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Vysokorychlostni Internet

usneseni vlady CR &. 105 ze dne 26. ledna 2005
Narodni politika pro vysokorychlostni pristup k Internetu
analyza soucCasne situace
pojmenovani pricin pomalého rozvoje
k 31. kvétnu 2005 zfidit odborné Férum

zabezpecit dotacni titul pro rozvoj v letech 2006 - 2010



%’M& FIBER OPTIC TECHNOLOGY
NELANASLS CALIBRATION LABORATORY

Vysokorychlostni Internet

 definice Sirokopasmovy pfistup - v ruznych zemich odlisna

- Ceska republika - takové pfipojeni, které svou efektivni
propustnosti neomezuje uzivatele v jeho aktivitach

* hranice pripojeni - zatim na 256 kbit/s
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Vysokorychlostni Internet
Poéet vysokorychlostnich pripojek/100 obyvatel:

brezen 2004 2005
Island 26,7
Jizni Korea 23 25
Holandsko, Hongkok 23
USA 8
Cesko 0,28 6,5
Madarsko 6,3
Slovensko 0,01 2,5
Polsko 2.4

Cesko
Zarok 2004 - narust poctu uzivateld o 712 %
2005 — 450 tisic pripojek (+200 tis. Wi-Fi)

www.optokon.com
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Pozadavky na konektivitu

Dnesni pripojeni

TV (IP
(IP) broadcast 8 Mbps
2 TV sets — per 4 Mbps
Highspeed Internet 2 Mbps
Total 10 Mbps

Vyhled do budoucna

HDTV (IP
(IP) broadcast 60 Mbps
3 TV sets — per 20 Mbps
Highspeed Internet 40 Mbps
Total 100 Mbps
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Vysokorychlostni Internet

sirokopasmové pripojeni
« technologie xDSL
» technologie HFC/kabelové modemy (256kbit/s az 6Mbit/s)
« technologie PLC (data po elektricke siti)
 FWA technologie WLAN
« technologie CDMA
« technologie pro pristup prostrednictvim druzice
« opticke technologie - FTTX

uzkopasmove pripojeni
* telefonni modem — 56 kbit/s
* |ISDN - 144 kbit/s
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Vysokorychlostni Internet

ADSL _
s
« standardni telefonni linka :;a@ —_— A
. telefon FAX telefon

(Cu par) l |
« soucasné hovor i stahovani “_..-‘-'

dat DSL modem Spitter
« vysokorychlostni pripojeni -

maximalne 3,5 km

256/64, 512/128, 1024/256 - -

kbit/s
» vyhled az 2 (8) Mbit/s o
- agregace 1:50,1:20 telefonni sit

« duben 2005

do vzdalenosti 8,2 km
* nevyhoda:

Fair Usage Policy

www.optokon.com

Intemet
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FTTX reseni

FTTX — fiber to the X

FTTH — fiber to the home
FTTC —fiber to the curb
FTTB - fiber to the business
FTTP - fiber to the premises

www.optokon.com
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FTTX site

Dveé ruzné architektury:
PON — passive optical networks

AON - active optical networks

Néekdy se uvadi: FTTX =PON
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FTTX - PON architektura

P2MP - point to multipoint connection
OLT - optical line terminal

ONT (U) - optical network terminal
(unit)

shared bandwidth
distance 10 — 20 km

OLT

Fike

www.optokon.com
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Typy PON siti

 APON: Initial name for ATM based PON spec.
designed by Full Service Access Network (FSAN) group

- BPON: Broadband PON standard specified in ITU G.983.1 thru G.893.7
= APON renamed

155 or 622 Mbps downstream, 155 Mbps upstream

« EPON: Ethernet based PON draft being designed by IEEE 802.3ah.
1000 Mbps down and 1000 Mbps up.

« GPON: Gigabit PON standard specified in ITU G.984.1 and G.984.2
1244 and 2488 Mbps down, 155/622/1244/2488 Mbps Up
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AON- PON rychlost

rychlost prenosu v PON — srovnani podle standardu

SriMbps 1Gkps/ 1 IGbps
JdsplRs = 32splis = Il gplils =

L9Mbps JOM S FoHLE= 100HLEE:

Y .

