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China Broadband Users

ILSE R P E R AL F & RRE, BN EMALBIEE2. 2142

8 1L2008F3A M EHH R E L7146 7 7,
H i ADSLA 156587 A

March 2008- Internet user in China 221million, Broadband subscriber 71.46million
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In Year 2002,only 6.3% internet users are broadband

subscriber. By end of 2006, the percentage has increased
to 66%
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May 2007-Broadband subscriber in China reach 58.24mil.
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W 55 5 5 W 4% B9 & & Applications Determine Network Development

“Home”’: Fixed line operator main customer and main advantages, with
popular contain, will be the attraction to development, application is the key to
the FTTH development

REMSL: REBRE. REMNASERUELERE

Home Network: Home Communication, entertainment a_nd informationalised
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Bandwidth Requirement from various aEpllcatlons
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Hliher bandwidth demand from the user drive and exiedite the chanies in current coiier connection technoloii
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Business application development and Bandwidth (BW) Demand Forecast
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Targeted Bandwidth for user :
By 2010 to provide

20Mb/s and above for High end user

8-16Mb/s for low medium end user
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FITXEAR R A EERH AR
FTTX Gonnection Main Technology

BIRENEAK TCIREANFIR

Active Solution Passive Solution
| -
S 0 ernet Connection
g [ EPON J

Small Area Switching Connectipn

[ GPON ]
ybrid Connection
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HEXRMAS, AEEEBERASREREZ TEHNEREZSERE

In the real application, reason to choose which technology base on

WEFKEER Application Requirement
BEABBER Maturity of the technology
WERAER Equipment cost
wEtEEER Equipment Features

P 2% I K B 3= Current network condition

EPONHIEEEfR#{L (802.3ah) , HEENBETREARE, B
BmES, BRUSCREFX, S&FBEK.
EPON is IEEE standard (802.3ah), the advantages of this technology is
common commercial application, mature, mass production of the chipset,
lower equipment cost

GPONHITU-TH#rAEL (G.984) , HEEZMBEHMESF T, NES
HRFEFEEWEE, WTOMIFSHEF R, ERAOAMINEE, ESHIFR

HELRRE.

GPON is ITU-T standard (G.984), GPON advantages is it’s features such as
higher speed and transmission efficiency, support TDM, better OAM , higher
standard



EPON5GPONERE—#HEAR, BEEHUNARZEIIGEMNEZSR, BT
EPON/GPONEXH 3% S(P2MP) AR, BEBTIAKRENALST, HEEES
. IRRIFZFERMELF. RELEES. FREEK, WERERE, S5
e, ERFIPLMEEES, EPONEBHRI RS SEAMB EE%®E.

BIRGPONTHgEEMTFEPON, TERFEMIERS. /LK. PONZEOR
eE eb FN IS M BESR, BERBIRETDMII S, 1B BRNf %ix3 KM iErg iy ee
51, IEERIEFBEPON, HGPON#:RBEHEBIE .

EPON & GPON are same generation of technology, have the same
system features and application, because both EPON/GPON are
using point to multipoint style, this can save a lot of fibre cable, at the
meantimes provide high bandwidth, high speed, better transparency,
high standard, farther transmission, flexibility, hybrid, suitable for IP
network etc, EPON is a most popular choice in current market.
Although GPON has better performance than EPON, mainly on higher
transmission rate, higher split ratio, better fault alert and monitoring
features at PON connection point, and also can support TDM, but due
to it still not in mass production, so EPON is a more popular choice,
but will promote GPON when it technology mature
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Broadband Applications Propel Access Network Alteration and Speed Improvement

New Technology
Introduction

L R e e h ----------------------------

Analyse current
network condition

Control Backbone
Network Distance

I
I
|
: ADSL2/2+
I
i |ADSL Upgra§
|
i VDSL2
Changing drop cable|
I
|
|
I
I
|

Develop LAN Connection
according to the resources

Eliminate Network
Disruption

Because of the current copper cable network running over long distance and aging effect, and
also the low ADSL speed, it has become a bottleneck of the braodband applications
development. In year 2006,started network integration, alteration, speed improvement, moving
DSLAM nearer to the end user, reduce the copper network distance, at the meantimes
through the upgrade of access network technology, implementing ADSL2+, increase
transmission rate of the network. FTTH trial started since 2005
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th E S AE A (FTTH) B #HRIER
China FTTH Current Condition

