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HFC Product Offering
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Distinctive Core Competencies épms'\,!

HFC - RFoG - FTTx
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Optical Communication Mainframe

Chassis and Power Supply

OCMR - OCMR - SNMP - OCMPS
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OCMR Modules éRBN

Transmitters, Receivers and Media Converters

LTM13/LTM15 — FPRM — RPQRM — LTM802
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OCMR Modules

OSMS - OWDM — OPSC — OPSAB — RFABM — EDFAM — AGC3
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Light Linkg Series 2

High power 1550nm applications
Stand-alone transmitters, receivers, media converters, protection switches
Broadband optical nodes and customer premises equipment
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Distinctive Core Competencies

Migration to all Fibre Networks

TYPICAL CATV NETWORK
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Distinctive Core Competencies

Next Generation FTTH Networks

VIDEO ON ' Light Link® Direct
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Fibre Modem

Light Link® Direct
GEPON-1000

é Pacific Broadband Networks

FIBRE TO THE DESKTOP.

FIBRE 10 THE CLOSET
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CUSTOMER

Television
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* 1000 Mbps Internet * VoIP * VOD * DVB-T * DVB-C *
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Distinctive Core Competencies épms'm}!

Software Products

NMS3-ENTERPRISE-II NMS3-EPSM NMS3-NETCRAFT
Enterprise Manager EPON Provisioning Service Field Configuration Tool
Management Software
Remotely manages all headend Facilitates provisioning of large Provides management tools to
devices, including all active and complex FTTx networks. configure all Light Link®
elements throughout the products.
network.
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AOCMB6000 — P2P Eran

High Resilient Advanced Optical Communication Mainframe

2.4 Th/s Backpi. Capacity Congestion-Free switching for all ports
L2/L3/L4 Hi-Performance Wire-Speed Aggregation Switch/Router
Supports up to 336-ports at 1Gb/s and 8x 10Gb/s in one chassis

Redundancy:
+ Redundant Back-Up; Supporis STR/RSTP/VRRP
+ 1+1 Power Redundancy
= All elements Hot Swappable

JIINT S Sophisticated Switch Core Supporting:
= Identification Process Application Flow above Layer-4
+ Data Package Filtration Function on all ports
« Differentiation, Management and Application Flow Conirol
«IPv6

Tight Security via:
+ Standard, Extended and Time-Based ECL
+ DAP (DOS-Defence) to avoid attacking form virtues like ICMP, SYN, UDP
= Support 802.1x based on user
* Mac-Address restriction to limit number of hosts

Powerful QoS Support:
802 1p, WDR, WERM and Diffserv.

* Priority-Based serve users with Il to their
priority leve!
+L2/L3/4 Flow Classification
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PBN products

Pro¢ PBN?

m Podpora mezinarodnich standardd.

m Hardware & software migrace z HFC na PON (Lightlink Series 3 Platform).

= HFC, RFoG, GEPON P2MP a P2P Active Ethernet feSeni v jedné platformé.
= Dodavatel integrovaného RFoOG/EPON feSeni.
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RFoG - FTTx

10. birezna 2011, BRNO

PROFiber Networking CZ, s.r.o.
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RF Over Glass épms'\,!

Co je RFoG?

= Nahrazeni koaxialniho kabelu optickym vliaknem v ,last mile“ (FTTC/B —> FTTH).

= Sit' pfipravena pro nasazeni PON technologie.

= Vyuziti stavajicich HFC komponent; struktura pasivni optické sité odpovida EPON /
GPON / WDM PON standardim pro ‘last mile’.

= RFoG podporuje vSechny stavajici koncova zarizeni pro CATV, véetné STB pro VoD,

DOCSIS modemu, atd.

= RFOG technologie umoziiuje operatoriim maximalizovat navratnost jejich investic
(RF distribuce, DOCSIS a VoD) a zaroven umoznuje flexibilné zavést EPON / GPON /

WDM PON technologie na té samé optické infrastrukture
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RF Over Glass Products épms'\,!

(RFoG) applied in FTTH systems
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RF Over Glass Products épms'u}!

RFoG Introduction

Typical HFC network
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RF Over Glass Products épms'u}!