ABFON EFON GFON Active
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FTTX — aktivni architektura

P2P - point to point connection -

Ethernet device - in the field
dedicated, full bi-directional bandwidth
distance — up to 80 (120) km

Fiber

Fiber

Router Router

Fiber

www.optokon.com
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Architektura aktivnich siti

£

Internet

=i 10/100

i Fiber
e Converter
2 km-100 km
j 10/100 Fiber ISP
edia Converter Media Converter

www.optokon.com
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Porovnani PON a AON
PON (GPON) Active
Structure P2MP (Point to Multipoint) P2P (Point to Point)
Distance 10 — 20 km 30—-120 km
Transmission | 1.244 Gbps /32 = 38.875 Mbps | 100 Mbps standard
speed 2.488 Gbps /32 = 77.75 Mbps 1 Gbps extendable
Wavelengths | Downstream 1490 nm Full CWDM spectrum
Upstream 1310 nm 1250 - 1650 nm
CATV 1550 nm
PON Limitation: distance - passive splitters
bandwidth - TDM (time division multiplexing)

special device -ONU, OLT - different for every standard

laser mode - at ONU - burst mode
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Model FTTX site

Aplikacni vrstva
zafizeni zakaznika, hardware,
software a informace

IP vrstva
sluzba poskytovatele pripojeni k
Internetu (ISP)

Prenosova vrstva
prenosoveé zarizeni pro propojeni
jednotlivych uzll

Vrstva kabelu
kabely s optickymi vlakny (nenasvicené)

Vrstva chranicek a stozaru
chraniCky a stozary

www.optokon.com
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Struktura opticke site

Pasivni ¢ast — vrstva chranicek a optickych kabelu

Slim Line
Distribution Cables

12/24 SM in & = 16712 mm ducts

T

Slim Line
Drop Cable

Slim Line
Feeder Cables

48/96/144/288 SM

POP i
m Distribution

Point

=

1-6 SM in @ = 16/12 mm ducts

Point of Presence

- Active equipment

- Cable management
- ODF/Patching

www.optokon.com
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Pasivni komponenty
rozbocnice (splitters)
konfigurace porti: 1x8,1x16,1 x 32
up to 1 x 64 (128)
technologie: FBT - fusion technology (up to 1 x 8)
PLC - planar technology (1 x 16 — 1 x 64)

: . ; ; base element 1 x 8
.\\.\\\\ \\\ J //

_— —

-—

“EL.

= ——|

base element 1 x 2

www.optokon.com
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Pasivni komponenty

Viozny utlum rozbo¢€nic:

IL =-10 log (P1/PO0) P1/PO output/input power (mW)

1x2: P1/P0 = 0.5, IL = -10 log(0.5) = 3 dB
1x 16: IL =-10 log(0.0625) = 12 dB

1x 32: IL =-10 log(0.03125) = 15 dB

1 x 64: IL =-10 log(0.015625) = 18 dB

Pro srovnani — vystupni vykon a citlivost transceiveru:
100 Mbit/s (30 km): Tx:-12 dBm, Rx: -35 dBm (23 dB link budget)
1000 Mbit/s (LX): Tx:-10 dBm, Rx: -19 dBm (9 dB link budget)




Mﬂf; FIBER OPTIC TECHNOLOGY
Sl AL CALIBRATION LABORATORY

Vrstva chranicek a kabelu

Chranicky pro optické kabely
standard HDPE @ 40/33 mm

distribution ducts @ 16/12 mm
drop microducts @ 10/5.5 mm (7 mm)

Optické kabely

feeder Loose tube cable, 48-244 viaken
distribution Uni tube cable, 12-24 viaken
drop Microcable, 2-6 vlaken

(@ 1.8—-6 mm)

l

www.optokon.com
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FTTH kabelové spojky

Vystavba kabelove trasy:

kabelové spojky
feeder-distribution kabely KSOM In line spojka
4 — 6 vstupy, G az 29 mm

drop kabely KSOS drop spojka
1 — 2 vstupu, @ 8-20 mm -
8 — 16 vstupu, @ 2-6 mm

8 vstupl — drop kabely _ "
1 vstup — feeder kabel
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FTTH kabelové spojky
Ukonceni kabell

rozvadéce: POP - velky pocet vliaken

MFNP — vysuvny a vyklopny Self, 3U - 144 viaken
distribuéni uzel — mensi poéty vidken

konektory: standardni - SC

specielni - HFOC
2 nebo 4 vlaknovy, LC standard /

www.optokon.com
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Vystavba FTTH siti

S177 svareCka
 kompaktni prenosny design
« aktivni vyrovnani jadro — jadro
« velky displej, 608 x zvetSeni
« grafické rozhrani
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Meéreni FTTH siti

