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ApxuTteKtypa cetn GPON.
- Tononorus “Toyka mHorotouka” P2MP(point to multipoint)

- PacnpepgenutenbHas cetb goctyna PON, ocHoBaHHas Ha ApeBOBUOHOW BONTOKOHHOW KabernbHOoM
apXUTEKTYpPE C MACCUMBHbLIMU ONTUYECKMY PA3BETBUTENSIMU Ha y3nax

- NpeBoBugHas Tononornsa P2MP nossonsieT onTuMmM3npoBaTh pas3MeLLEHNE ONTUYECKNX pa3BeTBUTENEN
1CcxXoas U3 pearbHOro pacnonoxeHus aboHeHTOB, 3aTpaT Ha npoknagky OK n akcnnyatauunio kabensHowm
ceTun.
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Standard: [TU-T G984.1 — General Characteristics

- OcHoBHaga nges APXUTEKTYPbI PON - ncnonb3oBaHne BCero 0gHoOro npuemMmonepenarouero moaynsa B

OLT gnsa nepegayn nHdopmaumm MHoXecTBY aboHeHTckMx ycTponcts ONT 1 npvema nHgopmaumm ot
HUX

-YUncno aboHeHTCKMX y3M0OB, MOAKIIOYEHHBIX K OAHOMY nNpuemonepegatowemy mogynto OLT, MOXeT ObITb
HaCTOMbKO GONbLUMM, HACKOSBKO NMO3BONSAET OHOOKET MOLLHOCTM U MakCcMMaribHasi CKOpOCTb
npuemonepeaatowen annapatypsl. [Ana nepegayun notoka nHgopmaumm ot OLT k ONT — npsimoro
(HMCxopsLLero) NoToka, kKak NpaBuIio, UCnorb3yeTcsa AnrMHa BonHbl 1550 HM. HaobopoT, MOTOKM AaHHbIX
OT pa3HbiX aDOHEHTCKMX Y3M0B B LieHTparnbHbIN y3ern, COBMECTHO 06pasytowmne o6paTHbIA (BOCXOASALLNIA)
noTok, nepegatotcs Ha AnuHe BonHbl 1310 HM. B OLT n ONT BcTpoeHbl MynbTunnekcopsl WDM,
pasgensioLme ncxogdwme n Bxogdawme noToku
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*Optical Line Termination

N

*N° of ONTs/ONUs /Optical Port < 64

*Optical Port
Wavelength

Upstream BW (Rx)
Wavelength

Downstream BW (Tx) 2,5Gb/s

1490nm
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Standard: [TU-T 6984:? Physical Media Dependent (FMD)

OcHoBHble QYHKUUMK:

e [psamas KoppeKuma owmnbok (FEC);

KoadpduumeHT feneHnn 1:128)

YcoBepLlUeHCTBOBaHHbIV CTaHAAPT WwndpoBaHus (AES)

OuHamunueckoe PacnpeaeneHue nosocbl nponyckaHus (DBA).

CKopocCTb Nepegayn HUcxoaawero/socxoaaliero notokos - 2.488/1.244 réut/c

KoHourypauum L2: MpospayHo nepeaatb/[o6asutb/V3meHnTsb S-Ter, C- Ter

00 64 ONT Ha ogHy nnHMio PON; (annapaTHas YacTb 060pyA0BaHMA NoAAepKUBAET
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GPON ODN PON
» Passive Optical Network
» Optical Fiber ITU-
TG.652
OpticalSplitters
Optical Junctions
Optical Connectors

ODN - 310 onTMYecKasn pacnpeaenntTenbHaa CeTb.

ODN siBNSeTCcA y4aCTKOM CETM MeXA4y ONTUYECKUM NINHEHbIM TepmuHanom (OLT) n onTuyeckum
ceteBbim moaynem (ONU) u BrkatovaeT B ceba MarmcTpasibHbli, pacnpesenmtenbHbii n
abOHEHTCKMI y4acTKM Kabens, a TaKKe BCce HeobXoaAMMble cCOeaMHUTENN N NACCUBHbIE

YCTpOMCTBA
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Standard: ITU-T G984.2 Physical Media
Dependent (PMD)

OnTuyeckunii BIOOXKET - 3TO BENNYMHA 3aTyXaHud B JIMHUN, NPU KOTOpOVI curHan ewe aoctaTto4yHoO
MOLLHbIN, YTOObI NPUeMHUK MOAyInA MOr ero NpuHATb 6e3 owmnbok.

