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KomnsieKcHble pelleHnA Mo oNnTUYeCKomy
ynnotHeHnio DWDM m OTN

PeweHuna ana coeanHenmna LUOLlos ¢ pa3sutnem
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Ha pbiHKe ¢ 2000 roga, BXoAUT B rpynny KOMMNaHWM TeXHoNorm4eckoro ruraHta RAD

Pa3paboTKa U Npon3BOACTBO B CTPAHE TEXHO/IOTMYECKUX HOBOBBEAEHWNI — M3paunne (He
npuBA3aHbl K KMTato)

Bce YCTDOVICTBa KaCTOMN3UNPOBAHbI NO4 TEXHUYECKUE Tpe6OBaHMFI 3dKd34UNKa

BbicOKaa HaaEKHOCTb YCTPOMCTB — paboTatowme peweHuna 10 net n 6onee ao
MOpPaJIbHOTO ycTapeBaHMA obopyaoBaHUA

LLINpOKNIA cneKTp ycneLHbIX NPOeKToB Ha pbiHKe B Poccuun (LLOAbI, onepaTopbl, 6aHKK,
rOC CEKTOp, SHEepreTMyeckme KomnaHmm)

bonee TbicAYM 3aKA34YMKOB B MUpe
ObopyaoBaHMe Ha CKnagax AMcTpmbyTopa B cTonnLe u ropogax Poccmm
LLInpoKaa ceTb NapTHEPOB B pernoHax Poccmu

PyccKkoA3blYHAA rapaHTMHAA M NOCTrapaHTUMHAA NoaAeprKKa



[TpoayKTOBOE NOPTPOSNO

TpaHcnoHAaepbl

PL-4000T 400G Transponders

PL-1000TN: 6 x (8G FC/10G Eth) OTN Services

T I

PL-1000TE: 8 x (1G-10G Eth/16G FC) services

MyKcnoHaepbl
PL-4000M 400G Muxponder
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UHPpacTpyKTypa
PL-1000D: Diagnostics
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PL 1000R' Raman Amplifier

PL-300: Passive Solutions

10Gb Eth
40Gb Eth
100Gb Eth

8G FC
16G FC
32G FC
oTu2/3/4

10Gb Eth ——
40Gb Eth ——

100Gb Eth ——— B

sGFC  —— g A 100G/200G
166Fc e 3 n 400G
32G FC E—

oTu2/3/4 ——

[TocTpoeHmne MHPPACTPYKTYPb
ceTu Ntoboro TMUNa, BKAOYanA
ONTUYECKYIO KOMMYTaLMIO
ROADM




Pewenna ana UO/os



[TpOCTble BbICOKOCKOPOCTHbIE PeLIEeHMA TOYKA-TOYKA

6e3 pe3epBUPOBAHUA

* JlInHenHoe coeamHeHue 2 x UOos
* 10G/ 40G/ 100G Eth, 8G/ 16G/ 32G FC knneHTcKmne nHtepdencs
* BO3MOMKHOCTb BKAOYEHUSA WNPPOBaAHUA ANA 3alUTbl AaHHbIX

Site A

PL2000M 200G Single Wavelength Muxponder / Transponder for any mix of 10G/
40G/100G eth, 8G/16G/32G FC, STM64/0C192, OTU2-0TU4 services, with
Optional Layer-1 Encryption.

At day 1: 2x40GE + 6x10GE + 4x16GFC Client Services

200G Wavelength
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<40km, 10dB

A PacketLight
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Site B

PL2000M 200G Single Wavelength Muxponder / Transponder for any mix of 10G/
40G/100G eth, 8G/16G/32G FC, STM64/0C192, OTU2-OTU4 services, with
Optional Layer-1 Encryption.

At day 1: 2x40GE + 6x10GE + 4x16GFC Client Services

200G Wavelength
-t

\4

PL300 8ch
DWDM
Mux/Demux
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2x40GE
DWDM X3 6x10GE  4x16GFC

Mux/Demux ? ?