20054 I 37 SR 16 M &
2005 Trial on site

HBEECEERES, ARZMEANRE,EL8. I . . t=mEm
HITIKR

Initiated by telcos, multi types testing, in Shanghai, Guangdong, Hubei,
Beijing Province

2006.4F 5 A #E 4 iy B
2006 Choice of Technology Stage

EPON. GPON#/KiE+ZMMEEMEx, EPON=Ml HiE 70 (R B

EPON, GPON technology under observation stage, EPON property chain
expedite maturity

2006 £FEPONIR IS E KT AR B : KIS AR BB

2006 EPON technology has a lot of improvements, chipset compatibility
mh [E B2 {SEPONTE Ml R 1) RE

China Telecom EPON has commercially standardised
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China FTTH Current Condition

2007 FE RS 3 BB Ex _
2007 Small Scale Launching Stage

EPONIZ &R EENIK, EPONIIE/SE BN EL
EPON equipment compatibility test, EPON small scale
launching stage

2008F KM E T M L
2008 Big Scale Commercial Deployment Stage

HFTTBHN RIS B L BUS IR B T K IRIER 4
FTTB everywhere and villages informationalised
construction demand growing at booming speed
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Shanghai FTTH Network Research Introduction
FESFM=MEHFAP: 2BFEPX. B5FE. WEXIHNHAITTER,
EANTRERXIEEIZ T 10297 .
Targeted 3 types of user: Apartment, Commercial Building, Villa
(SDU) , 1029 total users in 3 trial sites
ABANEENMX, ELEEAWH/NXTHI20 FHIEANR K.

Apartment, in Shanghai no.9 city 320 users connection.

‘WHEH, ELBERXETHAPHEARIR.
Commercial Building, completed 64 users connection in Shanghai
Information Building
SIENX, ELBHESREMNETHR645PEIENE R .
Villa (SDU), completed 645 users connection in Shanghai Golf Resort
B MEEKIFNR, FIETPONEAAREHARHRESUFSHBRLTE
Determined PON technology for different user group through the testing
HEEATEXFBETIPTV AREFBRM - S4MREFRMN) FREFET
=iEEM. NGNES.
Provide IPTV (1HD channel, 54 standard TV channel), high speed
internet and NGN voice.
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EPON Trial Network Practical Application & Requirements

i L. OLTE Li@idFE/GEC S5BASHEIE, 3ENIPMAN,
Broadband Internet: OLT uplink connection to the BAS through
FE/GE port, and link to IPMAN.

5. RFAMEIADEIONU, ONULE#EHPOTSO, VOIPFIES EME
A B84 | P 4 oY % ER 3 5 E

Voice: Using build in IAD in the ONU, ONU’s POTS port, VOIP
and broadband internet are using different IP MAN routing .

IPTV: HETMA%ELNMHETIPEZEARE BEHMHTHBEE

FARNMME L, EREPONRG L HARETHEE.

IPTV: IP streaming control through LAN near to the backbone ,
deliver the live telecast programme to the user’s set top box,
EPON system must have the capability to support video
streaming
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EPON Trial Network Practical Application & Requirements

VoD #E: HAR S AMEES, BHTEASUBRBREHMAR, &8
T/ Ll S e SRR AR X B R S A BOMS CGEFRRSES) , AN
HIMS 5T BX MMSin 2l im F PHL N S /I X AR 55 -

Video On Demand (VOD): From content distribute to network
control, divided the programme contain to session by session,
for backbone transmit to each LAN’s MS (Media Server), from
LAN media server deliver to the user’s set top box.

E1E%: #Ba T MBIOLTRI LASZFFRITOMEE O 2 F5E1FISTM-1,  ONUF]
AR TOMIEO G EE1FAV. 35. ZEEPONR L L FFRTONEIRHE, FTE
FrIRAES-128/NEThEE, RIEFA PHIREHREM.

