A Packetlight
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DWDM/OTN pelweHus ans LLOJos

OnTuyeckoe YNAOTHEHUE JIMHUIN CBA3U
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O KomnaHuun PacketLight
2 PacketLight

=l N E T W O R K S

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



ObopyanoBaHune ana LUO/oB



[TpoayKTOBOE NOPTPONO

TpaHcnoHAaepbl

PL-4000G 4.8T Transponder
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PL-1000TN: 6 x (8G FC/10G Eth) OTN Services
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MyKcnoHaepbl

PL-4000M 400G Muxponder

PL-2000M: 200G Muxponder/Transponder
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PL-2000: 20G ADM

UHPpacTpyKTypa
PL-1000D: Diagnostics

PL-1000RO: WSS ROADM
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10Gb Eth
40Gb Eth
100Gb Eth
8G FC
16G FC
32G FC
0oTu2/3/4

10Gb Eth ———
40Gb Eth ———

1006Gb Eth -5

=
seFc  ——|g A 100G/200G
R 1 400G
326G FC -

oTu2/3/4 —

[TocTpoeHmne MHPPACTPYKTYPb
ceTu Ntoboro TMUNa, BKAOYanA
ONTUYECKYIO KOMMYTaLMIO
ROADM




Mcnonbsyemble moaynun: CFP2, QSFPDD-ZR, QSFP28

£ PacketlLight
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KorepeHTHbln QSFP-DD-ZR

KorepeHTHbIn CFP2




TpaHCI'IOH,LI,ep 4.8T: Obnactm npuMmeHeHus

SR ..zmw"auwww' A PacketLight
------------m_-

Co3naHue coeanHEeHUM BbICOKOM EMKOCTM mexay UOdamu;

Co3gaHune BblMUCAUTENBbHDBIX 0061a4YHbIX CETEN;
400G coeamHeHMNA ANA pa3BUTUA CYLLECTBYOLLEN MHDPACTPYKTYPbI;
PeweHuna c pe3epBMpoOBaHNEM NO BONIOKHY;

MHOecTBO KAMeHTCKux noptos: 12 x 400GbE/ 48 x 100GbE;

[nAa pa3suTtua, rae 3anosiHeHbl CTOMKU U eCTb OTAEeNIbHble mecTa B 1U;
[na y3noB obmeHa TpaPUKoMm;

Camoe KomnaKTHoe pelleHne emKkoctn 4.8T B mupe B Kopnyce 1U c cambim
HM3KUM 3HepronoTpebneHnem u 3a4eprKKon.



PL-4000G: TpaHcnoHaep emKkocTbto 4.8T

* bBbicTpoe un nérkoe pacwmpeHme 6e3 NMUEH3NN C NOMOLLbIO
CTaHAapPTHbIX NoaKntoYaembix moaynen QSFP-DD-ZR 400G

A PacketLight

2 x OSC
OMNUMOHANLHO
2 x EDFA

12 X 4OOG QSFP DD DCO

R e e e -

12 x 400GbE QSFP-DD / 48 x 100GbE QSFP-DD 2 x RJ45 |

2 x RJ45 |




BHYTpeHHAA apxuTekTypa PL-4000G n nogkntoveHne K INHNK
£ PacketLight
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[JononHUTebHble KOMMOHEHTbLI, KOTOpblE
MOXHO pa3mecTuTb B Kopnyce PL-4000G
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OnTuKa naun
Alien Lambda

OnTuKa nnu
Alien Lambda




Co3aaHue coeanHEeHMM BbICOKON EMKOCTU mexay LOdamu;
Co3pgaHune BblMUCANTENBbHDBIX 06N1a4HbIX CETEN;

[locTpoeHmne TPAHCNOPTHOW CEeTH;

ObecneyeHue 3aWULLEHHOW CBA3M NYTEM WNPPOBAHMNA Ha ypoBHe Layer-1;
400G coegmnHeHna ana pa3BuTuA cylectsyowen nHopactpyktypbl OTN/DWDM;
[na pa3suTtua, rae 3anosiHeHbl CTOMKM U eCTb OTAe/IbHble mecTa B 1U;