BrogxeT onTuyeckoro mMoAaynsa = MOWHOCTU nepegaTtyuka - HYyBCTBUTEJNIbHOCTb NpUeMHUKa.

O6Ge 3TV BENNYMHBI MOXHO fEerko HanTK B cneumdukaunsx Ha obopygoBaHme

Mpwn pacyetax onTnyeckoro 6romkera BOJIC He06X0aMMO yunTbIBaTh Creaytowme NCTOYHUKN 3aTyXaHus:

- 3aTyXaHue CUrHaszia B ontu4eCKoOM BOJIOKHe

Mpun pacnpocTpaHeHnn curHana B ONTUYECKOM BOJSIOKHE NPOUCXOAUT eCTeCTBEHHOE 3aTyXxaHue curHana. BennuvHa
3aTyXaHus B BOJIOKHE 3aBUCUT OT 60/IbLLIOro KonmyecTBa pakTopoB, OAHAKO MpW pacdeTax yuuTbiBaloT TOMbKO ABa

U3 HUX — ASIVMHY IMHUM U OSIMHY BOAMHbI curHana. CpegHune notepu Ans CMrHana B O4AHOMOAOBOM BOJSIOKHE COCTaBASOT
0,2 ab/xm anst anvHbl BonHbl 1550 HM, 1 0,35 ab/km ans 1310 HM



- TOukn coeguHeHus

KoHHekTopbl — 0T 0,3 ab.
Mecrta cBapok — ot 0.02 ab
MexaHu4yeckme coegnHutenn — ot 0,7 ab

- OnTueckue pasBeTBUTENMN

Mpw pacyeTe 3aTyXaHMSt Ha OMTUYECKMX Pa3BETBUTENAX HEOBXOAMMO OTTaNKMBATLCS OT CrieUMUKaLMM KOHKPETHOMO
pa3BeTBUTENS.

- 3anac MOLLLHOCTH

[nsa obecneyeHns HagexHon paboTbl ONTUYECKON CUCTEMbI HEOEXOAMMO YYUTHIBATb BO3MOXKHOCTb YBESIMUEHUS
OMTUYECKUX NMOTEPb NMPU U3MEHEHUM BHELLHUX (DAKTOPOB M YXYAWEHWUN XapaKTEPUCTUK KOMMOHeHTOB BOJIC,
CBSI3@aHHbIX C MX CTapeHueM. [nsl KOMNeHcaUMn AaHHbIX NOTEPb BHECUTE B pacyeThbl 3-6 «3anacHbix» Ab.



® juntas na rede N* junias rede
primaria distribuigdo cabo drop
3 1
o —]—o—l—:-‘—- _]:I—°-< F
T ; + [ RASER ot
i.l_uma l Spitter 1.8 Loa | Spiitier 1:4 i
PDO .
EDIFICIO
SRO
Max Loss per componentin 1310nm Optical Elements by path
wavelength (A) b P
Number of Connectors 11
Max Attenuation in OF 0,4|dB/km -
Termic Fusion attenuation 0,05|dB Number of field connectors 1
Mechanical Fusion attenuation 0,3|dB Number of Termal Fusion 10
Connector attenuation 0,3|dB N b f hanical fusi 0
Field Connector attenuation 0,35/dB umber of mechanical fusions
Splitter 1:2 or 2:2 attenuation 3,7|dB
Splitter 1:4 attenuation 7.4|dB
Splitter 1:8 attenuation 10,7|dB
DWDM 2:1 attenuation 0,8|dB Reach (m)
Total Attenuation in the Optical Path (Max) A= 1310nm Total Length
| 3070

Max. Attenuation | 2798|de
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Tunbl oNUWN KNNEHTCKOTO UHTepdelica:
e 4x 100/1000Base-T mis cereBoro coenunenus Ethernet (RJ45 koHHEKTOPSHI);
e 2x FXS moprtst (RJ 11 xkOHHEKTOpBI)
e 2x3 touku nocryna 2.4/5.0 GHz 6ecnipoBonnbie naTepdeiics (802.11 b/g/n);



e 2x USB 2.0 ¢pyskumu 1uiss COBMECTHOTO UCTIONB30BAHUS IPUHTEPA, MyTbTUMEANA U JJIS
3G/4G pe3epBHOT0 KOMUPOBAHKS BOCXOIAIIETO TTOTOKA;

