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1& Sirokopasmovy pristup

O F1TX/ PON
= Instalacia a udrzba PON
= Testovacie riesenie
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Co znamena FTTx?

FTTx....
FTTP ... Fiber to the
Premises




FTTB - Enterprise Data Services

=7 0OC48/0C192

ADSL Large Building
DS1,DS3

10/100/1000M Ether Access
ATM 200m —20km ﬁ
SDH/SONET Optical Fiber
= Slinlssess
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Small Building ﬁ
Central

MetroAccess
40km — 80km Ring

troCore
ffice

Copper

Sluzby zabezpecované operatormi:

ADSL] | 10/100MEther

USA: SBC, Venison, Etc

Europe: BT,DT,FT,IT , [
Japan: NTT y .
Asia: China Telecom, Korea Telecom

SOHO



FTTB - Apartment Service
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FTTH - Home User Service
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PON - Passive Optical Network

PON :— nizke naklady vyuzitie zdielania na optickom vilakne

) N
Layer 2 Data link
nastavenie ramca

Layer 1 - > PON &tandard prenosu

_

Celkova (Qo0S) zavisi od metoédy prenosu
optickym vlaknom a tvorby ramca




PON vo vseobechosti

1 Sirka pasma sa priamo umerne

znizuje so zvysovanim poctu
pripojeni.
' 5

BEST EFFORT SERVICE



Topologia PON

PON !m a) Hviezda

OLT

ONUs

ONUs &
PON .

b) Strom

OLT




Topologia PON

PON
ONU it}
J J , o1 C)Zbernica
ONU ONU ONU
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PON alebo Aktivna siet’

assive Optical Network (PON)

+ Bez aktivhych komponentov

+ 50% menej potrebnych portov
+ NizSie celozivotné naklady

/) +\Voice, Video, Data jednoducho
up to 64 - Vacsie naklady na port
subscribers - Niz$ia Sirka pasma ako pre P2P
< up to 20 km

v

Point to Point (P2P) Switched Ethernet + Vacsie pasmo
_ + Moznost’ nizSich prvotnych

Ethernet ONT nakladov
Switch(s) + Vacésia ochrana
s 1 - 10 fibers T - Menej spolahlivé?
Sl . - Viac udrzby?
oLT up to 1000 1 or 2 fibers - Voice a Video over IP

subscribers

10 KM “300mto 2 KM 1



PON Standardy

GE-PON (E-PON) G-PON B-PON STM-PON
Standard IEEES802.3ah ITU-TG.984 ITU-TG.983
WDM WDM WDM Single
Up:1.27 - 1.36um | Up:1.27 - 1.36um Up:i.28 - Up:1.3um
Up/down -20Uum
multiplexing Down: 1.48 -
method Down:1.48 - 1.50um
1.50um Down:1.48 - 1.50um (Video:1.55 Down:1.3um
- 1.56um)
Up: Up: 622(155)
Transmission Up: 1Gbps 156Mbps,622Mbps ' Mb Up:10Mbps
. .25Gbps,2.4Gbps ps
bandwidth +1.25Gbps,
(Wire rate)
. Down: Down: 622(155) _
Down: 1Gbps 1.25Gbps, 2.4Gbps Mbps Down:10Mbps
Maximum
transmission 20km 20km 20km 20km
distance
Number of branches | 64 branches 64 branches 32 branches 32 branches

MAC

Ether frame

Generic frame

ATM

STM




GPON — Home user Service

Video :1.55 um N
Data (down:

- I

Center Data (up: 1.31 um)
M

<

20 km

Max 64 smerov
Down: 2.4 Gbps
Up: 1.25 Gbps(2.4)

~ Internet

TRIPLE
PLAY

SERVICE

\
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Vyvoj FTTP

20km-40km

P
<«

CO

2004

1:100

2006 - 2007

Zmensenie poctu
vetiev a zvacsenie

poctu uziov 20k

1:8 '

Splitter orl+4
Router

2008 - 2009

Celooptickeé
prevedenie



r Zhrnutie FTTx

= Optickeé vlakna
= Dizky: 200 m — 20 km, 40 km
= SM OF, OH-free SM OF pre CWDM, MM OF pre LAN