Camoe KomnakTHoe pelleHne emkocth 1.6T Ha nopTax CFP2 B Kopnyce 1U c
CaMbIM HU3KUM 3HepronoTpebaeHneM U 3a4ePKKON.
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PL-4000T: TpaHcnoHaep emkocTbto 1.6T
2 PacketLight

* Camoe KomnaKkTHoe peweHne emkoctn 1.6T B Kopnyce 1U gna = e o n ks
C/IOXKHbIX IMHUN C BO3MOKHOCTb paboTbl MO OAHOMY BOJIOKHY

* bbICcTpoe 1 nérkoe pacwmpeHune 6e3 nnUeH3nim ¢ NOMOLLbLO
cTaHAapTHbIX moaynen CFP2 400G nan QSFP-DD-ZR 400G

MUX/DEMUX UPLINK 1-UPLINK 4 MNG1— MNG2 SFP
MPO Port 400G CFP2-DCO Ports 100/1000M Base-X

COM1-COM2 I Management Ports

LC Connectors
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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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BHYTpeHHAA apxuTeKTypa PL-4000T v nogkntoveHmne K TMHNUN
2 PacketLight
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1x 100G ~— |
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PL- 4000T 1.6T TpaHCHOH,ﬂ,ep/MyKCHOH,ﬂ,ep 4 x 400G
R : A PacketlLight
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* 4 x400G TpaHCNOHAEPHO-MYKCNOHAEPHbIE MOAY/U

*  Pexum pabotbl ana kaxgoro 400G moayns:
* 4 x 100G myKcnoHaep
* 1x400G TpaHcnoHaep

*  KnueHTCKMe ontuyeckme moaynm Ha Kaxable 400G: 4 x 100GbE QSFP28, 400GbE QSFPDD
*  Moaynu Uplink: 400G CFP2-DCO wnan 400G QSFPDD-DCO

o R K s

*  KnuneHtckme nHtepdencol: 100GbE, OTU4, 400GbE

oTN|| (3

* BctpoeHHaa GCC nnun OSC nogaepKKa yaasIEHHOro ynpasneHuma

* LWndposaHue Layer-1 ans Kaxaoro cepsuca nam Uplink (onunoHanbHO)

00GbE /400GbE/OTU4

*  MOHUTOPUHT NPOUN3BOAUTENBHOCTU ANA BCeX MHTepdencos
* [1BOMHOM pe3epBupyemblt 610K NUTaHMA NepemMeHHOro/NMocTOAHHOrO TOKa U 610K BEHTUNATOPOB

*  OnuuoHanNbHO BCTpamMBaemble MOAYN:
* [Ba ycunutena EDFA
* 4x KaHanbHbIM Mynbtunnekcop/Ademynstnnnekcop (Mux/Demux)
*  OnTM4eckMn nepekntovaTeb

XK

200V X¥

/ 1l
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[Tpumep peweHmna 1600G Ha PL-4000T

£ PacketLight

LOA4 Nel oA Ne2
4x400G Wavelengths » 4x400G Wavelengths
00 ) Booster PreAmp g:: -+
S 134,7 km, <35db = | 1
g g |1 .
< .
| Tpaucnondep 1600G | ? § | | TpaHcnongep 1600G -
A peees 3 PreAmp Booster | £ . = o=
_ - = ¥ oow c
g . ot
l __T. = = |
= =
— >
— >
>
< >
< >
< >
g x 100GE (QSFP28 SR4/LR4) [I] 8 x 100GE (QsFP28 sR4/LR4)
Switch / router «— Switch / router,|
«— 5
>
< —
5
E { D .
v <
— >
— [ 8x 100GE (QSFP28 SR4/LR4/ER4)
8 x 100GE (QSFP28 SR4/LR4) @I
Switch / router
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|\/|yl-(CI'IOH,£I,ep PL-4000M: O6ﬂaCTI/l NMPUMEHEHUA

A PacketLight

* KomnneKcHoe coeamHeHune mexay LOLamu,
* Pa3Hoobpa3une Bbibopa B bonbOM Kon-Be nopToB Ethernet n FibreChannel,
* Pe3epBupoBaHue 1 +1;

*  3aWMWEHHanA cBA3b C WndppoBaHuem Layer-1 AES-256;

* Dual fiber u Single fiber peweHuns Ha ckopocTn 400G

* [1nAa pa3BuTuKA, rae 3anonHeHbl CTOMKU U eCTb oTAeNbHble mecTa B 1U;

*  CFP2-DCO nnn QSFP-DD-ZR, BcTpoeHHble Booster, Preamp, Mux, Optical
switch.