PelLueHne ToYKa-TO4YKa C pe3epBMPOBAHMEM MO BOJOKHY

o . A PacketLight
* JlIuHenHoe coeauHeHune 2 x LLOJloB c 3aWMTON NO BOJIOKHY LT e

* 10G/ 40G/ 100G Eth, 8G/ 16G/ 32G FC kKnneHTcKkmne nHtepdenco
* BO3MOHOCTb BKAOYEHUSA WNPPOBaAHUA ANA 3aLLUTbI AaHHbIX

Site A Site B

PL2000M 1RU 200G Single Wavelength Muxponder for any mix of 10G/40G/100G Eth, 8G/16G/32G FC, STM64/0C192, 0TU2/0TU2¢/0TU3/

0TUA Client Services (total aggregation capacity up to 200G per DWDM Wavelength). With Optical Switch and 2xEDFA's. PL2000M 1RU 200G Single Wavelength Muxponder for any mix of 10G/40G/100G Eth, 8G/16G/32G FC, STM64/0C192, OTU2/OT!L

0TU3/0TUA4 Client Services (total aggregation capacity up to 200G per DWDM Wavelength). With Optical Switch and 2XEDFA’
At Day 1: 8x10GE.

At Day 1: 8x10GE.

Link 1 90km

200G DWDM Wavelength ' . ' 200G DWDM Wavelength

v ‘ L] . )
PL2000M 200G Muxponder v
Dy esslwessivess] — Internal EDFAs (PreAmp Internal EDFAs (PreAmp . PL2000M 200G Muxponder \
i y [ +Booster) and Optical Link Il 120km +Booster) and Optical oM 000 00 O
--Illllllll- = | Switch inside PL2000M Switch inside PL2000M Illl_lllll- =

8x10G @ 8x10G @
N
» »




Pewenwne c full redundancy pe3epsrpoBaHmem
£ PacketLight

PLESOOT 1RU E00G6 (42006 DWDR Wasehmgtha) Transponders, Aimed for Transferdng up b Bx V0GE [ OTUS Chant Servioes

Dt 42000 DIWDH Coherent DTN Wavelengihs with maemally embedded EDFA™ |BasmertPredmpl.

PLIDD winh Bch DAWIDIA Pllia D il
PLEGOOT AL S00G (442000 DWW Wavelengthe) Transpand ers, Almed Tor Transferning ug ve Be DOOGE [ OTUS Client Services

Dsper i D0 DWDH Coherent DTN Wavelengihs with imemally emiedded EDFA"S [Basaers Predmp).
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BbICOKOCKOPOCTHbIE pPeLleHmnsa No 0gHOMY BOTOKHY

Client’s
Switch / router

Site A

400G Wavelengths

Single Fiber Path Attenuation < 35dB

£ PacketLight
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DWDM 4ch
Single Fiber
Mux/Demux
<« +R/B Filter
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4x100G Clients
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PL4000T
Internal EDFA’s
Booster +
PreAmp

>

PL4000T
Internal EDFA’s
Booster +
PreAmp

400G Wavelengths

Site B

DWDM 4ch
Single Fiber
Mux/Demux
+R/B Filter

Client’s
Switch / router
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4x100G Clients




BbICOKOCKOPOCTHbIe pelleHnA No 0AHOMY BOJIOKHY
£ PacketlLight
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Site A Site B
400G Wavelengths 400G Wavelengths
» Single Fiber Path Attenuation < 35dB ! Ly
TpaHcnonaep 1,6 T6 l
PL4000T PL4000T
Internal EDFA’s Internal EDFA’s
ﬁ v Booster + Booster + & P
et
= . PreAmp PreAmp e e e e O e
Ll DWDM 4ch B - O - — -
7 PL2000Tingle Fiber DWDM 4ch v
100G EtthIIVIEHTCKVIe Mux/Demux Single Fiber
«— MHTepdeiichl +R/B Filter Mux/Demux <
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5 +R/B Filter s
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Switch / router Switch / router
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* 10G/ 40G/ 100G Eth, 8G/ 16G/ 32G FC

KNINEHTCKUe nHTepdencol
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JTtobon nHTepdenc Ha Ntobon CKOPOCTU C BO3MOXKHOCTbIO
LINPPOBaHMS £ PacketlLight

N E T w o R K s

400G

PL-4000T: 1.6T TpaHcnoHaep/MykcnoHgep 4 x 400G

(ilSFP DD/4OG CFPiZ CiSFP DD/400G CFP|2 (ilSFP DD/400G CFP|Z {ISFP DD/400G CFP|2

OTKa3oycTonuymsoe
obopynoBaHue: 2 bl n 610K
He3aBUCUMbIX BEHTUISTOPOB

100G 100G PL-2000ADS: 200G myKcnoHaep ana ntoboro cepsuca
100G A S m—
ﬂ ‘:‘.‘m
Layer-l locooooooo.. ﬁi i T-*r e 7 -‘
wudpoBaHue
a8 QSFP+ 10G SFP+

