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PBN — Pacific Broadband Networks:
FTTx prekvapeni nejen pro operatory
Pieter Dhont, Jifi Gollner, Martin Tupa
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RF video jako prekryvna sluzba FTTH
DN \/%

Udélejte si doma
kabelovku ! <

P2P (point-to-point) —
— PON (Passive optical network) —
— P2MP (point—=to—multipoint)

= P2P - VWyhrazené vilakno kazdému klientovi
= PON — pasivni opticka sit’ — sdileni vlakna vice klienty (32/64/128)

® Migrace FTTB — FTTH ( snadna migrace z P2P FTTB/C — PON FTTH)
® \lyuziti stavajici technologii (xbsL, bocsis)
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FTTH: RF video/RF overlay

RF distribuce TV signalu jako nastroj pro zvyseni penetrace FTTH zakaznik{

— osvédcena technologie kabelové televize

«  RF downstream pro distribuci TV programy\alog FM,TV, DVB-T, DVB-C)
(o))
o

+  TX 1550nm+EDFA+splittery ¢ f——
1x32 b&#ng. \ /

1x64 nékdy

64

A

1x128 tézko
P2P : RF video po samostatném viaknu (2 vlakna do FTTH GW)

A

PON: RF video po stejném vlaknu na samostatné vinové délce 1550 nm

(1 vlakno do FTTH GW + 1550 drop demultiplexor v GW sméruje signal na TV RX)

kompatibilni s GPON a GEPON technologii
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PREKLENUTELNY UTLUM V SiTI HFC

1550 nm

e O 0= O

FTTB, FTTC, FTTH

— .
max +18dBN min =6 dBm
do trasy ! max 24 dB navstupu RX

>

—»

utlum trasy
it vloZny Utlum odbo€ovani signalu .
ulzrrnn + | deleni idedlni Gtlum (dB) | realny dtlum (dB) | atlum
vlakna T 5 7 konektoru
1x4 6 7
1x8 9 10 + utlum svari,
1x16 12 14 mech. spojek
1x32 15 17
+
1x64 18 20
1x128 21 23 nezapomenout na
1x256 24 26 rezervu 2 dB !
+ Pri RF overlay po 1 vlaknu nezapomenout na rezervu 1,5 dB za mux !
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1550 nm

A ;’
Optické prijimace TV signalu - Uroven vf signalu na vystupu / '

RX
vlozny utlum odbocovani signalu

opt. vykon na vystupni vf Groven aplikace
vstupu RX (dBm) (dBpv)
-6 dBm 86 dBpv A:FTTH
-6 dBm 102 dBpv B:FTTB 20 HP
-6 dBm 115 dBpv C:FTTB 100 HP
-8 dBm 82 dBpV A:FTTH
-8 dBm 98 dBpV B:FTTB 20 HP
-8 dBm 111 dBpV C:FTTB 100 HP

plati pro 42 kanald CENELEC, OMI 4% (Optical Modulation Index)
nelinearity 2. fadu (CSO) -60 dBc, nelinearity 3. fadu (CTB) -60 dBc pfi -6dBm plati pro 42 kanald

CENELEC
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Direct Modulation 1550nm Laser Transmitter

Less than Skm only

Dosah laseru v siti FTTx

o

1x32

L

e

LTE153-8000

Externally Modulated 1550nm Laser Transmitter

Takeé zalezi na:

* v jaké kvalite

/

Na vysilaci zalezi! ——
More than Skm is poss>bw
2

B

1x32

* Jake spektrum namichate » kvalité modulatoru
* jak to umite nastavit

I EY)
]Norking S.I.O. v

.