E1 leased line: Some vendor’s OLT can support TDM port incl.
E1 & STM-1, ONU can support TDM port incl. E1 & V.35. For

security purpose the AES-128 encryption feature has to be
actived in the EPON system.
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cAMMuUnEATins Design lead

RIEMEONTIEAFHEXK:
Trial Network’s ODN Requirements:
- S RANARRBISE, FKRAMBERLLEME LS.
Using Armoured and flat cable for different deployment conditions
- APABERRAREANIRIEENAIREL, REEER D EFRHEASOHE -
Mechanical splice for drop cable onto fibre face plate, choice is face plate
— China standard A86 face plate
- EASHSBMEXRALETHRITAAIRE, BEFR. E, FRTIREEX.
Using mechanical splice for splicing after the splitter, easy and fast
splicing, reducing enviroment requirement
FARARESHZ In house Cabling
- FMAEBENMXARPREMSZ, FXA—RAEXZE R BMERIPTVAISE S M.

Using the existing in house cabling, provide IPTV and broadband online
with a cat5 cable.

ONUAJEEZE ONU Deployment

- ONUEESSHEH PR, ZAONUERRE, KHEX, TXE*h, XKNTES
NONUFR IR AR AL, BEIEUR.

ONU has been deployed in the low voltage riser, multiple ONUs have been
centralised, no ventilation, no heatsink, installed heat isolation plate
between the ONU for heat distribution
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MR EET X TFHEBESFTTHIRE TSNS WRIE

ZHAEEUB20% W T EEIL TFTTHRRIEMRSE
MEEAEAN. @i XEMERNEIER, AiREHEE. iR
RAENRUCIERRZENIRR. FERTIE. BARIE
K&tz 7R AIER.

The whole project has been completed by June 2006,
and successfully handover, achieved expected result,
set the China Telecom FTTH project design, testing and
commissioning standard.

Uptodate, there are more than 20 cities carried out
FTTH testing network. The network construction has
provided equipment improvement, solution quality
improvement accumulation, setting up standard, cost
reduction etc
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FEEESHSBEMERNY R

China Residential Structure and Communication Network

1. UHRXARN, FEREES ARSBEF

Community as an Unit, high density, centralised users

2, =X ZR. MSE. SEMBAFHE
Type of Residential : Multi storey (upto 6 storey), small highrise (from 6
to 12 storey), highrise (more than 12 storey) and villa

3. BigiEX: XEMUHXIBNHITTEMEES
REXGEMUBEAH AHITRMNBS
Construction model:
Fibre network coverage is base on community as an unit
Village’s coverage is base on natural village as an unit

4, XHEBRAN: EHUABTEELE
Fibre Deployment method: Underground in City

Overhead in villaﬂe
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Multi Storey Residential

NEEE

Villa/Resort Type Residential
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Passive Distribution Network Topology Structure

»Using Optical exchange, 2 stages exchange method

>3 layers Fibre optic network structure: user backbone optical cable,
distribution cable, LAN cable (community)

> Fibre splice in the optical exchange cabinet or optical distribution box

»User backbone optical cable: Ring topology, every cabinet served by 2
different route optical cable, using 96-288 core high fibre count cable.
»Distribution cable: Using star topology, 1 stage distribution cable shall not be
less than 12 core, 2" stage is using low fibre count, 2"d stage exchange using 4
nos. of closure

»LAN (Community) Optical distribution network in housing area or building,
optical splitter installed at the central point of the community

— =4 PMXEFE iE P R EE
HATEAE KA FONETER  RHEHEA 2% ¥

1st Stage fibre DF 5 B R Customer
exchgange exchange Branching R_isel_?l-%re%ab_le Home
L Cabjnet Cabinet Pojnt Distribution Point ermjnation
© T rm T WS T ks RERE | EBBE |
Backbone Fibre Distribution Cable Existing Network Drop Cable Fibre
Fibre Cable Cable Patchcord

FTTHHL 7 (1) 2 e X Tiiical FTTH Construction Model
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« ODNZ5#y (ODN Structure):
SRRz 4549 Using Tree Structure

« 933 (Optical splitting method):