= Sluzby
= Spolocnosti: DS1/DS0,E1/E3 su nahradené Ethernetom
(IP-VPN)
= Domacnosti: Vyvoj k FTTH, Triple Play (Voice,Video,Data)
= Narast CWDM medzi CO (Central Office) a Metro
= CATV: Planovana zmena na FTTx v priebehu 3 az 5 rokov



FTTx prehl'ad trhu - Japonsko

Predpoklady pre vyvoj trhu
(Jednotka 1000 pripojeni)
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@ISl OFth B% T n8-Fyb OFTH BFTTB+a

Cable Internet
Subscribers 2003/end 2008/end
DSL 9369 9890
FTTH 766 5899
FTTB 556 2897
Cable Internet 2331 2379




Priklad z Tokia

TEPCO (Fiber) ——




Trend of Broadband Access Studies
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Instalacia a udrzba systémov
ivé fazy

Construction Kostrukéna faza - instalacia OV
u (100 a2 1000 vlakien v kazdom
nhase Central Office)

Installation Instalovanie koncovych tsekov
ohase OV-PROP fibres a uvedenie do
prevadzky

Maintenance Udrzba - odozva na
phase zakaznicke podnety




Meranie v konstrukcnej faze

eranie timenia, odrazov
= OLTS, OTDR
= Overenie pripojnych bodov
= OTDR
= Obojsmerné merania su povazovaneé za dostatocne presné

Maly rozsah
<10 vlakien

Velky rozsah
100 - 1000 vlakien

OLTS



Meranie vo faze instalacie

= Meranie ,Drop" viakien
« OLTS, OTDR

= Kontrola optického vykonu na konci zakaznika
= Power Meter

= Overenie sluzby (SLA)

= Ethernet/IP, SDH, ...

Drop Cable

/

(@al

OLTS




Meranie vo faze udrzby

= Overenie optického vykonu
= Power Meter

s Vyhladanie miesta poruchy
= OTDR

= Overenie datového spojenia
« Ethernet/IP, SDH, ...

1231




Mozné problémov v PON systéme

Nie vzdy vypadok sluzby u jedného zikaznika znamena vypadok u vSetkych

Porucha na hlavnej vetve
— vypadok sluzby u celej
skupiny.

Porucha OLT — sluzba
nedostupna pre vsetkych.

Porucha v poslednej
vetve

ONU/ONT porucha u

zakaznika. Priciny poruch na vlaknach

*Vtaci (vrany) ozobavaja kable

*Hmyz (cikady, no¢né moly) kladu vajicka do
kablov

= Opravy komunikacii — prerusenie optického kabla

*Poveternostné priciny (vietor, kriapy)




Aka je realita?

(1) Udrzba je vykonavana na inej vinovej dizke

Down 1,55 um Maintenance
Up 1,31um -+ 1,65 um

(2) Do systému sa vkladaju filtre

PON method (shared type)

1.65 um filter




Pouzitie viditel'ného svetla

2.Visualna kontrolasPD

1. Pouzitie VLD

VLD - Visible Light Detector



Pouzitie zdroja a meraca vykonu

1 odstranenie mechanického
spoja aby sa neovplyvnili
ostatny uzivatelia

2. Pouzitie zdroja 1310/1550nm



Pouzitie OTDR na 1650 nm

Pokial’ si v sieti 1650nm filtre
a porucha sa nachddza az za
filtrom

Je potrebné filter vybrat’ a az potom
pouzit OTDR.

Pouzitie OTDR na
1650nm pre
zameranie poruchy.




Pouzitie OTDR na 1310 nm/1550 nm

) 1B5um cut filter

Odstranenie mechanickych
spojov aby meranie
neovplyvnilo ostatnych

Pouzitie OTDR na
1310/1550nm.
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Riesenie FTTx od firmy

/inritsu

Discover What's Possible™




Stratégia firmy Anritsu

Uspora nakladov ale bez

redukcie kvality

Skratenie ¢asu na
odstranenie
poruchy

Redukcia nakladov

na obstaranie
pristroja




MT9083 Access Master

- ’ Zdroj

vidite'ného
svetla

Meraé€ vykonu
a Zdroj ziarenia

— ACCESS Master
Vykonné OTDR

/inritsu

Discover What's Possible™




Zakladné parametre

¢ Hodnota...bez kompromisov!