15 15



PL-4000M: MykcnoHaep ¢ 400G uplinks
2 Packetlight

e 28 cepBucHbIX noptos 10/25/100GbE n 16G/32G FC =

*  bBbicTpoe pacwmnpeHue bes3 nnueH3um

OnunoHanbHO
yCTaHaBAMBaEMbI

2 x EDFA, OSW
| 400G CFP2/ QSFPDD | | 2 x 0OSC |
‘ $0000000000000000000000000000000000. 000 0000000000000000000000000000000000000s000000sssssosstSSRRssOSO LSS :

24 SFP+
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2 Packetlight
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BHYTpeHHAA apxmuTekTypa PL-4000M

[ SFP+ ][ SFP+ ]<_>
[ SFP+ ][ SFP+ ]4_>
[ SFP+ ][ SFP+ ]4—»
[ SFP+ ][ SFP+ ]<—>
| seee || s Je—>
[ SFP+ ][ SFP+ ]4—»
[ SFP+ ][ SFP+ ]<—> 600G - . CFQZZF ,',’,fg’
(s J[seee OTN/FlexO { ]
SFP+ sfps |&———>  Framer
} SFP+ H SFP+ %4—’
[ SFP+ ][ SFP+ ]‘—’
[ SFP+ ][ SFP+ ]4_> . =I CFP2 DCO/ I
- QSFPDD
( QSFP28 | «——)
([ asrP28 | «—
( QsFP28 | «——]
([ asrr2s |
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PL- 4000I\/I Arperal_u/m CepBI/ICOB B 4OOG uplink
—y— — R S APacI{etl.lght
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* HacTtpanBaembl BbICOKOCKOPOCTHOM MYyKCcnoHAaep émkoctn 600G

* MNoppeprknsaemble KNMeHTCKMe NpoTokonbl: 10/25/100GbE, o —
16G/32G FC, OTU2/2e, OTU4 -
e 400G Coherent
* CTaHpgapTHble BCTaBaaemble ontudeckne MSA moaynu: 10GbE :X: Uplink g
+ Uplink: 1goiiHoit 400G CFP2-DCO nau QSFP-DD-ZR orus . e e
* KnueHtckme: 4 x QSFP28 100GbE un 24 x SFP+ i e
16/32G FC

e [1Ba MHTErpmpoBaHHbIX onTuyeckux ycunurtensa EDFA n ontuuecknin kommytatop OSW
(onumoHanbHO)

* YpnanéHHoe ynpasseHne yepes BHyTPeHHMM KaHan GCC nnm BHewHM KaHana OSC
* lWndpoBaHme Layer-1 ana Kaxaoro noakato4aemoro cepsuca nnm uenmkom Uplink
* MOHUTOPUHT NPOU3BOAUTENBHOCTM BCEX MHTEPPENCOB

* [1BOMHOW pe3epBupyemblit 610K NUTAHUA NepeMeHHOro/nocToAHHOro ToKa n 610K
BEHTUNATOPOB

* Mopaepxka cuctemonn NMS LightWatch ana ckBo3HOro npoBu»KeHMHra cepsmcoB i,



TpaHcnoHaep 800G: ObnaacT NpUMEHEHUA
A PacketLight

Hepoporoe coeamnHeHne mexay LUOLamu;
Bo3moKHOCTb nocTpoeHmna coeanHeHnn 4o 1500km;
Co3aaHune BblYMCANUTENbHBIX 061aYHbIX CETEN;
[locTpoeHue TPaHCMOPTHOW CeTH;

200G coeamHeHUa aAnda pa3sBuTmA cyllecTaytoLler nHppacTtpyKktypbl OTN/DWDM;
NocneaHaa muna/arperaumna CPE ona 100G ynpasisieMblX CEPBUCOB;

ObecnevyeHue 3aWMLWEHHOMN CBA3N NYTEM WNPPOBAHUA HA YypoBHe Layer-1.