® ® 8G/16G/32G

100G 40G Fiber Channel 11



3aWMTa AaHHbIX NTPUMEHEHMEM LLNPPOBAHUA
2 PacketLight
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3ajava:
* YBennyeHue 6e30NaCcHOCTU AaHHbIX OT aTak U BOPOBCTBA

PeweHune:

* Ecnu BrkAtounTb wndposaHue IP Sec Ha
HACSec apeHA40BaHHOM KaHane, TO MOXHO MoTepATb 40
@y, 60% nonocbl NpPonyCcKaHUA

* Ecnam ucnonb3osatb obopyaosaHue PacketLight,
obecneumBatoulee wWndpposaHue Ha Layer-1, To
HMKaKMX NoTepb He byaeT Ha ntobon ckopocTuU

Pe3ynbrar:
BrkntoueHmne wmndppoBaHuma Layer-1 Kak Ha 1t06OM KIMEHTCKOM, TaK U Ha IMHEMHOM TPaKTe

12



PacketLight pewenne no wmnoposaHuto Layer-1
2 PacketLight

=l N E T W O R K S

* [lporpamMmHoOe pelleHne aKTUBUPYEMOE NNLEH3N
* He TpebyeTca nnuUeH3nM nocsie nepsBoHavyaibHOM NOKYMKM

* He TpebyeTcsa AONOAHUTENBHOIO annNapaTHOro UAM NPOrpaMmmMHOro obecneyeHus

* Hactpausaetca ana scero uplink nnm otaenbHbIX KAMEHTCKUX NOPTOB

* [lpocTas ycTaHOBKa M HAacCTPOMKa

* [lONHbIN KOHTPO/Ib B PYKaX 3aKa3ymMKa

* ABTOMAaTUYECKoe OOHaPYXKEHUE U CUTHANN3ALMSA BTOPKEHUA B BOIOKHO

sl

* Ceptudukaumsa FIPS 140-2 “@~ PopmuposaHue

Alarm

- ot e e[

LLinpposaHmne cepsmcos

BeHaopo-HesaBucumblie Switch/Router BeHaopo-HesaBucumsblie Switch/Router
1/10/40/100Gb Eth, 4/8/10/16/32G FC 1/10/40Gb Eth, 4/8/10/16/32G FC 13



InppoBaHme Layer-1

A PacketLight

* CooTBeTcTBME CTaHAAPTamM WNPPOBAHUA :
* GCM-AES-256 (paclumMpeHHbIn cTaHaapT WndpoBaHua)
* Diffie-Hellman Key obmeH Kntoyamum
* FIPS 140-2 Security Level 2
* CNSA Top Secret Suite 2015

(3]

* MNMoapepxKa WndpoBaHNEM: o
* KoHPMaeHUManbHOCTH
* LlenocTtHOCTM AQHHBbIX

dopmunposBaHme
Alarm

-t w ] et e [
° M,ﬂ,EHTMd)M Ka L||MM @ LUVICI)pOBaHl/Ie cepBncoB @ LLIVId)pOBaHl/Ie cepBmncos
* [NloppepcnBaemble CEPBUCHI: @ @
° 1G/1OG/4OG Ethernet BeHaopo-Hesasucumblie Switch/Router BeHpaopo-He3sasucumsble Switch/Router

° 4G / 8G / 10G / 16G / 32G FC 1/10/40/100Gb Eth, 4/8/10/16/32G FC 1/10/40Gb Eth, 4/8/10/16/32G FC

14



ABTOMaTUYECKUIN aHaAM3 MapaMeTpa BOJIOKOH CUCTEMOM

OnTnyeckum Kpocc Kpocc
MHOTOBOJIOKOHHbI

Kabenb

Odunc 3aKa34vmKa

! e |
iFal;iﬁalilﬁa}—ﬂ
‘ . | |- "

Odunc 3aKka3umKa

15



PL-1000D: ABTOoMaTnyeckaa ANArHOCTUKA M MOHUTOPUHT

[narHoctmnyeckoe ycTponcTeo, ncnonbsytowee OTDR ana onpeaeneHna KayecTsa BOJIOKHA U pa3pesaga Takxke OSA
Ons cnekTpanbHoro 1 OSNR-aHau3a Z. Packetlight

N E T w o R K s

* OnTtnyecknit pepnektometp (OTDR) 1 onTnueckuii aHanmnsatop cnektpa (OSA), a TaKKe Kak
O4HO U Apyroe