® Riesenie vsetko v jednom
4 Kompletny nastroj pre konstrukciu a Gdrzbu
® Nizke naklady
% Cena od 7000 Eur
4 Merac vykonu a Zdroj ziarenia standard
® Vynikajuce vlastnosti ,
4 <1m mitva zéna, 5 cm vzorkovanie, T —
4 Dynamicky rozsah 38 dB SRt
® Jednoduché ovladanie

¢ Vyhl'adavanie porich pomocou
jedného tlacidla
# Specialne rezimy pristroja podl'a aplikacie
% Bez zbytocnych tlacidiel
® Prenosny ale odolny pristroj
4 Hmotnost' 2.2 kg
4 Najmensie dostupné prevedenie all-in-one

o0
=

00 .




Zakladné parametre

¢ Hodnota...bez kompromisov!
® Rychly start pristroja
4 Pripraveny na meranie <15 sekind
® Vydrz batérie
4 8 hodin
® Kompletna sprava suborov
¢ Jednoduchy prenos
® Drag a drop do PC, USB
4 Reporting a Analyza
® NetWorks emulacny software
® Uzivatel'ska konfiguracia
4 9 vinovych dizok (max 4 v jednom), 17 modelov
4 SM, MM alebo ich kombinacia
® FTTx construction: 1310/1490/1550 nm
® FTTx maintenance: 780 alebo 1650 nm
® CWDM pasmo: 1383 nm

© 000000
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Jednoducheé ovladanie

Top Menu 200b-Feb-14 10:-14

- T e i

Optical Power lieter [@ Light Source

——

IP Test (Connectivity) E IP Test(Counter)

|
I , l

I

= @Uisible Light Source @ System Settings




Pouzitie $pecialnej vinovej dizky (0.78 pm) OTDR

= —
5 (=
Bez vplyvu
=;"lm'—-" Kratka
Bez vplyvu R Re ) dizka OTDR
#FNEOHRERYE
o % Bez vplyvu na komunikaciu a transport aj v zivej
« NN sieti
2 \"‘\\ <Nizka citlivost’ prijima¢ov na kratkej vinovej dlzke>
; o] 'l % Ziadny vplyv zivej siete na OTDR (1.31/1.55 pm)
g f‘[ = Jednoducha udrzba
B
20 JI | Nizky dynamicky rozsah, ...
. | % Meraci rozsah cca 2 km.

09 10 11 12 13 14 15 16 17
HE A (pm)



Zameriavac poruch

Fault Locate 2004-Sep-1 00-00
WL :1310mm SM IOR :1. 465500
DR :25km{A) AVG :5(4)
PW :200ns(A)

Event 1

Dist :10.91095km
Total :3.589dB
Type :End(Break?)

Okm 2. 5588 3k /div

01  10,31095km EMMAFiber End 14, 648 0, 323 3, 083



Extréemne kratka mrtva zona

»7—-1.5mr_] 4m — 10m —
L | S| — 1
Mechanical splice Mechanical splice

Tablc:loo M T b m Menej akolm

B

WL z1310nm SM T0R :1,465500 Fiber Length: 16, 12m
DR :1km fulltrace 5 2%, #02dB
AvG =100 5 51, 492dB

= Typicky 0,5 m Il

= Najkratsia dostupna
mitva zona

= Original ANRITSU

16, 12n_ WfMFiber End o, $H &%, $E

| Yarker | Zoom & Shift |




Porovnanie s laboratornymi OTDR

WL =1550nm S I0R :1. 456100
DR z200km fulltrace
Pid =20000ns AVG 1805

Event Nomber:z
IO0R :-1,460000 Fiber Length:

7 E H b [
3 ]
R fulltrace Total Loss = &= sesdB : : : : : :
PR =3ns VG =100 Total R, Logs: 51, 492dB : : : : H :
z | ; ; : : : : :
: : Ok 20.4 ¥ 43k div

Dist H 174. 25824 kn
Loss 8 35.130 dB
Fiber Loss 5 0. 202 dB/km
Total R.Loss 31.914 dB