Tun onmuu cereBoro uHTEpdeiica:
e GPON SC/APC onrtuueckuii konnektop (B+/C+).
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Standard: ITU-T G984.3 — Transmission Convergence (TC)

lMpsimol nomok

MpsIMO NOTOK Ha YPOBHE OMTUYECKMX CUTHAIIOB, SIBMSIETCS LUMPOKOBELLATENbHbIM. Kaxablii aBOHEHTCKMIA
y3en ONT, yiTtas agpecHble nons, BbiaensieT 13 3Toro obLero notoka npegHasHa4YeHHy ToNbko eMy
YyacTb MHopmMaumm. dakTuyeckn, Mbl UMEEM Aeno C pacrnpeneneHHbIM eMYIbTUNIEKCOPOM.

O6pamHbIl NMOMOK

Bce aboHeHTckme y3nel ONT BeagyT nepegady B 0OpaTHOM NOTOKE HA OOHOWM U TOW Xe ANVHE BOJHBbI,
NCMNOMb3ys KOHLIENLMI0 MHOXECTBEHHOIO JOCTYMNa € BpeMeHHbIM pasgeneHmem TDMA (time division
multiple access). [Inst Toro, 4To6bI UCKITHOYNUTL BO3MOXHOCTb NEPECeYEHNs] CUrHanoB oT pa3Hbix ONT,
ONS KaXXA0ro U3 HUX YCTaHaBNMBaEeTCs CBOE UHAUBMAYarbHOE pacnucaHve no nepegaye gaHHbIX C
y4yeTOM MonpaBKn Ha 3a4epXKy, CBA3aHHYto ¢ yaaneHmeM gaHHoro ONT ot OLT. 3Ty 3agayy pelwlaet
npotokost TDMA MAC.



GPON FTTX SCENARIO
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Source: FTTH Handbook, FTTH Council Europe, 2010
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SPLITTERS IN STREET CABINET

OUTDOR %
Cabinet |

||||||||||||

g AR w AN v S
‘ Feed Distribution ~ Building ~ Client drop
Petwork network wiring
N - A : :
@ Flexibility 2+ - City Hall licensing
+ Pay as you grow - Cost

+ Monitoring Points

Splitter —ato pa3BerBuTens. ONTHYECKUIT PA3BETBUTEIb MPEICTABIISET M3 ceOs TACCHBHOE
YCTPOMCTBO, pa3Jeistollee IOTOK SHEPTUH, NIEpeAaBacMblil 110 ONITOBOJIOKHY. JlaHHOE
YCTPOMCTBO SIBJSETCS MMACCUBHBIM, IOCKOJIbKY UISl pa3/eJIeHUsl ONTUYECKON MOIITHOCTH
JJIEKTPONUTAHHUE HE TpedyeTcs

Bremnsis cetb (OSP) genmuThes Ha TPH TJIaBHBIX yYacTKa:

-Maructpansras(feeder)
-Pacnipenenurensuas(distribution)
-IToakmouenus(drop)



-----------------------------------------

Dome
Closure

Distribution ~ Building ~ Client drop
network wiring

@ + Cost «o - Rigid Network

+ Distance < - Construction

+ Protection against vandalism - Pay as you grow
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GPON Technology (G.984.x)
Outside Plant
TR-156



Ethernet GPON Ethernet

A10 Vv R/S U/

NSP/ RBN OLT ONU/ RG
—— ASP ONT

CPN

Cywectsyet Tpu Tuna tononorum VLAN :
« VLANN:1
 VLAN1:1

* Transparent LAN Services

Cyuwecteyet asa Tvna GEM lMopTos:

* Multicast GEM Ports(unidirectional)

Ncnonb3yetcsa ana TpaHcnopTMpoBKM Broadcast, Multicast nam Unicast Unknown
traffic in downstream notoke. Kaxabin mynstukact GEM Port moxkeT bbiTb

Ha3HayeH mHoxecTBy ONU/T 1 nosTomy He MmoKeT bbITb 3alnMdpPoBaH.