*  OAHOBPEMEHHbIN MOHUTOPUHT A0 16 BonokoH (8 c nomouwbio OTDR 1 8 ¢ nomoubio OSA)
* YnpasnsaeTtca c nomoubto Beb-npunoxkenua Packetlight nnm PacketLight Lightwatch ™ NMS

* OCHOBHbIE XapaKTEPUCTUKN pedaeKToOMETpa: m
*  BknouaeT 1:8 onTuyeckmnit KommyTtaTop U pepaekTtomeTp
* 30dB 3atyxaHue R »
*  BcTpoeHHble 1610nm onTuyeckme MmyabTUNAEeKCcopbl BBOAA-BbIBOAA — N —
* [orpewHocTb n3mepeHuna 15m ¢ MEpTeor 30HOM 5m OT nepeaaTymnKa « N\

*  OCHOBHbI€ XapaKTePUCTUKM aHaIM3aTOpPa CNeKTpa:
*  BknaoyaeT 1:8 onTUYECKMII KOMMYTATOP M aHa/IN3aTop CNeKTpa
*  BcTpOeHHble pa3BeTBUTENU
* Toppep*kmBaeT NonHbIN C-ananasoH

* Nopaepxkmeaet 50 My, nam 100 My, ceTKU ITG S =
*  M3mepsieT MOLWHOCTb, YaCTOTYy U COOTHOLeHne curHan/wym (OSNR) onTnuuecknx KaHanoB B
BOJIOKHE OTDR and OS5A Solution
* J1BOMHOW pe3epBUpyemblii 610K NTUTaHNA NepeMeHHOro/NoCcToOAHHOro ToKa U 610K
BEHTUNATOPOB

16
* HwusKoe aHepronoTpebneHune



ObopyanoBaHune ana LUO/oB



TpaHcnoHaep 800G: ObnaacT NpUMEHEHUA
2 PacketLight

* [locTpoeHune NpoTAKEHHbIX ceTer A0 1500Km

* Co3paHune coegnHEHUN BbICOKOM EMKOCTM mexay LUOdamu;

* Co3paHue BblMUCAUTENBHDBIX 0O6N1aYHbIX ceTeN;
* [locTpoeHune TPaHCNOPTHOM CeTH;

* PeweHne Ha cBOen A/IMHE BOJIHbI B cyLLecTBytoulen cetn (alien
wavelength)

* 200G coegmnHeHna ana passBmUTUA CyLeCcTBYOWEN MHPPACTPYKTYPbI
OTN/DWDWM;

* TMocnegHaa muna/arperaumsa CPE ona 100G ynpaBasiemMblX CEPBUCOB;

* (ObecnevyeHune 3aWULLLEHHOM CBA3M NYTEM WKMPPOBAHMA Ha YpoBHe Layer-1
ana 100G cepsucos.

18



PL-2000T: 800G TpaHcnoHAaep
LiInpposaa ontuyeckaa TpaHcnopTHas naatpopma 800G

.J-_ -_@DH
e e

A PacketLight
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—_—
800000
PL- 20001'. o0 00e O‘..Q.0.0.0.......0...0...................0..

Nogkntovaemoble undpoBble KOrepeHTHbie onTuyeckne moaynm 200G

PeXXnumbl paboTbl:
* 100G DP-QPSK gna panbHemaructpanbHOM CBA3U
* 200G 8/16 QAM ana 6anKHen N 30HOBON CBA3M

900Xy

NoppeprkuBaembie KaneHTCcKne nHtepdencol: 100G LAN, OTU4

100G/OTU4

CraHOapTHble nogkntovyaemble moaynm MSA:

* T[lepectpanBaembin DWDM moaynb CFP2 DCO ana nmHenHoro nHtepdenca
100G/200G PL-2000T Transponder Diagram

*  Moaynb QSFP28 SR4/LR4/ER4/CWDM4 ana 100G KAMeHTCKoro nHTepdeiica

OnumoHanbHo nHTerpmpyembie MUX/DEMUX, ontuyeckme ycunutenun EDFA
N ONTUYECKMI KOMMYTATOP

LUndppoBaHue Layer-1 ana Kaxkaoro cepsumca
MOHUTOPUHT NPOU3BOAUTENBHOCTM ANA BCEX MHTepdecoB

[lBoliHOM pe3epBUpyembit 610K NUTAHMUA NepemMeHHOro/nocTosIHHOro ToKa
n BNOK BEHTMNATOPOB 19



[Toumepsbl peweHnn Ha PL-2000T

£ PacketLight

Site A Site B

PL2000T 1RU 800G (4x200G DWDM T Aimed for Ti ing up to 8x 100GE / OTU4 Client Services PL2000T 1RU 800G (4x200G DWDM T
Over 4x200G DWDM Coherent OTN Wavelengths.