N Dynamic range 38 dB pri 20 us pre

+ No. "Distinf” THEEB Testy v Metro Casti
01 1, dm '
B2 b, T3m
03 16, 12n &M

Dead zone <1m(Fresnel) pri 3ns
\Pre testy v pristupovej ¢asti

Kratka mitva zéna a vysoky dynamicky rozsah OTDR



Vel'’ka pamat’ pristroja

L7 o/ 1 B/ aa,ﬁbg
F7 LB HAZ Bi%
- 99-07-31 23:59 =
(2] 99-07-31 23:59 %&ﬂ?
162525 , SLF 100912 99-07-31 23:59 Py
162525, 50R 100912 99-07-31 23:59
162525, SR 100912 99-07-3) 23:59
162525, SIR 100912 00-07-31 23:59 J=t
162525, 50R 100912 01-07-31 23:59
162525, SR 100912 02-07-31 23:59
162525, S0R 100312 10-12-31 28:89 | | 72
162525, S0R 100912 13-07-31 01:00
162525, SR 100912 25-11-30 00:00
162525, SR 100912 80-05-31 23:59 ZoaE
L3
I 3 - (.3935\ EN Eﬁ*‘ ':vufs}’tﬂ‘( iiff
[AFS S | 77481 e bl | BT

Spracovanie vysledkov v PC
Emula¢ny Software

-

(Vnatorna pamat’ pre viac ako 1000 priebehov

-

p
Pouzitie USB pamate, viac ako 30000 priebehov

(512M bytes)




Zhrnutie - test na optickom viakne

(K Kompaktné: B5

Batéria: 8 h
Rychly start: <15sec
NS

~

Nizka hmotnost’: <2.5kg

/

SC

Center

Power Monitor
Overenie opt. vykonu

vyhladanie poruch

<1.0 m dead zone \

Visible LD

Vizualna kontrola

OTDR (1.31/1.55/1.65) 9-one



Merania na servisnej urovni —
Test IP funkcie

-

IP Connectivity
Check

A\ 4

Ping & Trace rou%
-

IP Counter

Save Fil_e Throughput
/Read File )

] N\
[Flrmware

\Throughput

W
)
} (Download }

o Bwsten Settings

Update




Siet'ové problémy

* Does it access Internet? ‘How is the
- Does it access Specific =~ download speed User PC xxMbps

Server of Provider? }rﬂ'_mance? Provider PC YYMbps
@ Déwnload throughpuyt

: Measurement by R
Does PC have a capability

0 measure gigabit network
performance?




m Connectivity Check

. DHCP ]
upport single VLAR ' =
LAN Manual Select |

SQHO, Enterpriss Addressing

) o.o




Priklad - PPPoOE

CO

Access | | RALT di X/INL;I 4
Server edia " Media :
converter converter
| PPPoOE Session
IP Connectivit .
[ Y > PPPOE
Check
User Name . mt30801p
— DHCP Pagaword nt3080ip
DS (Primary) 172,16, 1,11
DS (Secondary) 172,16, 1. 22
CHAP/P4P CHAP
L Manual Service Name iptest ,
anua IP Address AUTO Vysledok
Netmask 255, 0,0, 0 .
Link Speed futo Negotiation O K/ Fal I ure

Description:
Connection Mode,Date,|P address,
Subnet mask, DNS,Link Speed —

Certification, MTU J/

Detail Result, ~ CONIPCEAVILY




Priklad - Ping

.................................................... CcO User
ONU
A ) i| Access OLT. Media Broadband
Target / (I L /Media —
.~ N i| Server converter Router
h P converter
\\((\:?—\ /L"I
Ping Measurement
Test Target
Target Name mt9080iptest
IP Address or URL 1270, 0.1
Settings
Number of times 10 Times
Timeout Threshold 1 Seconds ; |
Vysledok
Ping .
OK/Failure
Result -
0 Total times ... 0 times pass. 10M Half
Detail Result Link Down
-
Description:

Date,IP address
Response time




Download

Download Speed — Ako testovat'?

site

IIIIIIII‘

w
¢spnmmnnnannn?

