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Jak postavit PON

P2P nebo PON?

Home Passed — Home Connected

Kde umistit prvky/odbo €énice/splitery?

Point to Point Ethernet
= N fibers
= 2N optical transceivers

CcoO

Curb Switched Ethernet
-2 1 fiber

-  Minimum fiber/space in CO

- 2N+2 optical transceivers

- Electrical power in the field

Ethernet PON (EPON)

1 fiber

Minimum fibers/space in CO

N+1 optical transceivers

No electrical power in field

Drop throughput up to trunk rate
Downstream broadcast (video) co
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32/64 fibers
64 transceivers

p2p

1/2 fiber
66 transceivers

X

P2P
curb switch

1 fiber
33 transceivers

passive
optical splitter
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Ethernet - historie
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1970-1973 Robert Metcalfe, Xerox PARC
CSMA/CD - Carrier Sense Multiple Access with Collisi  on
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10BASE-5, 10BASE-2, 10BASE-T, 100BASE-TX, 100BASE-T 4,...
FOIRL, 10BASE-F, 100BASE-FX, 1000BASE-SX, 10GBASE-S R, ...

Od 10 Mbit/s do dneSnich 100 Gbit/s

"RLC




PON =

J— SN: C110517002 i
|

Ar

< RLC

PON Passive Optical Network @

Bit rate
(bps)
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| PON IEEE standard
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Ar

< RLC

Jak postavit PON
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PON - princip

EPON Downstream
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802 3 frame Subscriber
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ONU 2

USER 2
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Splitter

Headend

¢ Downstream channel
uses true broadcast.

USER 3
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* 802.3 Frames extracted
by MAC addresses.

OLT = Optical Line Terminal
ONU = Optical Network Unit
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PON - princip

EPON Upstream
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* Upstream time slicing

¢ No collisions USER 1

* No packet fragmentation Subscriber

Headend Splitter

EQ ONU 2. USER 2
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time slot
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Jak postavit PON

EPON - specifikace rozhrani

OB | OBASE T UORSE | IEASE
Fiber type B1.1. B1.3 SMF
Number of fibers 1
Nominal transmit wavelength 1310 1490 1310 1490 nm
Transmit direction Upstream Downstream Upstream Downstream
Minimum range® 0.5 mto 10 km 0.5 m to 20 km
Maxinum channel insertion loss® 20 19.5 24 235 dB
Minimum channel insertion loss® N 10 dB

In an FEC enabled link. the minimum range may be increased. or, links with a higher channel insertion loss may be

used.
YAt nominal transmit wavelength.

“The differential insertion loss for a link is the difference between the maximum and minimum channel insertion loss.

a)  Point-to-multipoint on optical fiber.
b) 1000 Mb/s up to 10 km on one single-mode fiber supporting a fiber split ratio of 1:16.
¢) 1000 Mb/s up to 20 km on one single-mode fiber supporting a fiber split ratio of 1:16.
d) BER better than or equal to 10712 at the PHY service interface.

N
N'RLC q
GPON limity Utlumu

* ITU-T-G.984.2 GPON (PMD layer specification)
— Class A 5-20 dB
- ClassB 10-25 dB Optimalizace d élenf
— Class B+ 13-28 dB P
— Class C 15-30 dB 64 uzivatel l‘:'
— Class C+ 17-32 dB )

« Splitter maximum loss Sp"tterkc?l:z?m 1:128
_ 12 3.7 dB pro rat etrasy
- 14 7,4dB
- 18 10,8 dB
- 116 14,1 dB
- 132 17,3 dB
- 164 21,0dB
- 1:128 25,3 dB - EX

e Meérny Gtlum vidkna e
— 0,31 aZ 0,40 dB/km pro 1310 nm 3

N
N'RLC .
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Dalsi vyvoj PON

» KdyZ dnes nainstalujete G-PON, tak

e zacca7 letse o €éekava pfechod na 10G PON
— NG PON .... XG-PON1, XG-PON2
— NG2 PON ... 40 aZ 100 Mbit/s ?