< 40 km TRANSMISSION DISTANCE

LTE153-8000 < 40 km
1550 nm

FPR
SMOF
RF INPUT D— — RF OUTPUT

10 dBm output

10 dBm S_BS e
e Dosah laseru v siti FTTx

< 65 km TRANSMISSION DISTANCE
LTE153-8000 EDFA :56550 I:,n,; PR

SMOF
RF INPUT M - e L m+ RF OUTPUT

7 dBm output 18 dBm output
18 dBm SBS

suppression
PBN
Pacific Broadband Networks

> 80 km TRANSMISSION DISTANCE

LTE153-8000 40~50 km 40~50 km
EDPA 1550 nm ELEA 1550 nm FPR

RF INPUT RF OUTPUT

7 dBm output 13 dBm output / 13 dBm output
13 dBm SBS EDFAInput power

suppression =2 dBm

m— HFC — Series 2

- High power 1550nm applications

Long Haul Links FTTx CATV Overlay High port density
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HFC = Serles 2

LTE153-5000 éPBN
High Performance Externally modulated 1550nm laser transmitter

—  RF pre-distortion circuit for excellent CSO and CTB performance together with low distortion parameters.

—  Optimized models for 60 PAL channels, 89 PAL channels, 70 NTSC channels or 110 NTSC channels.

—  Flat response for 45~1003 MHz.

—  Dual redundant hot swappable power supplies, universal mains or telecom battery.

—  Field adjustable Stimulated Brillouin Scattering (SBS) suppression for optimized CSO to suit 14~18 dBm
fibre line drive levels.

— Aspecialized FTTH version for very short fibre lines is available with up to 20 dBm SBS suppression.

—  Field adjustable dispersion compensation.

—  Front panel LCD for local monitoring of transmitter status.

— Integrated SNMP agent with RJ45 Ethernet port for remote monitoring.
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HFC — Series 2

LTE153-8000 é pBN

Externally modulated 1550nm laser transmitter

— RF pre-distortion circuit for excellent CSO and CTB performance with low distortion
parameters.

— 2 x7 dBm Optical outputs designed to support up to 89 PAL or 110 NTSC channels.

— Flat RF frequency response 45 to 870 MHz ideal for RF overlay on P2P or P2MP

— Option for dual redundant universal mains power supplies.

— Field adjustable Stimulated Brillouin Scattering (SBS) suppression and dispersion
compensation.

—  Suits 13~19 dBm fibre line drive levels when used with EDFA.

— Integrated SNMP agent with RJ45 Ethernet port for remote monitoring.

— Lateral cooling with field replaceable rear mount fans.

— RF input on rear panel, optical outputs on front panel.
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HFC = Serles 2

LTE1550 éPBN

The perfect Solution for the smaller HFC and FTTx Applicatio

— Analogue InGaAsP DFB low-chirp laser with optical isolator and thermoelectric cooler.

— Handles legacy analogue cable television as well as digital DVB-T or DVB-C formats.

— 45 MHz to 1000 MHz forward path RF amplifier with automatic gain control (AGC) for a constant optical
modulation index (OMI).

—  Automatic Peltier thermo-cooler control and automatic laser power control for constant laser temperature and
optical output.

—  Option for integrated Erbium Doped Fibre Amplifier (EDFA) to achieve the very high optical power levels as
required for FTTH systems.

—  Self-contained 19” subrack 1 RU with integrated universal mains power supply.

—  Backlit LCD display provides status monitoring and control.

—  Front panel mounted USB craft port with optional Ethernet port on the rear panel for SNMP/HTTP network

management.
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HFC — Series 2

LT1550 — Product Example éPBN
1550 Direct Modulated TX & Erbium Doped Fibre Amplifier in one 1RU Housing

LT1550-160-33-F4-SC-SNMP

7.8d8Bm  3.1dBm

p; >
RF INPUT >@Fe i>’ —@34“0 mwV (16dBm)
AUX. RF INPUT Wj e

» 3.16 mW (5dBm)

LT1550-40-33-0-SC-SNMP

7.8dBm  31dBm

f Y //

RF INPUT —([> @) ¥ » 40 mW (16dBm)
AUX. RF INPUT > I
— 3.16m mW (5dBm)
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— HFC - Series 2

Ersn

Pacific Broadband Networks
Erbium Doped Fibre Amplifier
—  Suitable for analog and digital television systems, DOCSIS, CATV, FTTH and more applications.
—  Suits 1550 nm DWDM applications for multiple wavelengths on single fibre.
—  EDFA optical amplifier technology to extend analog and digital CATV to suit long distance feeders or
larger FTTH distribution systems.
—  Single, dual, tri, or quad 980 hm pump amplifier models are available with selections between
20~1280 mW (13~31 dBm) optical output.