19



BHYyTpeHHAA apxuTekTypa PL-2000T 1 nogkntoveHne K TMHUK
A PacketLight

i

PL-20001 .o.o.o.;.o.o.;.o.o.o.o.o.o'o.o._o.o.o.o.o.o'o. ooooooooooooooooo
B _- __ - D E H
o ey

* CepBucHble nopTbl: 8 x 100G (QSFP28)
* MaructpanbHble Uplinks: no 4 x 200G

1x 100G

QsFP28 .
CFP2 ]<—>
1x100G
QsFP28
1x 100G
QsFP28
CFP2 ]-—»
QSFP28 1x1008 —
Mux/
1x 1006 DeMux
QSFP28 r )
CFP2  f—
1x 100G \ J
QSFP28
1x100G
QSFP28 r
cFP2 (—>
1x100G \
QSFP28

20



PL-2000T: 800G TpaHcnoHAaep

LiInpposaa ontuyeckaa TpaHcnopTHas naatpopma 800G

A PacketLight
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Nogkntovaemoble undpoBble KOrepeHTHbie onTuyeckne moaynm 200G

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

NoppeprkuBaembie KaneHTCcKne nHtepdencol: 100G LAN, OTU4

100G/OTU4
900ZXV

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 21



[Toumepsbl peweHnn Ha PL-2000T

Site A

PL2000T 1RU 800G (4x200G DWDM T Aimed for Ti
Over 4x200G DWDM Coherent OTN Wavelengths.

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

up to 8x 100GE / OTU4 Client Services

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.

Site B

PL2000T 1RU 800G (4x200G DWDM T Aimed for Ti
Over 4x200G DWDM Coherent OTN Wavelengths.

up to 8x 100GE / OTU4 Client Services

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.

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

Up to 4x200G Wavelengths

£ PacketLight

Up to 4x200G Wavelengths -
> -
> -+
- Main Fibre Path <15dB <
> o -t
». ” L
o <] <
>
R Protection Fibre Path <15dB D— . l ]
@l ~. = |-
PL2000T Internal 4ch DWDM Mux/ Internal 4ch DWDM Mux/ pL2000T
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 P
_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 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
<
D D D D ol
100 km, 28 dB. 100 km, 28 dB 100 km, 28 dB. 100 km, 28 dB 100 km, 28 dB. <t
.
. PL300 96ch DWDM PL300 96ch DWDM sl '
PL2000T Mux/Demux and Mux/Domun and PL2000T
PL1000IL Amplificati
mpiification PL1000IL Amplification
< 1U Device. 1U Device. >
< . >

Up to 8x100G Per 1U Device
Client’s
Switch / router

Up to 8x100G Per 1U Device
Client’s

Switch / router




PL-2000M: MykcnoHaep ¢ 200G uplink

MyKcnoHaep/TpaHcnoHAep ¢ TpaHcnopTHOM émKocTbio 200G Ha 04HOW A/IMHE BOJIHb

A PacketLight

PL-2000M

DWDM/OTN myKcnoHaep émkocTtbio 200G
MBKMe KOHPUrypaLum ANs pa3anyHbIX MPOTOKO0B U CKOPOCTEN

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

0OTU3/0TU4

BapunaHT paboTtbl KorepeHTHoro Uplink CFP2: — 200G coherent

short haul

o] @

* 200G (16QAM ) - ~600 km 10G/40G LAN or Metro
* 100G (QPSK) - ~4000 km STM64/0C192
0TU2/2e @
LL'Md)pOBaHI/Ie Layer-l ANA KaXKA0ro nogKaAn4aemoro cepBmCa UMK zer166/326 Fc :
Ll'enMKOM Upllnk 200G Muxponder/Transponder
MHTerpMpOBaHHble onTnvyeckmne ycuamtean u ONTUYECKUN KOMMYTATOpP
(onunoHanbHO)

