ1

KpaTkoe onucaHue PPJT cepumn EH-1200 0T Siklu

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

1200TL PP/T  [npoaykT paavokaHane ao 700 Mbps. iuana3oH 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- CywectBytowmin  [CoBpemeHHas MnaTtcdhopma, ¢ 6051ee MOLHBIM NMPOLIECCOPOM, 4 He3aBUCKUMbIX GE nopTa.

1200F PPJ1 NpoOAYKT (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-1200 GBE RADIO-LINK SIKLU

PykoBoacTeo nonb3osatens PPJ1, manual PPJ1, nHcTpykumsi no yctaHoske PPJ1, ceptudukat CCC Ha PP/1-obopyaosaHne EH-

1200 GBE Radio-link Siklu npepocTtaBnsieTcs no 3anpocy. Moxanyicta, 0bpaTUTech K HaM 3a AOMOSIHUTENBHON MHbOPMaLVeN.
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