Aimed for Ty ing up to 8x 100GE / OTUA4 Client Services
Over 4x200G DWDM Coherent OTN Wavelengths.

DWDM Infrastructure, Including 4ch DWDM Mux/Demux, PreAmp EDFA and Optical Switch Providing 1+1 APS Protection

DWDM Infrastructure, Including 4ch DWDM Mux/Demux, PreAmp EDFA and Optical Switch Providing 1+1 APS Protection
(Switching Time between Fibre Paths < 50ms), is Internally Embedded in PL2000T 1RU.

(Switching Time between Fibre Paths < 50ms), is Internally Embedded in PL2000T 1RU.

At Day 1: 4x100G OTU4 SR4 Client Services.

At Day 1: 4x100G OTU4 SR4 Client Services.
1+1 Facility Protection.

1+1 Facility Protection.

Up to 4x200G Wavelengths Up to 4x200G Wavelengths
>
- Main Fibre Path <15dB
> >
». < L
L <
>
> >
— Protection Fibre Path <15dB 1| l ] =
= &
°-° PL2000T
PL2000T Internal 4ch DWDM Mux/ Internal 4ch DWDM Mux/
Demux, EDFA and OPS in Demux, EDFA and OPS in
< PL2000T 1U PL2000T 1U
<
Up to 8 x 100G (QSFP28 SR4/LR4/ER4 Interface)
Up to 8 x 100G SR4/LR4/ER4 Client’s
_Client’s Switch / router
Switch / router
Site 1 - Bangkok Site 2 Site 3 Site 4 Site 5 Site 6 - Maisot
PL2000T 1RU 800G (4x200G DWDM m Aimed for T ing up to 8x 100GE / OTU4 LA Site, with: LA Site, with: ILA Site, with: LA Site, with: PL2000T 1RU 800G (4x200G DWDM Wavelengths) Transponders, Aimed for Transferring up to 8x 100GE / OTU4
Client Services Over 4x200G DWDM Coherent OTN Wavelengths. PL1000IL 1U PL100OIL 1U PL1000IL 1U PL1000IL 1U Client Services Over 4x200G DWDM Coherent OTN Wavelengths.
PL1000IL 1U Amplification Device with Internal 2 EDFAs (PreAmp and Booster). Amplification Amplification Amplification Amplification PL1000IL 1U Amplification Device with Internal 2 EDFAs (PreAmp and Booster).
PL300 1.5U Passive 96ch DWDM Mux/Demux. Device, with Device, with Device, with Device, with PL300 1.5U Passive 96ch DWDM Mux/Demux.
. Internal 4 EDFAs Internal 4 EDFAs Internal 4 EDFAs Internal 4 EDFAs .
At Day 1: 2x100GE Bangkok - Maisot. (2 PreAmps, 2 (2 PreAmps, 2 (2 PreAmps, 2 (2 PreAmps, 2 At Day 1: 2x100GE Bangkok - Maisot.
Solution is Ready to Expand with Additional 200G DWDM Wavelengths (Up to 96x200G). Boosters). Boosters). Boosters). Boosters). Solution is Ready to Expand with Additional 200G DWDM Wavelengths (Up to 96x200G).
Up to 4x2006 Per 1U Device _ - Up to 4x200G Per 1U Device
> >—> >—> >—> >—> {>—> 3
- D D D D ol
Ll <
> 100 km, 28 dB 100 km, 28 dB 100 km, 28 dB 100 km, 28 dB 100 km, 28 dB <
— < << << <<
. PL300 96ch DWDM PL300 96ch DWDM = '
PL2000T Mux/Demux and Mux/Domun and PL2000T
PL1000IL Amplificati
mpiification PL1000IL Amplification
< 1U Device. 1U Device. >
< . >
Up to 8x100G Per 1U Device Up to 8x100G Per 1U Device
Client’s Client’s
Switch / router Switch / router