MOHUTOPUHT NPOU3BOAUTENBHOCTM BCEX MHTEPPENCOB

[1BOViHOI pe3epBupyemblii 610K NUTAHMA NepeMeHHOro/nocToAHHOIO TOKa

n 610K BEHTUNTATOPOB 53




PL-2000M: normyeckasa cxema
2 PacketLight

[mbkoe covetanme 20 x 10G, 2 x 100G, 4 x 40G n 4 x 10G cepsucos

—

[ CFP2 } LOAMAPSK_, > —
2000
Framer skp+ || sFp+

4x10G
1x40G

1x1006 [ QSFP28/

“(_QsFp+
QSFP28/
*(__QSFP+

SFP+ || SFP+

A

ii

1x40G
1x 100G

A
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Pewenna ana UO/os



[ToMmepbl peanm3laumm

[lpocTtoe nnHenHoe coeanHeHne LOL0B 4 packertigne

Site A

PL1000TE 8 Multirate Transponders for up to 8 Multiprotocol Services (up to 16G per
transponder), With Optional Layer-1 Encryption (License based),
DWDM Amplified Infrastructure.

At Day 1: up to 8 Client Services per Link.

Site B

PL1000TE 8 Multirate Transponders for up to 8 Multiprotocol Services (up to 16G per
transponder), With Optional Layer-1 Encryption (License based),
DWDM Amplified Infrastructure.

At Day 1: up to 8 Client Services per Link.

\A4

gy ==
Ed B w [ — | o-o

o=

Up to
8xMultirate
Services

17dB

P

\AAAZ
INama

DWDM
TA 4

C K
!. e W w [ — | O-o

PL1000TE

Up to
8xMultirate
Services




[1pOCTOEe BbICOKOCKOPOCTHOEe coeamHeHne LUO/doB
A PacketLight

N E T w o R K s

* JlInHenHoe coeamHeHue 2 x UOos
* 10G/ 40G/ 100G Eth, 8G/ 16G/ 32G FC knneHTcKmne nHtepdenco
* 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

_g=

.

o]

s

6x10GE  4x16GFC

& &

|

<40km, 10dB

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

=
vaooorvl XXX X1 Ixxx
wm-EREEEEREE = @

ST

2x40GE
DWDM X3 6x10GE  4x16GFC

Mux/Demux ? ?




CoeaMHeEHME C pe3epBUPOBaAHMEM MO BOJOKHY

* JlnnenHoe coeanHeHune 2 x LOJoB ¢ 3aLMTON NO BOJTIOKHY
* 10G/ 40G/ 100G Eth, 8G/ 16G/ 32G FC kKnneHTcKkmne nHtepdenco
* BO3MOMKHOCTb BK/AOYEHMA WMDPOBAHUA ANA 3aLLUTbI AAaHHbIX

Site A \ Site B
Main 60km Internal 8ch DWDM Mux/
> g Demux in PLLOOOTN
> o
<
Standby 60km
Internal 8ch DWDM Mux/
Demux in PLIO0OOTN
Intfzgra.ted Optical Integrated Optical E
Switch in PL100TN Switch in PL10OTN
% Wz
// //
@) O |O (@) O |O
MR = - NANEEEEE T -
EeEnnnnnnn - 0 - o | B8 AEEEEnE o - o | =0 |
l ) l )
2 x 10GE 2 x 10GE
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Pewenwne c full redundancy pe3epsrpoBaHmem
£ PacketLight

PLISCOT 1RU £000 (42006 DWDM Wavw leogths) Tramsponders, Aimud fur Transfernng up to B 100GE £ OTUS Clunt Services
Over 4x200G DWDM Coherent OTN W, with & i dded EDFA's |Boosters PreAmp],
PL30O with £ch DWDM Muce/Dem wx

PL2COOT 1R 200G (4x200G DWDM Wavelergths) Transponders, Aimed for Transferning up to 8x 100GE f OTUS Chent Services
At Doy 1: Ax100GE 524 Cliant Services. Over 422006 DWDM Coherent OTN Wavelengths with mtemally embedded EDFA’S (Bocsters PreAmp),
Over 4x200G OWOM Tunabie Cahernnt Wavelnngth, PLIDO with 2o DWDM Mux /Demux

At Dwy 1; #x100GE $24 Cliant Services.
Quer 4x200G OWOM Tunaile Cahernnt Waveiength,

BROG Wavse ke ryritr A200G Wavaengihs

p—s .
e =Fi=,.];_ll T m;.