* Unicast GEM Ports (bidirectional)

Mcnonb3yeTcs ana TpaHCNopTUMPOBKM downstream m upstream nNoTokoBs. Kaxkapblit

n3 GEM ports HasHa4yaeTcsa YHUKanbHO Ha oauH ONU/T. Ona 6e3onacHocTn GEM

MopTbl wWndpyroTca.




VI oLt

MAC
Table
S-VID101

R/S ONU/T
GEM ID 11 SNVID101 TC1
GEM D 12 SNVID101 TC2
GEM ID 13 SVID101 TC3
GEM 1D 21 SVID101 TC1

TomoJsiorua N:1




VI oLt

MAC
Table
S-VID101

R/S ONU/T
GEM ID 11 SVIDT101 TC1
GEM 1D 12 S VD101 TC2
GEM ID 13 SVID101 TC3
GEM ID 21 SVID10T TC1

TommoJysiorusa 1:1




C-vID102 S-VID101

OLT R/S ONUIT u
1 GEMID 11 CVID102TC1 g Q-VID100
| |
GEM ID 11 C-VID x S-VID102 TC1 g
C-VID x - S-VID102 GEM ID 12 C-VIDxS-VID102 TC2 | QVIDx  TLS subscriber 1
GEM ID 13 C-VIDx S-vID102 TC3 |l (3 VLANS and 3 TCs)
1
GEMID 11 S-VID103 TC1 Q-VID101
MAGC —4
S-VID103 Table
GEM ID 21 S-VID103TC1 g Q-VID101
T .
GEM ID 21 C-VID xS-VID104 TC1 g TLS subscriber 2
GEMID 22 c-vID xS-viD104 12 | Qvipx  Port]
MAG GEM ID 23 C-VID x S-VID104 TC3 !
C-VID x - SVID104 Table
GEM ID 31 C-VID x S-VID104 TC1 g
GEM ID 32 cviDxs-viDio4a 72 | | g QviDx  TLS subscriber 2
GEM ID 33 cviDxs-vipioa 1c3 B [ T port 2
| |
GEM ID 41 C-VID x S-VID105 TC1
C-VID x - S-VID105 GEM ID 42 C-VID x S-VID105 TC2 g C-VIDx - S-VID105
C-VID x S-VID105 TC3 v
GEM ID 43 X TLS subscriber 3
(double tagged and 3 TCs)

IIpo3paunas nepenauya LAN CepBucosn



G-PON
interface

1
T-Conts

Per CoS Bundles of GEM
ports ; serve as
bandwidth allocation unit;
Identified by Alloc-1D

Tcont B

GEM ports
Contain flows from

logical / physical ports;

ldentified by Port-1D

GEM
adaptation
function;
Map payload
over GEM

\

Class-
Ification
function

Service
ports

GPON Multiplexing Architecture

GEM Port: MuHMManbHbI BNOK Ans nepegayn cepeuca.

T-CONT: Transmission Containers(koHTelnHep nepeaaymn) ato Bua bydepa, KoTopbIii

nepeHocuT cepBuckbl. [MaBHbIM 06pa3oM MCNONb3yeTCAa AN1s nepegayn AaHHbIX
upstream notoka. T-CONT cosgaH, 4To6bl peann3oBaTb AMHAMUYECKYHO NOMNOCY
pacnpegeneHna(DBA) nonockl nponyckaHusa upstream notoka, Takum obpasom
yBENUYMBaAETCH yTUNU3auuns JIMHUN.

OcHoBbIBasicb Ha Cxemy MannuHra, Tpadguk cepBmMcoB NepeHocuTbea pasHbiMu GEM
noptamu u 3atem pasHboiMn T-CONTs. Manunr mexxgy GEM nopt n T-CONT rnbkmi.

GEM Port cootBetcByeT T-CONTY; nnu mHoxectso GEM noptoB MoxeT
COOTBETCTBOBATb 0OAHOMY ogmHakoBomy T-CONT.

GPON interface ONU cogepxunt oanH nnm Heckornbko T-CONTSs.