« zadalSich cca 7 let je p Fedpoklad p fechodu na WDM PON

Prechod na NG-PON

‘ O-band ‘ E-band ‘ S-band C-band ‘ L-band

1260 1280: 1300 1320- 1340 1360 1380 1300 1420 1440: 1460 1480 1500 1520 : 1540 1560 1880 1600 1621

G.984.2 [ ol ] i
G'984'5I&’egular (FP) - - n |:|
Reduce (DFB) Of [j

|

Narrow (CWDM) or

3 —>
NG-PON (G. F B
(G99 |:| [————-: NG-PON Option 1 * NG-PON Option 2**
A B C D
Legend: D GPON Up |:| RF Overlay D Present
B cronon | NG-PON {0 Fure
o #= Telcordia
NRLC =~ ’“

1640 1660 1680

12
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PON porovnani — EPON/GPON @
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EPON GPON 10G EPON XG-PON
Rychlost Dwn/Up 1G/1G 2.5G/1.2G 10G/1G,10G/10G 10G/2.5G,10G/10G
kédovani 8/10b NRZ 64/66B NRZ
Split ratio 16/32 32/64/128 16/32 64/128
Logicky dosah km 10/20 60, rozdil 20 10/20/30 60, rozdil 20
FEC ano ano ano
Power budget PX10/20 Class B+,C,C+ PRX/PR10/20/30 Class B+,C,C+
Sifrovani ne AES voliteln & AES
Réamec Ethernet GEM Ethernet GEM

ARic .
Varianty PON
%%es,@ai“,qf

[oLT +—

+ Point-to-point, trees, linear add/drop, rings,
+ Single or cascaded splitter (1:32); (1:2) (1:16), (1:4)(1:8)....

Ai’m.c

« Simple engineering of facilities—optical loss budgets
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PON - tradiéni topologie
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1x OLT 1:2
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Problém penetrace :

ap

Home connected / Home passed ...'.
VySS&i cena OLP port / uzivatel "-AA
\ :
A‘VRLC 64x ONT
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PON — jak osadit splittery?

%E"s h??

« Osadit splittery p #imo? |
« Pouzit konektory? E
* Svary - mech. spojky?
o Jak m éFit?

— Alespon jeden konektor/splitter
» Jak pfipojovat ?
— Casové hledisko
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PON — koncentrace v ODF

co High capacity ODF
1x OLT
- N x fiber
+ reserve

Nx K
splitters

Our Recommendation:

Use Outside cabinets

For beginning penetration 10% - ODF for 320 users
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Rate 16:1 or less (input/output fibers) -
ol
Use splitters 1:32 and 1:2 for split 1:64, temporary 1:1 28 =
N Sl
A N x 64 x ONT
N RLC -
Struktura FTTH sité & )
: : %““s/ream“*’f\
Level DO : Level D1 Level D2 Level D3
Backbone Distribution

Center ODE

48-96 f
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PON — venkovni pasivni ODF
,, R 4
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PON — vnitini pasivni ODF
R <
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Outdoor universal cabinet RLC

« Passive/Active or Passive/Passive with splitters

Terminal for
1056 fibers

Air-
conditioning

Power Supply
AC/DC 48 V

Ai’m.c
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Space for
Active

equip.
24U 19¢

Accumulators
48V
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CO — Outdoor steel cabinet
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Agregace v sitich PON @

©sit3 az no

« PtP —volbou aktivnich prvk @ volim zp Gisob a misto agregace

« PON sit’ — prvni stupe n agregace
zagina pfimo na splitterech

« DalSi rozhodnuti zavisi na po ¢tu
zékaznik G v lokalit & a
poskytovanych nebo planovanych
sluzbach.

2x 1Gbit/s Ethernet — 4x GPON 2,5Gbit/s

23

Agregace v sitich PON @

» 16/32/64 zdkaznik & na port OLT

» Pocet port Gt PON OLT

e Pocet atyp port G upstream OLT
— Nx1GBE, N x 10GBE
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Motto:

Jakakoli FTTH si t’ je lepSi nez zadna !

Dotazy ?

Dékuji za pozornost
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