YYVYY
AAAA

120007
L0007

PL-300 with

ch DWOM PL-32C with

w/Demux 2ch DWDOM

X t Mus/Demus

Up to B x I00GE {OSFPZE SRA/LRE intertace}
Up to 8 x 100GE SR4/LRE =
wnc:::uur Switch / rowter
PL20Z0T IRY BIOG { oWEM " Asmad for g 95 to Ax 109GE / OTUA Client Sarvices
Gunr 632006 DWDM Cobernrt OTN Wayrlsngths with istaraslly 4 IDFA's PreAmp).
PLIOD with Ech OWDM Mus/Oxmus
AtDay 1: 2x100GE SR4 Client Services
Over 41200G DWDM Tunable Coherent Wavelength.
i igte 200G Wnwengs

YyyYyyy
AAAA

A 4

> — >
—< <“— . —

N PUoooY
mooor
PL30O with
- Sch DWDM PL300 with
b us/Demus £ch DWDM
* Nx 100G Et e
Up ta § x 100GE (28 SRA/LRA/ERA )
Up to 8 x 100GE SR4/LRE

Chant's Client’s 2 9

Switch | recter Switch / reuter




BbICOKOCKOPOCTHbIE pelleHnAa No 0AHOMY BOJIOKHY
£ PacketlLight

N E T w o R K s

Site A Site B
400G Wavelengths \\ / 400G Wavelengths
> Single Fiber Path Attenuation < 35dB
—>
‘ |< >
7
=~ / PL4000T PL400OT _
Internal EDFA’s Internal EDFA’s
ﬁ v e ‘ Booster + Booster + T
1 | PreAmp PreAmp M
o I gy | e N e | e N e | e N o
- C T T T T [ DWDM 4ch L = O - — -
- Single Fiber DWDM 4ch
Mux/Demux Single Fiber
b +R/B Filter Mux/Demux «—
— i —
+R/B Filter
— —
—
4x100G Clients 4x100G Clients
Client’s Client’s
Switch / router Switch / router
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BbICOKOCKOPOCTHbIe pelleHnA No 0AHOMY BOJIOKHY
£ PacketlLight

N E T w o R K s

Site A Site B
400G Wavelengths \\\ y 400G Wavelengths
» Single Fiber Path Attenuation < 35dB ! »{
TpaHcnonaep 1,6 T6 l L
o PLA00OT PLA000T -
Internal EDFA’s Internal EDFA’s b
ﬁ --v B:r:s;:lr; B:r:s;::; ﬁ )
- o I oy | e I | e I | e N |
Ll DWDM 4ch E_ == O - — -
7 PL2000Tingle Fiber DWDM 4ch v
100G EtthIIVIEHTCKVIe Mux/Demux Single Fiber
«— MHTepdeiichl +R/B Filter Mux/Demux <
«— i «—
5 +R/B Filter s
. @ wv
3x100G Clients 3 3x100G Clients | S
o G
(Y]
(Y]
S g
-
Client’s Client’s -
Switch / router Switch / router
PL-2008KDS _ PL-2008KDS =
==EEEEEEEEEss == =
‘ - | = 8 --Illllllll- =
PL2000ADS PL2000ADS
> >
2x40GE 2x40GE
> >

* 10G/ 40G/ 100G Eth, 8G/ 16G/ 32G FC

KNINEHTCKUe nHTepdencol
31



Icnonb3oBaHMe AOMNMNO/THNTE/IbHO MYKCNOHAEPAd
ANA paCllnpeHnA OXBaTa CepBNCOB é PacketLight