Knaccudumkauusa n npuoputmnsaums




Generic ONU

OLT T-Conts B— -
DBA e -
May not be < 4 | Adaptation |
Dyrenicaly Y e =
allocate L - Management
= T T | Rate-comiral. | o
P Scheduling, ClassTicationd
h Priority -
Queuing * - -
Must be _— s _
Dynamically < L e = - -
allocated [ _"'-_..,__.__..-_"_ -

Apxutektypa T-CONT



OLT

_____________

DEBA
per T-cont
Management

Priority
queuing

Service Class Model

upstream

downstream

Access Node

ONU

Traffic

T-CONTs Management

——————————

___________

Priority
queuing

Classification
Per:
UNI/
VLAN /
p-bits
Etc.

Ynpasnenue Tpadhukom



ICOS

Service Type Service Tolerance
1 Real Time low jitter, low delay, low PLR
: v, [medmum jitter, medum delay,
2 Real Time. Bursty low PLR
B Service Guarantee, [high jitter, high delay, medium
Bursty PLR
e high jitter, high delay, high
al Best Effort PI R

anaBﬂeHHe Ki1aCCaMu CCPBUCOB

OzpaHuuyeHue ckopocmu Upstream nomoka
* ONU/T BbinonHeHwue Traffic Policing Ha knneHTe/ONT
* Traffic Policers ocHoBbIBaeTcsi Ha Npodansie N0 OrpaHUYEHUIO NPONYCKHOM
CNocobHOCTM, KOTOPbIM HAa3HAYaAETCA HA KIMEHTCKUE NOTOKMU
e OLT Ha3Ha4vaeT Talm cnoTbl Ha Nnepegaydy Kaxgomy T-CONT. 310 Ha3HavyeHune
TalM cnoTa MOXKeT bbITb static(cTaTtnueckmum) nnm dynamic (AnHammuyeckum)
(DBA — Dynamic Bandwidth Allocation)
OzpaHuuyeHue ckopocmu Downstream nomoka.
* OcHoBblBasAcb Ha CoS, OLTs u ONTs Ha3HayatoT TpadUKy pa3Hble ovepeam
npuopuTesaummn, Kotopble A06aBAAOTCA B Pa3HbIe NCTbl MPUOPUTETOB.




DBA

Scheduler

JlnHaMu4ecKoe pacrpeaeiieHue mojockl nmpomyckanne(DBA)

» DBA nossosifeT aenatb cTaTnyeckoe mynbtunnaekcuposaHne GPON TDMA
TpadumKa upstream nNoToka

» Ynpas/ieHne nonocon npeacrasneHo B B0O3MOXHOCTU T-CONTs. Kaxkabint T-CONT
naeHtTuuumpyetca Alloc-ID (1...1024)



\'} U
; OLT ONU | E
IGMP (SPR) IGMP (SPR) —
; I GPON I / ;
. < | Replication [ i RG
é Replication function ] i
| function GPON |
I Downstream multicast GEM port

Upstream control plane path

» MynbTukact GEM nopTbl MoryT 6bITb pacluapeHbl cpeam mHoxkectsa ONU/ONTs

» Tak Kak Mynbtnkact GEM nopTbl ogHOHanNpaBAeHbl , ABYHanpasB/ieHHblIi GEM nopt
AONXKeH ObITb MCNO/Ib30BaH A/18 TPAHCNOPTUPOBKM ynpaBaatowmx noketos (IGMP)

» Tpaduk B mynbTKact GEM nopTax He 3amMdppoBaHHbIM (BO3MOXKHO OCYLLECTBUTb
LWWMPPOBAHME BEPXHUMMU YPOBHAMM MPUSOKEHNI)

» OLT n ONU/T c mHoxkecTtBoM U nHTepdericamu Ao/xKHbI noaaep»kusatb IGMP
Snooping c Proxy Reporting u Replication Function

» ONTs TonbKo ¢ ogHMM U nHTepdeicom aonxHbl nogaepxumsaTtb IGMP Snooping



GPON Product Family

OLTs
ONTs




OLTs
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OLT-1T3

1.3Th/s (256) (14RU Chassis)
- . OLTAT2
460Gb/s (112) | (TRU Chassis)
160Gb/s (48)
OLT-1T0
(1RU Chassis)
48Gbls (8)

