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Jakou rychlost budu potrebovat ?
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Jakou rychlost budu potrebovat ?

Bit Rate per Subscriber
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Jakou rychlost budu potrebovat ?

e Globalni IP traffic vzrostl od roku 2017 (100 ExaB/meés) do roku 2022 vice néz 3x (330 ExaB/més)
e ve SpiCkach narostl dokonce 5x

e roste naroCnost jednotlivych aplikaci
o  (u)HD streaming
o (u)HD VoD (10+ Mbps)

e objevuji se nové
o cloud gaming (30+ Mbps)

Near Term

o Immersive VR (350 Mbps) 500 k
e CoVID oy .. )
o zména chovani - Fakre

o virtualni office
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Nastup 10G

3Q21 Broadband Access
Equipment Revenue

Worldwide PON Market ($ billions)

source CIR
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*GPON ~EPONI/GE-PON w»XGS-PON +NG-PON Source: DellOro Group




Pasivni cast

Sitka pasma [MHz . km];

numericka apertura;

disperze;

utlum [dB];
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Evoluce

PON Evolution

GPON — XGPON — —> 25GSPON
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Modulace
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NRZ and PAM4 Encoding
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Evoluce

16:2.5G 10G - 25G 50G - 200G

-----------------------------
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IEEE

®

Upstream: 1.25 Gbit/s

EPON 10G-EPON XGSPON
TYP IEEE 802.3ah IEEE 802.3av IEEE 802.3ca
2003 2009 2020
Downstream: 1.25 Gbit/s Downstream: 10.3125 Gbit/s Downstream: 25, 50 Gbit/s
Mod. speed

Upstream: 10.3125 Gbit/s

Upstream: 10, 25, 50 Gbit/s

2016 IEEE 802.3bn - Definition of 10G-EPON and 10GPASS-XR passive optical
networks over coaxial links.

2022 |IEEE 802.3cs - "Super-PON" — increased-reach, 10 Gbit/s optical access with
at least 50 km reach and 1:64 split ratio per wavelength pair, 16 wavelength pairs
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DWDM

Super PON
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Super PON
AWG Splitter - A router
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Example Cyclic AWG Spectrum
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AL: Waveguide path length difference
m: Diffraction order
FSR: Free Spectral Range
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Super PON

OLT | 10G-EPON A2

OLT |10G-EPON Am

Pt2Pt |10GA1 [ |

MUX/Amplifier
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Super PON

e \Vyznamneé meéné CO
e lepsi utilizace backbone viaken
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ITU TD/TDMA PON

TYP GPON XGPON
ITU G.984 ITU G.987
Fre Downstream: 1480 ~ 1500 nm Downstream: 1575 ~ 1580 nm
9 Upstream: 1290 ~ 1330 nm Upstream: 1260 ~ 1280 nm
q q 1:64 X
Split ratio (1:128) 1:256
Max. distance 60km 100km
Mod. speed Downstream: 2.488 Gbit/s Downstream: 9.953 Gbit/s
- P Upstream: 1.244 Gbit/s Upstream: 2.488 Gbit/s

09/2021 ITU G.9804 50 Gbps single-channel PON system (50G-PON)
o 50/10-25-50 Gbps
o Swiss Telecom



ITU TWDM

ITU-T G.989 - NG-PON2
4x10Gbps + 8x P2P channel

Optical Line Terminal

(OLT)
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Splitter

Wavelength
Multiplexer

1596nm/1532nm

1597nm/1533nm

1598nm/1534nm

1599nm/1535nm

. ]

NG-PON2
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Koexistence xPON

GPON

1G-EPON1 XG-PON1

XG-PON1 10G/1G-EPON XGS-PON
XGS-PON RFoG GPON RF (CATV) 10G/1G-EPON RFoG
10G/10G-EPON (1310) 1G-EPON1 NG-PON2 DOCSIS 10G/10G-EPON NG-PON2 (1610)
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Zdroj: AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACE ® www.profiber.eu
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Koexistence xPON - WDM1r
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Koexistence xPON

NG-PON2 OLT Wavelength
Multiplexer
(passive)

ONU

4x10/10 G

GPON OLT

10/10 G

XGS-PON OLT Splitter

Co-Existence
Element (passive)



AirPON
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Traditional CO Mode

ATH
5~10 km ODN %
144/72 core 24/12 core 2/1 core :
2~4km 3~5km 0.5 km 5
Feeder Cable Distribution Cable . Drop Cable — .
- s 1
S ——— - . ;
_—— AirPON Mode :
-
- — Site OLT 0.5~1 km Digital QuickODN
‘ ] ﬂ) X Box Hub Box Sub/End Box
Reuse uplink 1/2 core, b 1/2 core ATB

Wireless pole site

0 Site Acquisition

2*MPO cable
Pre-connection .. ,.

O Fiber Splicing
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0 Site Configuration




VNIHO

HUAWEI

ZTE

FiberHome

TP-Link

iE

NOKIA

Alcatel

Iskratel

VSN
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Dasan Zhone

CALIX

ADTRAN

PCB

CISCO
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IPv6

Native: 0.07% 6tod/Teredo: 0.12% Total 1Pv6: 0.19% | Dec 9, 2008
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IPv6

Per-Country IPv6 adoption