TpaHcnoHaep 1.6T: ObnacTy NPUMEHEHMUS
2 PacketLight

Co3naHue coeanHeEHUN BbICOKOM EMKOCTM mexay LUOdamu;
Co3paHune BblYMCAUTENBHbBIX 006/1a4HbIX CEeTEN;

[MocTpoeHue TPaHCMOPTHOM CeTH;

ObecneyeHune 3aWUNLLEHHOW CBA3M NYTEM WNPPOBAHNA Ha YypoBHe Layer-1;

400G coeagnHeEHUNA ANAa Pa3BUTUA CyLeCcTBYOWEeN NHPPACTPYKTYPbI
OTN/DWDWM;

[1ns pa3BuUTUA, rAe 3aN0/IHEHbI CTOMKKN U eCTb OTAe/IbHble mecTa B 1U;

Camoe KomnaKTHoe peweHne emKocth 1.6T B Kopnyce 1U ¢ cambim
HU3KUM 3HepronoTpebieHnem 1 3a4epPKKoW.

21 21



OnTtuyeckmne moaynm CFP2/ QSFP DD, QSFP28

2 PacketLight

=l N E T W O R K S

KorepeHTHbIn CFP2 KorepeHTHbIn QSFP DD

QSFP28

22



ApxutekTtypa PL-4000T

2 PacketLight

*  Camana HM3KaAa ctommocTtb 100G KAneHTCKoro cepBuca Ha yctpomcrso " """ ° " " °
* Camoe KomnakTHoe peweHne emkoctn 1.6T B kopnyce 1U c cambim
HM3KMM 3HepronoTpebaeHnem mn 3aepHKom
* bbICTpOe 1 Nérkoe paclinpeHmne ¢ NOMOLLbIO CTaHAAPTHbLIX NOAK/IHOYaeMbIX
moaynen MSA
MUX/DEMUX UPLINK 1-UPLINK 4 MNG1— MNG2 SEP
MPO Port 400G CFP2-DCO Ports 100/1000M Base-X
COM1 -COM?2 Management Ports
LC Connectors
@ 2888383 2§g§g§g§gggjg§g§g§g§g§212‘§gj2§g§g§g§g§g§g§g§g§2§ 2§g§g§g§g§g§g§g§2§g§g§g§g§g§g d refemtion

-------------------- = I

Rl = e S o o o = e = =l o, T o9

o e o =) € e e e, Sl “I‘ =

ETH1-ETH2
I 100/1000M Base-T
RJ-45 LINK 1-LINK 16 LAN Ports
Control Port 100G QSFP28
Service Ports
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PL-4000T: 1.6T TpaHCI'IOH,EI,ep/l\/lyKCI‘IOH,LI,ep 4 x 400G
A PacketLight

N E T w o R K s

4 x 400G moaynu TpaHcnoHaepoB/ MyKCNOHAEPOB

Pexxum paboTtbl ana Kaxkagoro 400G moayns:
* 4 x 100G myKcnoHaep
* 1x400G TpaHcnoHaep

KnneHtckmne ontuyeckmne moaynm Ha Kaxable 400G: 4 x 100GbE QSFP28, 400GbE QSFPDD
Moaynun Uplink: 400G CFP2-DCO nnun 400G QSFPDD-DCO
KnneHnTtckune nutepdenicol: 100GbE, OTU4, 400GbE

BctpoeHHaa GCC nnm OSC nogaeprkka yaaneHHoro ynpassaeHuAa

o™N||

200V XY

=
>
\

LLindpposanHume Layer-1 ana Kaxkaoro cepsuca nam Uplink (onymoHanbHO)

00GbE /400GbE/OTU4

MOHUTOPMHI NPOM3BOAUTENIBHOCTU ANA BCeX MHTepdencos
[1BoiHOM pe3epBupyemblii 610K NUTaHUA NepemMeHHOro/MocToAHHOro ToKa U 610K BeHTM‘I-'IﬂTOpOB

OnuMoHaNbHO BCTpamMBaemMble MOAYNMN:
* [Baycmnntena EDFA
*  4x KaHanbHbI MynbTunnekcop/demynstnunnexkcop (Mux/Demux)