U—RaHAAAE, WAILIRAZE S, RIEBARPSHEE, MAINE, &
EEER A,

Mainly using single stage optical splitting method, also can use 2 stage splitting,
according to the user scattering density and application environment to choose
suitable splitting method

« DKL EN (Splitter Installation Rule):

NIRRT EAIFHN (X)) , TEET4. Bk tsmainE

Optical splitter install in LAN(community), investment saving on backbone fibre &
distribution fibre

c KO BEBLEARKEME (Optical splitter installation method and location):
Shwrik: BRIE. SEERNE, REREAXFOHEIAIMIE
Centralised Installation: SDU, highrise etc, installed in community central MDF or
outdoor cabinet
DHERRE: ZEER REEANE) , REEHE EHRYBIAHERRD
Distributed Installation: Multi rise building (mainly 6 storey residential), install in
the riser (common area in the building)
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GaTHN

« ARERREAFRNKELE (Optical Exchange cabinet installation method & location):
FAPMNEHARE, ADKIAANTE. GiF. HE. HXEFEL, AERB/TEEHFANLR
£/, MEXTARTAN. ZERXFEFATUUSHER, EAEMEERRKALGEREIENERTE

B AFLA

Using Outdoor Standalone installation, at pedestrian street, green area, street, community etc
area, fibre cable enter exchange cabinet using underground duct , overhead method not applicable
in city are. Multiple types of 2 stages exchange cabinet, indoor/outdoor wall mount or closure in the
manhole

* L4 RYI%EIE (Choice of fibre cable)
KAEEMECHFLREXNBLRERRARICHERKELY, G.652DNE, SARERERKAMR

WeEA I, RGBSR KA E R RETIRERI X D458 .

Using armoured to strengthen central or loose tube type PE type waterproof optical cable, G652D

fibre, using fusion splice to join the fibre, fibre terminated at the optical distribution cabinet which

has patching capability

* NP #4%: (Drop cable):
Using single core SM flat cable, G.657A fibre, installation method can be pre-installed duct,
trunking, cable tray, above ceiling, exposed duct/trunking etc method, drop cable using mechanical
splice or Field Assembly connector, cable termination in customer home: china stanard A86 box,
hybrid information box (incl. ONU, home gateway, router etc equipment)
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WHIPEFTTHA B S

Some unique points of current China’s FTTH development

>HESZHFNFTTHA R
China already enter FTTH development stage

>ZE FPONBIFTTHEIEEAB AR ZHIVEANME I EE 1)
PON is our main FTTH access network construction direction

>HTEFEALREEMER T ZFMSEEELSHAR, BMNEZERIARIBE
THAE, MENNEREEMENEERENES

Because of the hundred years unchanged copper network has blocked the
development of a lot of high speed business development, the fixed network
operator facing a development bottleneck, to change the current copper network
is a very difficult and challenging job

> L IR B REE, BIRFE O ECEAN, Eigis g S E A
Implementing the optical network, focus investment on optical access network,
strict control the investment on copper network and usage
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WHIPEFTTHARBYS S

Some unique points of current China’s FTTH development

> SR FTTHEmEHN EER =T HEIERE

3 main reason which affected the current FTTH development
EIR A AN R = BY 5] R
High construction cost
PEARE AR EFTTH#EH I 51, FTTHEZ KA LiX#EILS5DSLE %;
Reduce the construction cost is the force for FTTH moving forward, currently FTTH
construction cost is still very hard to compete with DSL

I 55 75 5Kk HY 5] &
Content Requirement Problem

KA ESTRLS, WFEFHEERMAL; EREHELHNZEER
PRI+ 8EE
Optical access relying on the high speed broadband business, business still under
development and exploration, and also have to consider affordability of the user

¥ 7% [O]$f By (o) #
Return of Investment (ROI) issue

IEE RN EE E - R E R, W ELRERERES, BEF
ER SRR
Operator tighter control on the capital investment, higher demand on ROI, and also more
focus on short term revenue
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Total cost per line (RMB)

4000

3000

2000

1000

onstruction
FTTH(200 FTTH(200 FITCab+A Method
+]. AN
604) 1)  CLIBHLAN ooy TRy
B E&sEeEtr (oo 4000 2800 1400 1200
Total cost of per line
(RMB)