200G DCO 200GDCO  200GDCO 200G DCO PL-2000T

32



JTtobon nHTepdenc Ha Ntobon CKOPOCTU C BO3MOXKHOCTbIO
LINPPOBAHMS A PacketLight

=l N E T W O R K S

400G

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

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

e
10 AA A .4 L

(ilSFP DD/4P0G CFPiZ

= | = = T T T 1B OTKa3oycToluMBoe
obopynoBaHue: 2 bl n 610K
HEe3aBUCUMBbIX BEHTUNATOPOB

p : X a i o AN ) )

| 4 x QSFP28 | | 4 x QYFP28

| 4lx QSFP28 | 4 x QSFP28 |

Layer-1 L- cee
wudpoBaHue

8G/16G/32G
100G Fiber Channel 33



3aWMTa AaHHbIX NTPUMEHEHMEM LLNPPOBAHUA
2 PacketLight

=l N E T W O R K S

3ajava:
* YBennyeHue 6e30NaCcHOCTU AaHHbIX OT aTak U BOPOBCTBA

PeweHune:

—— ' * Ecnu BrkAtounTb wndposaHue IP Sec Ha
~ MG apeHA40BaHHOM KaHane, TO MOXHO MoTepATb 40
~on,, 60% nonocbl NPoOnycKaHUA

* 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

34



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

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 35



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

‘\

* [MopaeprKKa WndpoBaHNEM: g

CDOle/IpOBaHl/Ie
* KoHpuaeHUMaNbHOCTH Alarm f
* LlenocTtHOCTM AQHHBbIX L e e | |y o
o M,EI,EHTM(I)MKaLI,MM @ LUI/ICI)pOBaHl/Ie CcepBncoB @ LLll/ICprBaHl/Ie CepBnCoB
* [MogpepXmBaemble CepBUCHI: @ @
* 1G/10G/40G Ethernet

BeHaopo-Hesasucumblie Switch/Router BeHaopo-He3aBMcKMMble 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
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ABTOMATUYECKMI aHA/IN3 MAPAMETPOB BOJIOKOH CUCTEMOM
pedpnektometpum (OTDR) 1 aHaNM3aTOPOM CMeKTpa (QSA)ML@,,,
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PL-1000D: ABTOMaTn4yeckaa ANArHOCTUKA U 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
OA4HO U gpyroe ¢ NnogKkntoyeHnem K 32 BOJIOKHaAM

*  OpHoBpemeHHbIN MOHUTOPUHT OTDR 8 nnHuiA (16 BoIoKOH) 1 OSA 8 nnHUI (16 BONOKOH)
* YnpasnsaeTtca c nomoubto Beb-npunoxkenua Packetlight nnm PacketLight Lightwatch ™ NMS

* OCHOBHbIE XapaKTEPUCTUKN pedaeKToOMETpa: m

*  BknouaeT 1:8 onTuyeckmnit KommyTtaTop U pepaekTtomeTp

* 30dB 3atyxaHue [\ »

*  BcTpoeHHble 1610nm onTuyeckme MmyabTUNAEeKCcopbl BBOAA-BbIBOAA — T —

* [lorpewHOCTb M3MmepeHua 15m c MEpTBoM 30HOM 5m OT NnepegaTymKa ¢ /\
*  OCHOBHbI€ XapaKTePUCTUKM aHaIM3aTOpPa CNeKTpa: m

*  BknaoyaeT 1:8 onTUYECKMII KOMMYTATOP M aHa/IN3aTop CNeKTpa

* BcTpoeHHble pa3BeTBUTENN

* Toppep*kmBaeT NonHbIN C-ananasoH

* Nopaepxkmeaet 50 My, nam 100 My, ceTKU ITG —

*  M3mepsieT MOLWHOCTb, YaCTOTYy U COOTHOLeHne curHan/wym (OSNR) onTnuuecknx KaHanoB B

BOJ/IOKHE OTDR and OSA Solution
* J1BOMHOW pe3epBUpyemblii 610K NTUTaHNA NepeMeHHOro/NoCcToOAHHOro ToKa U 610K
BEHTUNATOPOB

38
* HwusKoe aHepronoTpebneHune



[TpenmyLulecTBa ncnosnb3soBaHma PL-1000D
2 PacketLight

=l N E T W O R K S

NHTerpnposaHHOe aKTUBHOE N NaccuBHoe ontundeckoe peweHne OTDR n OSA
ObecneuynBaeT NOCTOAHHbIN MOHUTOPUHT XapPaKTEPUCTMK BOIOKHA