*  OnTnyeckum nepexksyaTenb
24



[Tpumep peweHmna 1600G Ha PL-4000T

£ PacketLight

LlOA Nel L0 Ne2
4x400G Wavelengths » 4x400G Wavelengths
o0 % Booster PreAmp :9::: -+
S 134,7 km, <35db = | 1<
= g | -
X g | Tpancnongep 1600G
g 3 - L
3 PreAmp Booster § .........
c
sy S| e ) e —
>
>
[ ] 8 x 100GE (QsFP28 SR4/LR4)
Switch / router «— Switch / router,|
«— >
I .
< —
5
}{ — >
v <
— >
— [ 8x 100GE (QSFP28 SR4/LR4/ER4)
8 x 100GE (QSFP28 SR4/LR4) Switch / router
Switch / router
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PL-2000M: 200G myKkcnoHaep Ha 0AHOM AJINHE BOJIHbI

MyKcnoHaep/TpaHCnoHAep C BbICOKOM TPAHCMOPTHOM éMmKocTbio 200G Ha 0AHOM A/IMHE BO/HbI A
Packetlight

OTN myKkcnoHgep HOBOro NoKoaeHua emrkocTbto 200G

MOKMe KOHPUrypaLunm Ans pasnmyHbIX NPOTOKON0B U CKOPOCTEN

MoapepXnBaemble KIMEHTCKME MPOTOKObI:
* 10/40/100Gb Ethernet, 8/16/32G FC, OTU2/0TU2e/0TU4, STM-64/0C-192

OTU3/0TU4 m
200G coherent
short haul

or Metro

BapunaHT paboTbl KorepeHTHoro Uplink CFP2: 100G LAN
* 200G (16QAM ) - ~600 km 10G/40G LAN
- 100G (QPSK) - ~4000 km STM64/0C192

OTU2/2e
LLindposaHume Layer-1 ana Kaxkaoro nogKAUYaEeMOro CEPBUCA N sei66/326 F

uenmkom Uplink, ceptudmnkaumsa FIPS 140-2 (onumoHanbHoO)

200G Muxponder/Transpander

NHTerpnpoBaHHbIe ONTUYECKME YCUTUTENN N ONTUYECKMIN KOMMYTATOP
(onunoHanbHO)

MOHUTOPUHT NPOU3BOAUTENBHOCTM BCEX MHTEPPENCOB
[lBoHOM pe3epBupyemMblit 610K NUTAHUA NepemMeHHOro/noCcToAHHOIo TOKa

n 610K BEHTUNTATOPOB 26



PL-4000M: Arperauunsa cepsucon B 400G uplink

HacTtpanBaembin BbICOKOCKOPOCTHOM MyKcnoHaep émkoctn 600G

MoaaepskmuBaemble KIMeHTCKue npotokosnbl: 10/25/100GbE, 16G/32G

FC, OTUZ/ZG, oTuU4 100GbE —\ OTN ﬂ

CTtaHaapTHble BCTaBaAaemble ontuyeckne MSA moaynu: 25GbE ~— 400G Coherent
* Uplink: ABoitHon 400G CFP2-DCO wan QSFP-DD 10GbE Eﬂp&jsng ] g
* KnueHTckue: 4 x QSFP28 100GbE v 24 x SFP+/28 ans apyrux oTU4 — 33 LN

MHTEpdencos 0TU2/2e _/—
16/32G FC
[1Ba nHTEerpnpoBaHHbIX onTuyeckmnx ycunutena EDFA n ontuyeckmm KommyTtatop OSW
(onumoHanbHO)
YnanéHHoe ynpasaeHune Yyepes BHyTPeHHUM KaHan GCC nam sHewHUn KaHana OSC
LUndposBaHue Layer-1 ans KaxKaoro nogkato4aemoro cepsmca nnm uenmkom Uplink
MOHUTOPUHT NPON3BOANTENBHOCTU BCEX MHTEPENCOB

[1BOIAHOM pe3epBupyembln 610K NUTAHMUSA NepeMeHHOro/nocTossHHOro ToKa U 610K
BEHTUNATOPOB

MNopaeprka cuctemom NMS LightWatch gns ckBo3HOro npoBuKeHMHra cepBuCoB 2/



[TpoayKTOBOE NOPTPOSNO

TpaHcnoHAaepbl

PL-4000T 400G Transponders

PL-1000TN: 6 x (8G FC/10G Eth) OTN Services

T I

PL-1000TE: 8 x (1G-10G Eth/16G FC) services

MyKcnoHaepbl
PL-4000M 400G Muxponder

n— Do L. ..'_t' "- Sy |
- et o W]