() = Max GPON por




Implements point-to-point and/or point-to-multipoint
topologies

Why bandwidth is important:

= 64 ONTs with 100Mb/s service means 6.4Gb/s per OLT port
(unicast services w/o multiplex gain) 2 importantto reduce
split ratio(SR) to provide more BW

Best market performer:

= High density equipment for up to 16k GPON ONTs w/o
redundancy at SR 1:64

« Allows1+1 GPON Line card protection for at least 4k ONTs
(margin for splitter N:2 & 20km)

+ Supports up to 120Gb/s per line card slot
(better than best competitor)

+ Allows 3 x NG-PON2(40Gh/s) interfaces per slot

= |ncorporates GPON, NG-PON1(XG-PCON), and NG-
PON2(TWDM-PON)

= Upto 3 OLTs per ETSI rack (2200x600x300mm) (HxVVxD)
Management:
= CLI, XML, SNMP, WebT]| and mass provision support
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Supports:
= 1+ 1 slot dedicated to Switch Fabric (1)
= 18 slots for Line Cards (2)
=  FAN module with redundant FANs (3)
= 1+1 Power input (-48V) (4)
Switch Fabric options
= CXO0640Gb/s: 4xslots w/ 20Gb/s and 14xslots w/ 40Gb/s
=  CXO1,3Tb/s: 12xslots w/ 40Gb/s and 6xslots w/ 100Gb/s or 3x40Gb/s

(4Q2014)
Dimensions: -~ r;,.;
= 14Ux19"x240mm (HxWxD) B
Ventilation: 1 '

= Forced bottom front to top rear




CX0640G

* Works in redundant mode 1+1 mode
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Backplane bandwidth:

Aucxiliary interfaces:
* Alarms |/O: 4 inputs 2 outputs

* Synchronization interface: T1/E1
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» CXO0640G: 4xslots w/ 20Gb/s and 14xslots w/ 40Gb/s
MAC-TABLE SIZE: 128K mac-addreses
Integrates central timing: SYNC-E and IEEE 1588v2/PTP




TU40G: up to 18 LCs per shelf

4 interfaces 10GbE

Supports P2P or Uplink topology per port
Interfaces made available via XFP modules
SYNC-E and IEEE 1588v2/PTP

Uplink Bandwidth: up to 80Gb/s

LAG group: up to 8 interfaces

Traffic balancing & port redundancy
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* TG16G: up to 16 LCs per shelf
* 16xGPON OLT interfaces

« MAC-TABLE SIZE:32K mac-addreses

« Common functionalities:

« Splitting Ratio: 1 OLT port : 64 ONTs

« SFP based optical interfaces: B+(28dB), C+(32dB)
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Max. Optical Network Terminations:

TG16G: 16.384 ONTs
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TA48GE: up to 18 LCs per shelf
» Active Ethernet point-to-point topology
+ 24/48x 1GbE/FE interface

+ CSFP to increase interface capacity from 24x
1GbE up to 48x 1GbE

* 1000Base-BX Interface
» SYNC-E and IEEE 1588v2/PTP
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GPON Product Family

OLTs
ONTs
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Indoor Mount Indoor Mount Outdoor Mount
NTA ONT-MBH ONT-SFU ONT-4GE-2FXS ONT-RGW ONT-WZG

RF-Overlay 1 1 1

2,AGH2/(2x2)- 24GHZ/(2x2)-
WiFi (802.11 b/g/n) -SGHz/(2x2) -SGH2/(3x3)

Single band Dual-concurrent
use 2 2x Host 1
FXS Ports 2/4 2 2 2

4x10/100/ 1x10/100/ 1 x 10/100/ 4x10/100/ 4x 10100/ 4x10/100/

ETH Ports 1000BASE-T 1000BASE-T 1000BASE-T 1000BASE-T 1000BASE-T 1000BASE-T
NAT/NAPT v )
Firewall v 7
VPN pass-through v 7
PPPoE termination v v
Nx64K v
E1 v
omcCl v v v v v v
TR-069 s v
cu v v
WebGUI v