Provider Managed

-

network

[Mbps]

100.00

80.00

60.00

40.00

20.00

0.00

Download throughput
CPU

o TN
w
/’ the download speed

measurement

changes according to

the PC performance

2.8GHz CFPU
1GHz —__
CHPU
AENMUE-=
e A A LA L Y-S
1 —
PC No.1 PC No.2 PC No.3

Download
throughput
Measurement by PC



Pouzitie pristroja MT9083

: User
-~ oNU
WWW ’ OLT . F
Server A A .| Access | | Media | {Media | Broadband S
T ' ~ 1| Server converter  lconverter Router Se
...................................................... g 4o :
File >

2004-8u

Meranie priepustnosti poCas
stahovania suboru cez HTTP.

IP Address or URL
Download File Name

MT9083 ma’ 100 % /htnl/test001, hta
vykon na Ethernete

www, anritsu, co, Jp

HITPDownload Status [

Result Download —-

Throughput: (Mbps 10M Half

Detail Result Link Down
-

Description:

Date,IP address
Download complete time,
Download file size

)




Priepustnost’ End-to-End

:> Provider Managed:>

network
Frame Frame

Send/Receive Send/Receive 6 .

< <3

*Support jumbo frame at 1000Base-T(9018byte, 9618byte)




Priklad merania

) Y
(Riadenie -------------- Jednoducr;é ovladanie

/kmerania (bez nastavovania)
- A ONU
sk e _OLT . Broadband | L o Media _Broadband
o o Media ) y--" Router

Router N , . converter
converter R, A A
Smer vysielania R
< Smer prijmu
Active mode Passive mode

DIE

Active Mode

Measurement direction Each Direction

Target IP Address 127, 0.0, 2

Frame Size B4Bytes ,

Trangmit Duration time 10 Seconds VyS I e d (0] k
Initial Transmit rate 50% .

Resolution 5% O K/ Fal I ure
Loss Tolerance 0, 0000% | ,
Pass Threshold (Sending) 100%

Pass Threshold (Receiving) — 100% a RyC h I 0 St

This Side The Opposite Side

Sending Dir, Receiving Dir,

Throughput TestResult

10M Half
Link Down

0 Mbps 0 Mbps

Passive Mode

This Side The Opposite Side
Sending Dir, Receiving Dir,

ok Fok

Throughput Test

100 Half
Link Down




Klasicky Counter

user

CO | ONU
| Access | | OLT . /Media Broadband
.| Server /Media ' converter Router
converter

2004-6u

Ether Frame

Result e ——————— — = e ==
Link Down ~ 10M Hal
Counter Item Current Accumulated
ReceivReceived Rate [%] : ko Hokok
Received Rate [bpsl : Aotk ek
Received Frames (Correct) : Hokok Aokok
Received Butes 3 Aotk ok
Unicast IP Packets z Aotk Heokok
Broadcast IP Packets : ko ok
Hulticast IP Packets : Hokok Aokok
Error Undersize : Hokok ook
Oversize : Aotk ook

FCS Error : Hokk Hokok




Zhrnutie

Trunk Drop Indoor
< > < > —>
@ Connector/Splice
End

(_)onfirm Ping, Download Confirm
Optical Power Throughput ONU/MC
Lamp

© 000000
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OTDR, Optical Power Meter, Light
Source and IP network testing




CMABSO0 Séria: Optical Loss Test Sets (OLTS),
Power Meters ,Light Sources

Zakladné vilastnosti

= Merac vykonu
= Pokrytie celého CWDM pasma 850-1625 nm
= Meranie Optical Return Loss Readings (ORL)

m N

vykon
s Zdroj
= 6 modelov
= s 2, 3 a 4 vinovymi dizkami
« MM/SM
= VFL
= Network test option
= Praca na batériu 20 hod.




Pouzitie

= Automatické meranie z obidvoch koncov
= Uspora ¢éasu
= Meranie pre 4 vinové dizky trva cca 10 sekind
» Odstranenie chyby sposobenej 'udskym faktorom
= Utim je zobrazeny a ukladany v obidvoch pristrojoch




Pouzitie

= Network test option

=« Overenie spojenia na Ethernet rozhrani a
funkcie ONT

FTTx Fiber Route

ARRERSRERE. o coi

ONT at ONU at Central

Cat5 Electrical Office

Connection Customer

Premise
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