RFoG Introduction

Typical RFoG network

Head end i Fibre OSP | Customer premises

Optical
amplifier

Fibre network
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RF Over Glass Products

RPQRM
Quad
Return

Receivers

“RFOG” RPQRM-[Y]-RFOG = -28 to -12dBm input
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RF Over Glass Products éRBN

DPON-HFC
Optical Node Unit for HFC RFoG applications

= Designed to be implemented in a 1x32 FTTx environment
= Suitable for PAL, NTSC, DVB-C, DVB-T and more

= Can be optioned to either receive 1550nm forward path
signal or pass it on to the ONT (EPON-ONU)

= Transmits return path on 1310nm or 1610nm (or
1590nm) at 0dBm

= Active Carrier Suppression (ACS) for burst mode
operation. Allows up to 32 units to transmit on the same
combined fibre network to one receiver

= DOCSIS 1.1, 2, 3 standards compatible

= Compact, sturdy enclosure can easily be mounted in a
wiring closet
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RF Over Glass Products épms'u}!

PBN products associated with RFoG
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PBN Hybrid xPON RFoG Products Eren

PBN products associated with RFoG / EPON

RPORM-X}-RFOG
Retur path receiver

© Pacific Broadband Networks June 2010 24 BridgingtheLight—

© Pacific Broadband Networks 11



March 16, 2011

PBN Hybrid xPON RFoG Products Eren

PBN products associated with RFoG

= PBN has developed its own customer premises mini-
node, the DPON product line, for SCTE compliant
RFoG applications

= Options for return path RF only units, or full duplex RF
all over one fibre core, with optional digital PON by-
pass.

= The PON by-pass option allows easy integration with
the EPON/GPON solutions and products such as the
4100 (pictured bottom right)

= Traditional HFC product lines with added features
complete the RFoG solution.
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PBN Hybrid xPON RFoG Products Eren

PASSIVE OPTICAL NETWORK : CUSTOMER PREMISES
RFoG + PON Overlay 1 Power Supply
DOWNSTREAM I ”
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RETURN PATH RF @ 1610nm' 1310/1490 nm

PC (x2)

Telephone (x2)

EPON-ONU

o

Television

Set Top Box
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RF Over Glass Products éRBI}mI

RFoG and PBN products

Forward Path system levels
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RFoG and PBN products

Return Path system levels

RF input
10 or 20km fibre High
2.2dB or 4.4dB loss modulation
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/]’ /
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PBN Products Eran

MAU
Multiple Access Unit for HFC, RFoG, FTTH
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RF Over Glass Products épms'\,!

Co je nutné mit na paméti pfi systémovém navrhu?

= RFoG ma stejné pozadavky na design jako EPON / GPON / WDM PON sité
m  Design dopfedného sméru je prakticky stejny jako u HFC
m  Zpétny smér vyzaduje:
o Dostate¢nou uroven na pfijimaci zpétného sméru, WDM viozny atlum, atlum
1:32 optického splitteru a optického vlakna
o Kazdy decibel optické Urovné se rovna 2 dB RF urovné.

o Dostate¢na opticka Uroven na vystupu pro kompenzaci ztrat na optické siti
(utlum trasy)

o Maximalné citlivy pfijima¢ zpétného sméru, ktery bude schopen zpracovat
nizkou urover signalu ve zpétném sméru z optické sité (zpétny utlum trasy)
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RF Over Glass Products

ODN-RFoG

Optical
Distribution
Node for
RFoG
Networks

= For extending the distance of your RFoG network or for combining up to 4 RFoG networks
on the same upstream fibre to the headend

m  Uses a 4-port EDFA for the forward path

= Four individual receivers and upstream transmitter for the return path

m  Return path can be segmented for increased network capacity

= Feeder link distance of 20 km or more between the headend and the ODN-RFoG.
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ODN - RF Over Glass Products éRBN

ODN-RFoG Application Diagram

AU HEADEND PON END USER
PBN OCMR ODN-RFOG b3z
e
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= HFC Node replacement providing for up to
256 RFoG system users.

©2009 PBN 09100601
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ODN - RF Over Glass Products

é Pacific Broadband Networks

Outdoor node with EDFA, RX, TX to address the issue of fibre
conservation from Hub Site to optical split location's
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Light Linkg Series 2
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LTE153-8000

Externally modulated 1550nm laser transmitter

Direct Modulation 1550nm Laser Transmitter

Less than 5km only
I 5
~ -1 {
. - 1
e= s : & 3
- EDFA .
Lm1s - 32
Externally Modulated 1550nm Laser Transmitter A tha s A
) More than Skm is possible =
LS 2
l 1
LTE153-8000 EDFA 2
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LTE153-5000

Externally modulated 1550nm laser transmitter
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Dékujeme za pozornost!
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