UHPpacTpyKTypa
PL-1000D: Diagnostics

e il
e |
e L Y) s - - -

PL 1000R' Raman Amplifier

PL-300: Passive Solutions

10Gb Eth
40Gb Eth
100Gb Eth

8G FC
16G FC
32G FC
oTu2/3/4

10Gb Eth ——
40Gb Eth ——

100Gb Eth ——— B
sGFC  —— g A 100G/200G
16GFC  —— 3 n 400G

32G FC _—
oTu2/3/4 ——

[TocTpoeHmne MHPPACTPYKTYPb
ceTu Ntoboro TMUNa, BKAOYanA
ONTUYECKYIO KOMMYTaLMIO
ROADM
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Anekcen Muxaiinos

Mob6: +7-903-6239131

AVpeKTop No npoaarkam
PacketLight Poccua (RAD Group)
https://www.packetlight-russia.ru

£ Packetlight

www.packetlight.com


https://www.packetlight-russia.ru/

[Toyemy Hac BbIOMPAtOT

* CobcTBeHHas pa3paboTka 1 Npoun3BoACTBO (He NpuBaAsaHbl K KuTato)

£ PacketLight

o

*  BblcOKan HaAEKHOCTb YCTPOMCTB — paboTatolme npoekTbl No 10 eT 40 MOPaNbHOro ycTapeBaHUs
obopyaoBaHusA

* Toanep»KKa Ha PYCCKOM si3blKe C pa3HbiMM BapMaHTamu SLA

* Cobupaemblit cocTaB moayner B 04HOM Kopnyce BKAoYaa 40N KOMMNOHEHTbI (ycuauTtenu, npeaycunuTenu,
onTuyeckme canum, Mux/Demux) No3Tomy Halwm ycTpoicTea pasmepom 1U (cbopka noa 3akasumKa)

*  BbICTpas U NErkas peMOHTOMNPUIOAHOCTb — KIMEHTCKME U MarMcTpasibHble Moay/n BbiCTpo3ameHAeMble
* Becb cnekTp ycTpoicTts: ROADM, myKcrnoHAepbl, TPAHCNOHAEPbI, YCUAUTENN, KOMMYTATOPbl, MY/1bTUMNIEKCOPbI

* [logkntovyaem HAaNPAMYIO KNIMEHTCKMe NopThbl:
* 100M/ 1G/ 10G/ 40G/ 100G/ 400G Ethernet;
* 4/8/ 16/ 32G Fiber Channel;
* SDHSTM 1/ 4/ 16/ 64.

*  PeweHuns Kak Ans opraHmn3aumnm KaHanos Ha Hebonblime pacctoaHuA (short haul, metro) Tak n Ha ganbHKe
(long/ultralong haul) go 4000km

* OnTtnyeckoe wudposaHue Layer-1 (nmMueH3unsa) 6es 3aaepek U YMeHbLIEeHNs NoJochl

*  ~50 Mmc nepeKkioYeHne Ha pe3epBHbIN KaHal. Mbl HE POHSIEeM KIMEHTCKME NOpPTbI

*  Pe3epBupoBaHua nnHerHoro Uplink 6e3 aybanposaHua obopynoBaHums

* becnnaTHbIK NonHoueHHbIN WEB aniemeHT-meHeaKep AN MOHUTOPUHTA, YNPaBAeHUA U KOHPUTrypaumm

*  Bnoku nuTaHua n BeHTUAATopbI hot swapable
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[1na yero Hy»Hbl peweHna PacketLight
2 PacketLight

* CoegnHeHune LOJoB Ana CUHXPOHU3AUUU AAHHbIX
* Co3zpgaHue marnctpanbHOM MHPPACTPYKTYPbI CETH

* ObecneyeHune 3aWMTbl AAHHbIX NYTEM WNDPOBAHMUSA

* YBenunyeHune obbeéma nepenaym gaHHbix o 20 T6/c Ha napy BONOKOH cO
cKopocTbio nepegayn 100G/200G/400G Ha KaHan

* ObecneyeHne oNTMMKM3aLMN NOTOKOB AaHHbIX, COOpP M Nepeaaya AaHHble
pa3Hbix TUNoB - Ethernet, Fiber Channel, SDH, OTN B ogHOM ycTponcTBe

* Co3pgaHue pe3epBHbIX coeanHEHUNA ANA yaydlweHUA AOCTYNMHOCTU U
OTKa3OYCTOIZ‘-IlABOCTVI CBA3N

* MopgepHun3auma CyLecTByOLWEN ceTeBOM MHPPACTPYKTYPbl KOMNAHUMN

* lepepaya noboro Tpadumka c 3aaepKkomn ~50 MKc
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