®® ONT7-SFU

Interoperability with main OLT vendors

Up to 1000Mb/s

RF Overlay

FX8

+ Supports full GbE wire speed
+ OMCI GPON Stack: developed in-house, able to handle a protocol from
any vendor (Huawei, Alcatel-Lucent, Ericsson, ZTE..)
+ Support the network upgrade to XGPON
* GPON Certification Program

+ http/iwww broadband-forum.org/certifiedgpon.php ﬁ %r%ll'ﬂﬁibﬂnd

+ One year later: only 9 certified vendorsl

=
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igh Speed Internetavailable via
abled infrastructure or wireless

ETHERNET

Premium channels available via
STB: HD, VoD, etc

e
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/ \J Access
v Network
¢ ONT7-RGW

Limited numberof TVs with Coaxial
accessto all analog channels (SD)

Reliable services. High speed services.
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®® ONT7-RGW: An integrated service enabler ‘
-

High performance single box ONT with Residential Gateway (1Gb/s)

Broad range of physical ports: GbE, FXS, WiFi, USB, RF, Home Networking
Supported Services: HSI, VoD, VolP, Wi-Fi, Security, Parental Control, DLNA,

UPNnP, OSGI for new services

Uses the following BBF certified SW stacks : User

COI’II‘IECIEd

*TR-247(OMCI ONT) > BBF.247 . Home or Office ™~

* TR-069 (RGW) - BBF.069

BBF certification: a quality ensurer g L

Device 1
Routed Gateway Management ]
Management .

Smart Grid

Broadband
Network

1
[ Home Hetworking Protocols
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ONT7-WZG:

ONT7-WZG: Mobile offload over Wi

= Is a high performance WiFi public Access Point

* [ncludes ONT, Routing and Access Point features

» |s compatible with current NGIN Wi-Fi service platforms

* Provides concurrent WiFiinterfaces (2x2 @ 2.4GHz and 3x3 @ 5GHz)

New functionalities:

= WIiFi: 802.11ac new features
Gigabit speeds on wireless (3x Performance per stream)
Up to 1 Gb/s of TCRIP throughput
+ Significant benefits for single stream 11ac devices
= Mobility: Hot Spot 2.0 (IEEE 802.11u) , CAPWAP(under evaluation)
= OAM: xWAMP Y1731

Broadband



OLT1-T3

Services
Features




3G/4G Mobile
Backhaul

Rural Areas

Urban Areas

Fiber To/Into The Home (FTTH/HTH)

Fiber To The eNoded /7

Fiber To The
Fiber to the

(asmde()pz»ul

Splitter

Optical Splitter

Building (FTTB)
Office (FTTO)

Network Management System
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N:1
*MHOXecTBO aDOHEHTOB MUCMNOSMb3YHT O4UHAKOBbIN
Service Tag
Traffic Forwarding ocHoBbiBaeTca Ha S-TAG+DMAC
1:1
*YHuBepcaneHbelh S-TAG unun S-TAG+C-TAG on4
KNMWEHTCKOW yCnyru
Traffic switching ocHoBkbIBaeTca Ha S-TAG+C-TAG mnu
S-TAG
Transparent LAN Services (TLS)
*Tpaduk He obpabaTkbiBaeTcH
*CPU He aBngetca yacTtbio EVC
*MoxkeT ObITb Mcnons3oBaHa 1:1 1 N:1 Tononorms
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+ Forwarding is based on S-VID+DMAC (e.g. Residential Gateway MAC
Address).

MAC Addresses
* Multicast Services only have the Default GEM

Subscriber
(['l'l)

101.'
()™

ONT

S-VID 101
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+ Traffic is encapsulated in different GEM ports according to S-VID and C-

VID;

+ Traffic is forward either using S-Tags + C-Tags or S-Tags.