—  SNMP/HTTP monitoring, management and control as a standard inclusion.

- T LF T OEF O o T pEe

[

FUSE 1A SLOW BLOW
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— HFC - Series 2

PBN

Pacific Broadband Networks

Erbium Doped Fibre Amplifier

Option [X]-[Y] — Optical power / Outputs
20-1 = 20mW (13dBm) output, 1 output
40-1 = 40mW (16dBm) output, 1 output
80-2 — 80mW (19dBm) output, 2 outputs (16dBm x 2)

960-24 — 060mW (20dBm) output, 24 outputs (16dBm x 24)
1280-32 = 1280mW (31dBm) output, 32 outputs (16dBm x 32) *

* This option implies the use of E2000/APC optical connectars, option [Z] = E.
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KOMBINOVANA TECHNOLOGIE FTTx-TV/RFOoG/HFC/CATV

do pozaduje kombinovanou technologii FTTx

operatofi,

vatelé sluzeb

Poskytovatele
Provozovatelé Telekomunikacnich
kabeloveé televize sluzeb a internetu

PBN:
HFC-FTTx

ﬁe =
HFC — OVERLAY SOLUTIONS !

(kdyz se to umi)

* 1RU Externé modulovany
* 1RU EDFA aZ s 16 port(
* 1RU Integrované fedeni TX a EDFA

- V.

( Modularni a redundantni feSeni

\ AIMA3000 Lze kombinovat

~ OLT-TX1550nm-EDFA
AULE SIS od riiznych vyrobci

\,

2

Sofistikovany softwarovy
bali¢ek pro
Network Management
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Total price of GEPON project

Total price per subscriber

$500000,00 -

$100,00 +

CENA A MODULARITA
GEPON-RF OVERLAY

GEOLT (Data; VolP; CATV
Splitterix32)

Data, VolIP, CATV D
splitrovani/1:32 Splitter1x32)

A\

Data
OCMR (Data; VolP; Spl

Data, VolIP : .
splitrovani 1:64 GEOLT (DN\¢a; VolP; Splitter ~ ~X54

splitrovani/1:64

\F:

CMR (Data; Splitter 1x64)

GEOLT (Data; Splitter 1x64)

1000 2000
Home Connected
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CENA A MODULARITA
GEPON-RF OVERLAY

/ Data, VolP, CATV

__—8TOLT (Data; VolP; CATV splitrovani/1:32

Splitter 1x32)

OCMR (Data; VolP; CATV;

Splitter 1x32)

I

/

Data, VoIP
splitrovanif1i64 Data

splitrovani/1:64

GEOLT (Data; VolIP; Splitter
1x64)

OCMR (Data; VolP; Splitter
1x64)

GEOLT (Data; Splitter 1x64

OCMR (Data; Splitter 1x64) —

10.00 2000“
Home Connected
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FTTH GW — GEPON ONT s RF OVERLAY RX

= I
IC_’E"P?' BE - : CATV RF output
. N S, . o o BB
| Y ! e ! e’ 1 ¢ 45~862MHz
l L e . ector | =5 OEt ! (option)
: | | AGC '==— == | Control ! |
-0 -0 I
: : Optical RX :
Optical | I 14%00m |\ :
line port | 1550 nm ! g N |
=[] f
| _“--\..__ et L
| 1490 nm ] — Optical TX R
: I RJ45
- 13100m i -{\*q >§< ' L 40/100 Mbps
| 1310 nm . 1 Fullduplex
! | Ethemnet
- I .
PM410 — Block Diagram -
| L
| = | | L]
- EPBN : | :
| Pacific Broadband Networks it} — 4 |
J | 1 I [th s ]
O P U e
: Wi-Fi . ! | Ermoomocoes L=l RJ
: 802.11b/g/n | Wi-Fi | ' VoIP | v S (POTS)x 2
| (future option) 1 ' | e e e - -' | (option)
. e s -
I R 1 O DT ]
o ST
12 VdcT o G

FTTH GW — GEPON ONT s RF OVERLAY RX
PM410VT - Rear View

New smaller design
reduces footprint and
allows desktop and
wallmount installations

High-Performance AGC
controlled CATV Output

Snap-On fiber

2xSIP v2 based POTS
ports

4xFast Ethernet Ports
(MDI, MDI-X) for End-
user devices, IPTV

STB or external router

organiser protects
excess fiber

underneath unit or
mounted separately
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KOMBINOVANA TECHNOLOGIE !

