XPON v roce 2021

Stépan Bene$
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Jakou technologii a proC ?

AAIA 1UIB)U|

Sluzby

parametry
retail, wholesale

Strategie
B2C, B2B
premium

Cash

opex, capex

Vnitfni prostredi
odbornost, IS

ANIIA 1UIBIXT

Pravni prostfedi, regulace
Lokalita
Konkurence

Technologie
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Jakou technologii a proC ?

. 7
>_<| D | Wireless
FTTC (P, N, Dt, A, ...) =4
xDSL
FTTB
DocSIS

FTTH - P2P, PON




Co to je PON ?

JUAISEd

zadné aktivni
prvky

neni treba
napajeni

BuU9|IpS

Sdileni vlakna
Splitter
WDM/TDM

Pfistupova
(Access)
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Co to je PON ?

celkovy utlum:

Utlum déleni:

zbytkovy utlum:

A=A +A [dB]

A, =10 *log,,(N) [dB]
A,=10%log,,2 * log,(N) [dB]
A,;=n*10*log,,2 [dB]

Ad =n*3.01 [dB]

Ad=n *3[dB]

Az =10 * log, (P, /sum(P__)) [dB]
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FTTH - P2P vs. PON

ddid

propustnost
vzdalenost

jednoduchost

NOd

cena

snadnost a
rychlost instalace
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NOd ® dZd

spojuje vyhody
obou
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Jak staveét pasivni cast ?




Jakou rychlost budu potrebovat ?

Table 5. Fixed broadband speeds (in Mbps), 2018-2023

Region

Global

Asia Pacific

Latin America

North America

Western Europe

Central and Eastern Europe

Middle East and Africa

2018

45.9

62.8

45.6

35.0

9.7

2019

52.9

74.9

53.2

37.2

1.7

2020

61.2

91.8

72.3

57.0

25.0

774

1171

106.8

87.4

65.5

29.0

97.8

137.4

126.0

105.6

77.8

34.9

110.4

157.1

141.8

123.0

87.7

41.2

CAGR

(2018-2023)

20%

20%

30%

20%

22%

20%

33%

Source: Cisco Annual Internet Report, 2018-2023
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Jakou rychlost budu potrebovat ?

e Globalni IP traffic vzrostl od roku 2016 (93 ExaB/meés) do roku 2021 3x (271 ExaB/meés)
e ve SpiCkach narostl dokonce 5x

e roste naroCnost jednotlivych aplikaci

o (U)H D Stream|ng Figure 13.  Significant demand for bandwidth and video in the connected home of the future
o (u)HD VoD (10+ Mbps)
e objevuji se nové
o cloud gaming (30+ Mbps)
o Immersive VR (350 Mbps) m :
e CoVID :

o zmeéna chovani
o virtualni office

Source: Cisco Annual Internet Report, 2018-2023
e Obchodni vyhoda

e vs. predstava “mym uzivatelim staci ...
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Vyvoj xPON

Apegoond o

$IEEE S25X

greater
demand

Internet

Traffic

<12TB/

year Internet
Traffic R
>4 7B/ year

2H 2018



ITU(GPON) vs. IEEE (EPON

GPON (G)EPON 106GePON XGPON XGS-PON NG-PON2
(ITU-T G.984) (IEEE 802.3ah) (IEEE 802.3av) (ITU-T G.987) (ITU-T G.9807.1) (ITU-T G.989)
2003 2004 2009 2010 2016 2015-8
WDM 4-8x
106/16 10G/10G
pfenosova rychlost 2.5G/1.25G 1G6/16G 106/10G 10G/2.5G 10G/10G
8 * P2P@100OMHz
channel bonding
2.48832G 10.3125G 9.95328G 9.95328G
fyz. vrstva 1.244166 1.256 1.256 2.488326 9.953286G WM
fekédovani NRZ 10/8b 66/64 NRZ NRZ NRZ
p scrambling (20%) (3%) scrambling scrambling scrambling
1596-1603
frekvence 1480-1500 1480-1500 1575-1580 1575-1580 1575-1580 1532-1539
1260-1360 1260-1360 1260-1280(1360) 1260-1280 1260-1280 1610-1625*8 P2P

(100Mhz)

ETALPA.CZ
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Koexistence xPON

A A

XG-PON1/10-10 EPON  GPON/10-1 EPON GPON/EPON

1260 1280 1290 1330 1480 1500
Tunable NG-PON2 RF XG-PON1/10GEPON Tunable NG-PON2 Tunge P2 OTDR

BN 1111100 I I 111 o

1632 1539 1555  1575-1581 1596 1603 1610 1625 1650
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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)
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Koexistence xPON
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Vyvoj xPON
FSAN e
200G Full Service G.hsp. TWDM
Access Network
100G V¥ Downstream Super-PON YA
A Upstream
— G.hsp.50G N
NG-PON2
/ -
10G XG-PON \/XGS-PONVA

AN
2016 > 2019
V




Budoucnost xPON

Large

split 1:1024

25/50G-EPON High speed EPON 2 x 25G DOWN High 0-Band Down
IEEE 802.3ca (2020) gh sp 2 x 10/25G UP Low 0-Band Up
50G-PON .
G.hsp.506 High speed GPON m?gg/gg‘g’"up HlLE:w %_Baaanndd Duown
ITU G.9804.3 (2021) P
. 2-4 * 50G DOWN High 0-Band Down
High speed GPON 2 - 4 * 10/25/50G UP Low 0-Band Up
L-Band Down
Long reach 50 km 16 * 10G DOWN C-Band Up
Large split 1:1024 16 * 2.5/10G UP
(NG-PON2)
Long reach 50 km 1:32 1532k

=1

ETALPA.CZ

'SMART HOMES & AUTOMATIZATION



S1ETALRACZ

Super PON
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dB

Super PON
AWG Splitter - A router

Ampilitude Response
10 T
OW number q
o}
234567-8-76-54-32-1012345@67-8-76-5-4-3-2
! . nA A o nNAAN ) AN A n N |
10 1/ (1 [A] 1] \ AWAN| |
| \||"{’f \ ’\ \“ ;I' ll “‘ ‘\‘H‘ \ "'r
|! | |- iUl | |
& | ARNENARARE|

Frequency (GHz)

Example Cyclic AWG Spectrum

_n¢xAL

m
m=a-1, a

C

a+l, a+2--

AL: Waveguide path length difference
m: Diffraction order

FSR: Free Spectral Range '16
P % FSR= N

(I
fi

I

n

grating

diffraction

AAAAAAAAAAAAAAAAAAAAA

AWG :Arrayed-
Waveguide Grating




Super PON

OLT |10G-EPON A1 v

OLT | 10G-EPON Am

OLT | 10G-EPON 22 |

I~ booster

. g

|~ S
<

c

<

|~ preamp

(@)
o

CyclicAWG
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Super PON

OLT | 10G-EPON A2

OLT |10G-EPON Am

Pt2Pt | 10G A2

par

OLT |[10G-EPONZA1 [~

Pt2Pt | 10G A1 |

]

MUX/Amplifier

€0)

CyclicAWG

A: up to 40 Km B: up to 20 Km

A+ B<50Km
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IPv6
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IPv6 Adoption Per-Country IPv6 adoption

IPv6 Adoption

We are continuously measuring the availability of IPv6 connectivity among Google users. The graph shows the percentage of users that access Google over IPv6.
Native: 0.07% 6tod/Teredo: 0.15% Total IPv6: 0.21% | Jan 31, 2009
40.00% T
35.00%
30.00%
25.00%
20.00%
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