S-VID 100

S-VID 101: C-VID 101

S-VID 101: C-VID 102

GEM ID 11
GEM ID 12

GEMID 13

Subscriber




« The traffic is not processed
« The CPU is not part of the EVC
« Can be use 1:1 and N:1 topology

S-VID 100:C-VID x

OLT

S-VID 101

GEM ID 11
MACR GEMID12 N\

Table} Gemip 13
Default GEM

ONT

’

Subscriber

(1)
A
100.'
(o),

101pee
B

101

C
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®® Multicast: IGMP Snooping/Proxy

+ 1st Proxy stage at the TOLT8G (each cards proxies up to 512 clients)

+ 2nd Proxy stage at the CXO360 (Proxies up to 18 line cards)

* Multicast Forwarding based on DMAC+VLAN

+ Static/Dynamic L2MC Forwarding

»  Up to 1024 active Groups -
ONT: R

camOOR

+ SFU - IGMP Snooping

|G Uk g

i
? ret—
=t EE | ; < Host C
L]
& —
t—]

+ RGW - IGMP Proxy
+  Up to 1024 active groups

1GMP Prooy KawE By 1GWP Encacisg




LACP obecneunBaet cnegytoume (pyHKUUN:

Aggregation(arperauus)

= Arperayusa B NIOTMYECKYIO TPYNMny HECKOnbKo pusndyeckux noptos (LAG)
Protection(sawwura)

* TpaduK NpoxoauT TOMbKO Yepes akTUBHbIE NOPThI

Load Balancing(banaHcupoBKka Harpyskmu)

* [Mlo MAC ucTtouHuka

* [1o MAC nonyuyatens

* [1o MAC ucTo4YHUMKa 1 nonydyaTtena

OuHamuueckoe coobuwenHune LAG LACPDU onpenenseT aKTUBHbIN
NOPT UNK HeT

Cratnueckun LAG 6e3 coobwenuns LACPDU



Upstream Profiles:

Kormponupyemcsa GPON dynamic banawidth (DBA) mechanism

*Fixed BW{kbps): ®ukcupoBaHHas nonoca NponyckaHus MoKeT BbiTe ABYMSA pasHbIMKM TUNaMu
CBR wnu UBR. MakcumansHo goctynHas nonoca Ha nopt PON 400Mb/s B cnyyan CBR npodchaiina .
n 1,2Gb/s e cnywan UBR npodbaiina ¢ warom 8 8kb/s.

*Assured BWkbps): makcumansHo gobaeneHHasn nonoca Ha nopt PON 1,2Gb/s ¢ warom 8kb/s
Max BW(Kbps): makcumansHas nonoca pomkHa Obite Gonbwe wnu poeHa Fixed+Assured

Bandwith. MakcumaneHas nonoca 1,2Gb/s ¢ warom 8kb/s .

————————————————————————————————————— g —-—-—-—-—-
T-CONT Type 1 Tvpe 2 Type 3 Tvpe 4 Type 5 BW
Fixed BW- Rg RE; 0 0 0 RE [b¥s]
Assured BW- Ra 0 Raz Ras 0 Ras [be]
Ry = _ Rz > RM 2 R +
Max ﬁ,"l -Rur Rey Ruz= Ra; Ras R Ras [be]
Additional BW eligibility None None NA BE Any [bis]

Downstream profiles:

*CIR(bit/s): Commited Information Rate defines the average guarant::d bandwidth in bit/s.

*EIR(bit/s): Excess [nformation Rafe defines the average bandwidth (in bit/s) that the network can offer in case there isn't any congestion.




Assigned Bandwidth

R,(1)

Assured

Subject to dynamic assignmeant

Fixed

Maximum bandwidth




OLT:

*+ Policer Applyed to each service

+ P-Bit mapping to each port (Max: 8 Queues)
» Scheduler to each queue (WFQ or SP)

ONT:
* P-bit mapping (8 Queues)

+ Strict Priority Scheduler
OoLT

ONT

. )
4
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OLT:

» P-Bit mapping to each port (Max: 8 Queues)
+ Scheduler to each queue (WFQ or SP)

+ DBA control to guarantee SLA

ONT:
* P-bit mapping (8 Queues)
+ Strict Priority Scheduler







The ONT’s report the following alarms:
» RF Video Optical Power(High/Low),

= Received Optical Power(High/Low), The OLT reports the following alarms:
» Dying Gasp, * FAN,
= Ethernet Link Down * Temperature

* BoardDown

« CPU

= LinkDown

« LOS

The OLT reports the followina alarms related with the ONT'’s:
= LOFi,

= LOSI

= SFi,
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OLT provides the followingq statistics:

Ethernet according with RFC2819
GPON Line Errors

ONT Gem Port

IGMP

+  Service
+ Client
DHCP

+ Service
+ Client

LACPDU’s
Service

Multicast Group