LS 420 — zdroj zareni

PM 420 — méri¢ opt. vykonu
malé rozméry, nizka vaha

«  vybeér vinovych délek — CWDM rozsah
« CW, 1 kHz modulace

«  AWD (Auto wavelength detection)
« pameét, USB port

baterie, vestaveny dobijeC

LS 430 + PM 430, PON site

. meéreni az 3 A souc¢asné

www.optokon.com
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Meéreni FTTH siti
OFT 620 - Loss Test Set

«  Small size, light weight
Various working wavelengths
Absolute and Relative optical power

measurement

. USB port

. Powered by built-in rechargeable
battery

Auto Off

«  Battery status indicator
«  User friendly handling
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Media konvertory

Vrstva prenosoveé techniky:

datové sitée telekomunikac€ni sité
prepinani paket prepinani okruh
Ethernet: 10Base 10 Mbit/s SDH (Europe) SONET (USA)
100Base 100 Mbit/s STMA1 OC-3 155 Mbit/s
1000Base 1 Gbit/s STM-4 622 Mbit/s
10G 10 Gbit/s STM-16 2.5 Gbit/s
STM-64 10 Gbit/s

Media konverter — pfenosové zarizeni v datovych sitich
opticka viakna

elektricky signal .

< »
<«
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Media konvertory

CS-110 Series Media Converters:
10/100Base-TX to Optical Fiber

Pair of Fibers

UTP cable CS-110 CS-110 UTP cable
PC SWITCH
Single Fiber
UTP cable CS-110 CS-110 UTP cable
l > WDM WDM < l l l l
PC SWITCH
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Media konvertory

Standards IEEE 802.3 10Base-T / 802.3u 100Base-TX
100Base-FX
Protocol CSMA/CD
Interface RJ-45 connector UTP 100-Ohm cable
SC (ST) connector MM 62.5(50)/125 um
SM 9/125 ym
Wavelength MM: 1300 nm
SM: 1310/1550 nm
WDM: W3 TX : 1310 nm; W5 TX: 1550 nm
CWDM: 1270 — 1650 nm
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Media konvertory

CS-110 new functions:

. Autonegotiation function
. Autocross function
. Link-loss forwarding

www.optokon.com
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Media konvertory

UTP port:

autonegotiation function:

10Base-T/100Base-100TX — 100Base-FX
!

automatically switched between 10Base-T and 100Base-TX

www.optokon.com
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Media konvertory

UTP port - MDI/MDIX Auto Cross function

MDI (Media Dependent Interface) — end station

MDIX (Media Dependent Interface with Crossover) — switch
CS-110 - automatically cross-connects Tx and Rx wires

(doesn’t matter if use ,cross” or ,straight” cable)

PC Tx > Rx Switch
Rx [¢ Tx

PC Tx ™ CS 110 > CS110 " Rx Switch
Rx [ < - Tx
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Media konvertory
Link-Loss Forwarding (LLF)
Link-Fault Pass through (LFP)
UTP TP
TX ~RX | y¢— TX RX ™
PC 3 '\ Switch
“RX (oFF) *» TX [ |RX TX
Link Fiber
Fail Link Remote Fault
Fail

Figure: Fiber Break Responses

www.optokon.com
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Media konvertory

CS-110 Series Media Converters

Standalone Type — external power supply

CS-110-S31-SC-30-DC CS-110-S31-SC-30-RM

www.optokon.com
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Media konvertory

CS-110 Series Media Converters

Standalone Type - WDM multiplexer (internal power supplier)
- FTTH (FO interface inside)

CS-110-W31-SC-30-AC CS-110-S31-SC-30-FTTH




fﬁﬁ NOA E FIBER OPTIC TECHNOLOGY
CALIBRATION LABORATORY

Sad AL
Media konvertory

AC4 - Access converter

10/100 Mbps twisted pair ports (4/7 port switch function)

100 Mbps FO port
Automatic MDI-II/MDI-X
SOHO (Small Office Home Office)
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Media konvertory

CRM2800 universal frame -2U height

designed for converters cards installation
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Media konvertory

CRM3500 Series — Rack Mount Typ

* 15 slots of 10/100Base-T(X) media converter modules
 The control card will occupy one slot
« 2 power supplier slots
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CRM-3500 konvertory

Management — using RS-232 interface

Mode: Up 0 day 00:03:52
SW/HW:v1.02/v1.01 Media Converter cChasis 2004/02/04 13:27:32

Media Converter

[1]. system Configuration
[2]. SNMP cConfiguration
[3]. Security Configuration
[4]. sSystem Maintenance
[5]. system Rack Console

[6]. System Rack Monitor
0]. Leave System Console Menu

Hint: Log out the Console System.

