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PON = ,opticka sbéernice”
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GPON specifikace
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ITU-T Recommendation G.984.1, G.984.2, ....
Gigabit-capable Passive Optical Networks (GPON)
downstream 2488.320 Mbit/s, 1490 nm (1480-1500 nm)
upstream 1244.160 Mbit/s, 1310 nm (1260-1360 nm)
Logical reach 60 km

Physical reach 10/ 20 km (60 km for Class C+)
Maximum differential fibre distance 20 km (40 km)
Maximum split ratio 1:128

Rychlost na uzivatele pfri split 1:64 ...~ 40/ 20 Mbit/s

http://www.itu.int/ITU-T/recommendations/index.aspx?ser=G



http://www.itu.int/ITU-T/recommendations/index.aspx?ser=G
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GPON - volba topologie
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Split 1:64 ... ~ 40 / 20 Mbit/s
Split 1:32 ... ~ 80 / 40 Mbit/s
Split 1:16 ... ~ 160 / 80 Mbit/s
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PON — koncentrace v ODF

Solution
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GPON - volba tridy

« |ITU-T-G.984.2 GPON (PMD layer specification)

Class A 5-20 dB
— Class B 10-25 dB
— Class B+ 13-28 dB (- 0.5dB pro WDM filtr)
— Class C 15-30 dB
— Class C+ 17-32 dB (extended system)
« Splitter maximum loss
- 12 3,7dB
- 14 7,4 dB
- 1.8 10,8 dB
- 1:16 14,1 dB
- 1:32 17,3 dB _ GPoN
- 1:64 21,0 dB (wﬁ—
- 1:128 25,3 dB il B y s

GPYGE1.3 GPUGE14

 Meérny utlum viakna
— 0,31 az 0,40 dB/km pro 1310 nm

: Catalyst 3560 senns 0
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(5.984.5 specifikace
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« Gigabit-capable Passive Optical Networks (G-PON):

Enhancement band

1.3 um wavelength band (upstream)
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Intermediate wavelength band (upstream and/or downstream)

Guard band Guard band
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1.5 pum wavelength band (upstream and/or downstream)

Video (option 3)
Basic Band

Guard band for

downstream
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(5.984.5 specifikace

 Pasmovy filtr WDM pred receiverem ONT

Solution
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PON Passive Optical Network

Solution

Bit rate
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XGPON — 10Ghit/s PON

« X Gigabit PON (XG-PON) - ITU-T G.987.x
— XG-PON - XG-PON1 (10G/2.5G)
— varianta XG-PON2 (10G/10G)

« XGPON - Casové déleni TDMA

Downstream 9.95328 Ghit/s 1577 nm (1575 — 1580 nm)

— Upstream 2.48832 Ghit/s 1270 nm (1260 — 1280 nm)
— Split 1:64 (1:256 in the logical layer)
— Distance 20 / 40 km (60 km in the logical layer)
— Loss Budget

* Nominal N1 class: 14 - 29 dB (,B+“+1dB)

* Nominal N2 class: 16 — 31 dB (,C“ +1dB)

» Extended E1 class: 18 — 33 dB (,C+“+1dB)

« Extended E2 class: 20-35dB

« WDM-TDMA PON - hybridni reseni ... NGA2

Ai'm.c
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GPON upgrade 2.5G to 10G

« Sdileni technologie GPON 2.5G a 10G na jedné vetV| -
« GPON ONT musi byt 10G ,,upgrade ready“ (G.984.5)

o 10G
CO o o4 '!.‘IS

&\ 10G

OLT G-PON WDM

OLT XG-PON
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Prechod na XG-PON

« GPON 1480-1500 nm / 1260-1360 nm (*1290-1330 nm — G.984.5)
 Video overlay 1550-1560 nm
« XG-PON1 1575-1580 nm / 1260-1280 nm

DN XG1

UP GPON CWDM

Solution
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Univerzalni OLT GPON / PtP Calix
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E7 — 20 Multi Terabit Chassis