He HapywaeT TpadUuK 1 yNpaBASETCA KaK 4acTb ONTUYECKOM TINHUM CBA3M

MorKkeT paboTaTb aBTOHOMHO NO TEMHOMY BOJIOKHY WU/IN CTOPOHHEN CETU
NHTerpupyetca ¢ gpyrumum peweHmnamm Packetlight
dopm-dpakTop - 1U Kopnyc

Hu3skoe sHepronoTpebneHme

[N KOHTPONIA N3MepPAEMbIX MAPaMETPOB MOXKET MCMO/Ib30BaTbCA KaK NOCTaB/ISEMbIN
c obopyaosaHnem WEB nHtepdeinc nnm LightWatch NMS, Tak n nepeaasatbces
MHOPMALMA BO BHELLHIOK 30HTUYHYIO CUCTEMY MOHUTOPUHIA N yNpaBaeHUa yepes
npeaoctasnaembin MIB dann
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BbicOKOe pa3pelleHne MU3MepPEHN pedaeKkTOMETPOM

A Packetlight P|-1000D

istem ”T

[oss Jose: [ s fosso Josme o
oo oo oo foro forors
0700700700700

e 00

£ |

=}
&

é Fault

ﬁ Configuration

Performance

[ o

S

4 Maintenance
2/ S

OTDR Port 1
Admin Status: Up
Operational Status: Up
Port Alias [5km |
Reflectance threshold dB
Splice loss threshold @ dB
End of fiber threshold dB
Fiber OR
Measuring time Seconds
Distance range Km
Pulse width 300 v| ns
Sampling Resolution m

Admin
Down

£ PacketLight
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N3amepeHune peprektomerpom (OTDR), cpaBHeHMe C
pePepeHCHbIMU M3MEPEHNAMMU A PacketLight

=l N E T W O R K S

& OTOR for PL-10000 (10.0.1.220)

| Data Graph| Port SetNgsll Device Settings I Fault History

| Show Diff | SaveAs ||MarkersMode | ZoomMode | PanMode || ZoomIn | ZoomOut | Restore View | Data source
0 Pont JOTDR 1
2 Port files
. Created Fibreld Mark
8 2021-03-04 15:18:20 fibre Q
8
L e | Save Selected File as reference |
) = | Request Port Data |
g ; i | Clear Port User Data ;I
é . | Export Selected File to csv |
<L
2
2
24
2
2
0
o 2,000 4,000 8000 £,000 10,000 12,000 14,000 18,000 18,000 20,000 22,000 24,000
[istanca [m] ‘
e OTOR Trace Current — OTOR Trace Raference | Reset Markers |
© No @ Distance @ Reflection @ Event Loss @ Total Loss 0 No @ Distance @ Reflection @ Event Loss @ Total Loss Event Type Ack
1 60531 -36.356 5762 1.01 * Nonreflective Fiber End



M3amepeHna onTu4ecknm aHanmsaTopom cnektpa (OSA)
£ PacketLight
4 ©SA for PL-1000D (10.0.1.240)

| Data Graph|| Port Settings|| Device Settings |

’ |osA s % |Request Pont Data Data Received on' 2021-03-03 18:27:25 {Export Curent Data to CSV
|Save As | ZoomMode | Pan Mode | (Zoomin|Zoom Out| |Restore View
5 ~ ]
g'?owefldﬂ'“l-”m ................................................................................
G : . ® ’ :
E : 1
8= | i R TN
g 25 ‘
.
-an0
-35 0 Qi 1 “‘ . 7' \Ad -5 =8 B Vit > — hobe! 7'7 : e
a5 0 | : : . C : ‘ : AN
1974 1916 1918 1820 1922 1824 1928 1828 1930 1932 1934 1936 1938 1840 1942 1044 1946 1948 10850 1852 1954 1958 1658 1960
Frequency [THz]
— HIRes @ IMU-100 Peak Power ITU-100 Powerofchanneis
Channel f(THz) Power (dBm) OSNR (dB) BW (GHz) Center Freq A Freq (GHz)
32 1932 44267178 378 27175903 19319937 062561035 l
33 1933 -2.689867 388 24.06311 193.29968 |0.32043457 i
35 1935 -8.006424 339 25.939941 193.4997 0.30517578
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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
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