4============================= RACK ALARM S5TATUS ============================4
| Master 00:[MAJOR |
| slave OL1:[ ] 05:[ ] 09: [ 1 |
| 02: ] 06: [ ] 10: [ 1 |
| 03:[ ] 07:[ ] 11:[ 1 |
| 04:[ ] 08:[ 1 12:[ 1 |
4=======SS=SSSSS oSS SCSS oSS oSS SIS oSS oSS oSS oSS oSS S S S S SSSSSSSSSSS=========4
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* installed units

CRM-3500 konvertory
« type of module

« operational status of each module
» status of UTP line
* FO line alarm signalization

www.optokon.com

Monitoring using web interface

1T EMATE

B 1021681 20 SLEC1D
]

« GUI — graphical user interface =
[Namme has not been defined |

« topological system hierarchy

EER | [EomwsE s e R
= — — Joa Applal Wusdow
Lz IR :
¢ %—t&%
E5 sLFE340 | o
B sLFHas0 el
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Media konvertory

CS -1000 Gigabit Converter

Features:

« Complies 10Base-T/100Base-TX and 1000Base-T
to 1000Base-SX/LX
« Distance up to 550 m for MM, 120 km for SM fiber
« Optional SC, LC or Bi-directional SC (singlemode only) fiber connectors
One auto-MDI/MDIX RJ-45 connector interface
* Forced 10/100/1000 and full/half duplex, or auto-negotiation for TP port
» 8 diagnostic LEDs
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GBIC Series 1G Transceivers

Gigabit Interface Converters: S125-D55-GB-SX-3
SC duplex optické rozhrani

Parametry:

Multimode VCSEL laser 850 nm
« Singlemode FP laser 1310 nm
 Singlemode DFB laser 1550 nm

CWDM vinové délky

« SX vzdalenost 550 m
e LX 10 km

e HX 40 km

e ZX 80 km

« UX 120 km

www.optokon.com
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SFP Series 1G Transceivers

Small Form Factor Plugable: $S125-D55-LP-LX-3

LC duplex optické rozhrani

Parametry:

Multimode VCSEL laser 850 nm
« Singlemode FP laser 1310 nm
« Singlemode DFB laser 1550 nm

« CWDM vinové délky

« SX vzdalenost 550 m
e LX 10 km

e HX 40 km

e ZX 80 km

« UX 120 km
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RT125 Repeater/Transponder

RT125 opakovaé — prevodnik vinovych délek
protokolové nezavisly prvek pro prenos na rychlostech do 1000 Mbps

Samostatna krabicka:
RT125-V85/F31-SC-SX/LX-DC

zasuvna karta do CRM-2800:
RT125-F31/D51-SC-LX/HX-CC
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RT125 Repeater/Transponder
Pouziti:

a) Multimode - Singlemode prevodnik

switch

MM

b) Vinovy multiplexer (CWDM odstup kanalti — 20 nm)

A

\ 4

RT125

SM

A

\ 4

RT125

MM

A
A\ 4

switch

switch/router 1310 » RT125 1510 »
switch/router 1310 » RT125 1530 >
switch/router 1310 » RT125 1550 >
switch/router 1310 » RT125 1570 »

SFW-C-4M

1510/1530/1550/1570 nm
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Pouziti:
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RT125 Repeater/Transponder

priklad: provoz 2 prenosovych systému po jednom viakne

SDH TX

RX

RT125

1310/1490

SDH TX

RX

RT125

1310/1510

| 1490

;| 1510

1530

1550

CWDM

1490

1510

1530

1550

RT125

1530/1310

RX SDH

X

RT125

1550/1310

RX SDH

X
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FVC-3 Video konvertor

Features:

 digitalni prenos
« SM or MM aplikace
« video signal 0-10 MHz
« preklenutelna vzdalenost
up to 2 km MM
20 -120 km SM
* monitorovaci a bezpec¢nostni systémy
« format — PAL/NTSC
« Data and Audio kanal na vyzadani




mwﬁ FIBER OPTIC TECHNOLOGY
Sl AL CALIBRATION LABORATORY

FVC-3 Video konvertor

Pouziti:

a) dohledovy systém e Ae3 R ‘
L

E—w u

sone fiber
ecamera . emonil itor

b) dohledovy systém s ovladanim kamery

ecamera
*FVC-3-1VT-D1 *FVC-3-1VR-D1 ‘
=

I@—. = B |

JW)TI otwo fibers* | .
www.optokon.com
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Vysokorychlostni Internet

Triple Play sluzby:
* data

 hlas (VolP — Voice over Internet Protocol)

 video (TV programs, Video on Demand, Security Systems)

il

- analog CATYV receiver

www.optokon.com
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Hlasova brana