HFC-RFOG-EP,P-GEPON

One Platform, One SolutionQ

PBN OCMR

_______—FTTx-EPON P:MP

* Shared 1000 Mbps across a
maximum of 32 homes

* True IP solution

* Embedded routing and switching
security

1 dedicated SMOF
per home or

.| FTTx-EthemetP,P

* 100 Mbps symetrical
* Future proof last mile
* Dedicated single link to each home,
ultimate in provisioning, capacity

and maintenance 3

HFC
* Fibre to the Curb
* Fibre to the Apartment
* Digital CATV
* Data via DOCSIS

~ *Digital CATV.
* Data via DOCSIS

KOMBINOVANA TECHNOLOGIE !

HFC-RFOG-EP,P-GEPON

FTTx/HFC/RFoG pfistupova platforma PBN OCMR épBN

m Zavedend reference a mezindrodni standardy

Pro poskytovatele internetu a telekomunikaéni operatory:

m Atraktivni RF video overlay nabidku jako skalovatelny doplnék IP TriplePlay sluZzeb
Pro provozovatele televiznich kabelovych rozvodu:

m Plynuld hardware & software migrace z HFC na GEPON nebo GPON

m  Plynuly upgarde DOCSIS HFC na moderni RFoG

HFC, RFoG, GEPON P2MP a P2P Active Ethernet feSeni v jedné platformé.

Reference

Vzdy namisté

www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o. PRODer-



ADVANCED INTELLIGENT MULTI-SERVICES ACCESS PLATFORM !

(AIMA3000)

HFC/RFoG/PON Video Overlay pristupova platforma PBN AIMA3000:

Inteligentni platforma nové generace éth [
Pacific Broadband Networks

Vytvorit signal RF overlay, rozdélit
a poslat ho do jednotlivych OLT (GPON,GEPON)

OLT maji vétsinou vestavény WDM MUX 1550/1310,1490nm
(pokud nemaiji — pfidat externi
soucastku WDM MUX)

Redundatntni 1+1 zaloha modulii a cest
(automatické prepnuti do 15 ms)

Idealni pro RFoG hlavni stanice
vyuzivajici DOCSIS

———————

IMA3000 PLATFORMA PRO HFC/RFOG HLAVNI STANICE

AIMA3000 chassis a moduly

Moduly (slot 1 aZ 16)
 FRXV  —Forward Path Receiver Module 1260 nm ~ 1610 nm
» FT3S — Forward Transmitter 1310 nm Single Module
+ RFAF  —RF Amplifier Module Forward Module
+ RFSW  —RF AB Switching Module
* RRAQ  —Returr fath Quad Receiver Module

QS

ejvetsi hustota Al




 AIMA3000 Platforma pro HFC/RFoG hlavni stanice !

Nové moduly — rok 2012 (slot 1 az 16)

+ FT3D  -Forward Transmitter 1310 nm Dual Module

» FT5S - Transmitter 1510 nm Direct Mod. Single Module

+ FT5D - Forward Transmitter 1510 nm Direct Mod. Dual Module

» FT5D-xx - Forward Transmitter 1510 nm Direct Mod. Dual Module - ITU

» FTMD - Forward Transmitter Multi-Wavelength Dual Module

+ XMTX - External Modulated Transmitter 1550nm Module

« EDFA - Optical Amplifier Gain Flat Module

+ OSPL - Optical Splitter Modules

« RFSW - RF AB Switching Module

+ OPSW - Optical AB Switching Module
- Ruzné

+ AHHC - Hand-Held Controller

PBN s
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Ing. Martin Tupa
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