20 slotu pro karty

Pripraveno na 10G PON

Pripraveno na 100GE uplinks / transport
2 Terabit backplane

100 Gbps pripojeni kazdé karty ve slotu
Max 480 point-to-point GE li ;“ I ”“ l-____i i i 1 : : : E ;
Max 10 240 GPON uzivatelt ] |

Zasuvné karty pro E7 -20

* GPON-8x / GPON-4x Line Cards (Business and GE-24x Line Card (Residential point-to-point GE / Active
Residential) Ethernet)

. 8 x GPON porty (GPON1. ..GPONB) . P2P gigabit Ethernet 24-port

nebo . high-density CSFP optické moduly

e 4xGPON porty (GPONI ... GPON 4)

Switch Control Processor (Aggregation and Transport)
° 200 Gbps of switching capacity

° 20 Gbps uplink capacity

° 4 GE ports pro aggregaci

° Podporuje redundantni konfiguraci

Ao e C Calix

Solution
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Univerzalni GPON Calix ONT

Solution

« ONT jednotka 716GE-1

 Porty WAN: 1 x optické rozhrani SC/APC (autodetekce 2,5Gbps nebo 1GbE )
« Porty LAN: 4 x GE porty

« 2 x POTS porty (VolP modul)

« Kazdy port je pIné monitorovan

 Podpora vice VLAN na kazdém GE portu

« Dalkova ONT aktivace (RONTA)

* Hlasové sluzby —TDM a VOIP (SIP and H.248)

 ONT jednotka, ktera podporuje technologii GPON a AE

« Automatické rozpoznani GPON nebo Active Ethernet (AE) pripojeni diky
unikatni auto-detect technologii
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Dalsi vyvo] PON

« Zacca 7 let se ocekava prechod na 10Gbit/s PON

« Za dalsich cca 7 let je predpoklad prechodu na

WDM PON

— WDM PON ..... pfechod na virtualni spojeni ,Point to Point®
— Pouziti DWDM technologie — AWG Multi/Demultiplexery misto splitru
* Pro 64 uzivatell ....C pasmo a 80ch ...50GHz rastr
» Pro 128 uzivatell .... C/L pasmo
— Nutnost maximalni integrace na opticke vrstvée
— Navrh dvou technologii
« Laditelny laser v ONT/ONU uzivatelské jednotce
+ ,Reflective Transmitter” — pasivni vysilaC na zakladé zmény ORL

A='R|.c
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Doporuceni

. Topologle PON site

Dvouurovnova architektura (OLT: 1:2, 1/4, ODF: 1:16, 1:32)
— Splittery na konektorech, optimalné typ APC
— VIlaknové rezervy OLT - ODF
— Moznost budouciho upgrade: 10G, WDM PON, ...
— Soustfedéni vyvodu k zakaznikim nejlépe v jednom misté
— Co nejvétsi uroven penetrace na portech OLT
— Efektivni méfeni a udrzba sité

« Standardizace

— Vyuzivat standardni utlumovy plan B+
— ONT splnujici doporuceni G.984.5

« ONT

Ai'm.c

— Integrované opticke filtry — kompatibilita s NG-PON
— Optimalné moznost pfechodu na PtP

("4,. "o
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COCONUT project

* NG-PON

S sits a3 na

« Efficient 1GBps A-to-the-Home (1G ATTH!)
 1G end-to-end udWDM networking

CAPACITY,

1G

100My

10M
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COCONUT project il

« COst-effective COhereNt Ultra-dense-WDM-PON
for lambda-To-the-user access
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http://www.ict-coconut.eu/

1G-to-the-Home + 10G-to-the-Antenna
ultra-dense WDM-PON

ultra-low optical channel spacing

Statistical WDM multiplexing

Simplified coherent transmission

MAXIMUM USE OF THE OPTICAL SPECTRUM

MINIMUM USE OF THE ELECTRICAL SPECTRUM - FOR
ENERGY EFFICIENCY

already deployed PON infrastructure
1G to 1000 users
10G to n antennas

cOCONUT
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