Voice over IP Gateway

Internet Service Provider

WAN
LAN 3x
et CGS-STB \_ A He
o m— IR R =
Camera C‘GS'STS PC — CGS-GW
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CGS-GW Gateway
Konfigurace vstupu:

Type WAN LAN FXS FXO / PSTN
GW1311 1x 3x 1x 1x PSTN
GW1140 1x 1x 4x
GW1002 1x - - 2x FXO
GW1006 1x - - 6x FXO

www.optokon.com
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CGS-GW Gateway
Varianty pripojeni k ISP — WAN port:
« CGS-GWxxxx-TP

twisted pair

e CGS-GWxxxx-FO

.

3

www.optokon.com

fiber optic — SC interface

2,

2
1>
.a';.;g
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CGS-GW Gateway

Varianty pripojeni k ISP — WAN port:
« CGS-GWxxxx-FHIN

Fiber to the Home, do vnitfniho prostredi

e CGS-GWxxxx-FHOT

Fiber to the Home, venkovni provedeni




MME FIBER OPTIC TECHNOLOGHY
Sl NS CALIBRATION LABORATORY

Gateway - specifications

H.323 Signalization protocol (according to ITU-T recommendation)

Audio | Vi
udio | Video |\, or |1 245 |Q.931
RTP / RTCP
UDP TCP
P

H.225.0 - Call signaling protocols: call setup, monitoring and disconnection
Q.931 - ISDN user-network interface

H.245 - Control Protocol for Multimedia Communications
defines parameters of transmission channel

RTP/RTCP - Real Time Protocol / Real Time Control Protocol
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Gateway - specifications

SIP Signalization protocol:

Session Initiation Protocol — based on text messages, similar to HTTP

Audio | Video
RTP / RTCP

SIP

UDP
IP

RTP (Real Time Protocol) — used for transmission of audio and video signals
in real time (marks in packet head — the right sequence of packets)

RTCP (Real Time Control Protocol) — cooperates with RTP
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Triple Play sluzby

program FTTH — moznosti prijmu TV poradu

« IPTV
kompresni standard

MPEG2
prenos SDTV signalu — 3 az 4 Mbit/s
HDTV (High Definition TV) — 16 az 20 Mbit/s

H.264 (MPEG4)
SDTV - 1,5 az 3 Mbit/s
HDTV — 6 az 10 Mbit/s

pozadavky na sit multicastovy prenos
unicast (zdroj musi vysilat v tolika kopiich, kolik je
pfijemcl) — neumérné zatizeni sité
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Triple Play sluzby

program FTTH — moznosti prijmu TV poradu

« CATV pfijimac
vyuziti stavajicich siti kabelové TV
distribuce analogového TV signalu — po optickém vlakné

Oplical Splillsr | T sel
CATV ept. TX EDFA 1 FO 1550, I
I I |
— — I |
CATY glgnal I— - —
l———a N

www.optokon.com
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Triple Play Box

CGS-TPA

FTTH Application
3 fibers: 2 data + VolP, 1 (1550 nm) CATYV signal
2 fibers: 1 data + VolP (1310/1550 WDM), 1 (1550 nm) CATYV signal

L4 L3 L3
CGS-TPA Y e e
CRM 2800 _ ——%— % ——
.I._ | 3% LAN + 1
1 (] [ . |
switch | 5\ S
y g phone
T e enphone M pSTN 2
| |
| |
| |
I
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Triple Play Box

CGS-TPA

« Data services up to 100 Mbit/s

* VolIP services, SIP protocol

« CATV receiver 45 — 870 MHz bandwidth
PAL and NTSC CATYV systems
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Triple Play Box

CGS-TPA
Typical configuration:
CGS-TPA | - X - | XXXX
Fiber optic connection Fiber optic interface*
2 two fibers FTTH FO interface inside the box
- data+VoIP (1310/1550 WDM) NSC SC/APC
- CATV signal (1550 nm) uUscC SC/UPC
3 three fibers NE2 E2000/APC
- two fibers data+VoIP NPC FC/APC (2.05 mm standard)
- CATV signal (1550 nm) UPC FC/UPC
ULC LC/UPC
HFOC | type of FTTH connector
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Pouzita literatura:
Firemni dokumentace OPTOKON

Sifeni TV vysilani v IP sitich — jsme pfipraveni?
(Ing. Petr Berka, Ing. Jaroslav Vrana, Ing. Dan Komosny, PhD.)
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Dekuji za pozornost
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