BRIFTTHIL#EN 5 TADSL2+ 3-415
Current FTTH Project construction cost is 3-4 times higher than ADSL 2+
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FIZ AR B — U o)/, S R AR, B I FTTHRYHET 2 A
Construction cost is a very sensitive issue, too high construction cost will
affect the FTTH development

FTTHEE ¥ Bl As— Bl 4 14 B
FTTH Construction Cost

IRBAIA:

. f$EOLT. ONUSKONT. DAY
SRR H. PDHXIRHL. mEs
FELAA MRS

* XYTPON, B&IRBAAZILR
SEHiEE| —EBPONR AR ST ONUH
TitE

25 PR EAD B IR HE SRR |
- BIERTES I, & _
£00 5‘21%%:5 LR IREDEE Equipment

2. BB, DEXA. cost
NIRS; BESSE. B “
RIS 40%-50%

T#EmT:
I3 = A
Cable and ﬁ?ﬁslﬁﬁﬁ ‘\ _-*@Iﬁ“ ﬁ%ggﬁﬂ%ﬁ-
accessories A0 EEZIS_- sl
Cost a%ﬁy Installation THERES

25-30% 25-30%

25
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Have to find a cost effective solution for FTTH initial investment

MONUZ Z= 11 & 7 & W 48 12 I HI PR X
Determine the network construction model base on the installation location of the ONU

>FTTH: ONUIREREEAFRYP, XAEEHEANAFPRE, ONUREMRE, BIRAR
= (—1"PONO324 A P, 12 {#30Mb/skl L+ 3E)

FTTH: ONU installed in the user’s house, fibre straight into the user home, individual ONU, high
construction cost (1 PON for 32 Users, provide above 30Mb/s broadband)

»FTTB: KAMDUZIONUREAE#E, XAEI X%, mE100KARELZE, ONUHE,

FIEA B A B (— NPON OB £ 128-196 12 {4 20Mb/s T 3% )
FTTB: Using MDU type ONU installed in the riser, fibre to the building, last 100m using cat5,
shared ONU, lower initial investment (1PON port for 128-196users, provide 20Mb/s broadband)

>FTTN: MDUZIONURFHEHXHE, XAEHX, mH/F500KF HRARIHEC B,

EZHAPHAZONURE, MEARAER(—IMPONOEES12P,12148-16Mb/st3x)
FTTN; MDU type ONU installed in the community equipment room, fibre to the community, last

500m using existing copper, more user shared the ONU equipment, lowest initial investment

( 1PON port for 512 users, provide 8-16Mb/s broadband)

ZEPEMBEANMIVK, EZRASENERIEN, EFEEBRERAE, el
FEREE
Combine current access network situation in China, choose the suitable construction
model, control initial investment, fulfill the business development requirement
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Example 1: Shanghai Thompson Residential Area FTTH Project

ODNX S EMEBELE M (AR REEH)
ODN Investment Analysis (excl. active equipment cost)
Single stage optical splitting
Wigdr , Ay P 4 40% method, 1:32 optical splitter
centralised installation,
— cascading fllbre, every villa
27. 20% has 2core fibre

TRtk TIEFEN
® TR I . . 187270/
‘ Fibre routing construction cost
= i Lo 1872RMB/home
S O JCUR S IE R B bR
B bR, Dfﬁ%% High construction cost due
64. 40% to the high passive
N . A components cost
Passive components = 64.4% of total investment  mechanical splice, fast
HIER (A1EATEEN527.2%) splice module, fibre

: : atchcord, closure etc
Installation cost (incl. labour) = 27.2% P y



EH—=: LHIHKREEENXFTTB (PON) X4k T iz
Example 2 : Shanghai Jiang Yang Residential Area FTTB Project

ODNE S EMIZ EEH I (A B8 &FEH)

ODN Investment Analysis (excl. active equipment cost)

Wi 4% TR#RH Implementing single stage

fth 2%, optical splitting method, 1:16

10. 00% : . .
optical splitter centralised at
community equipment room,
cascading fibre, every unit has

‘ 2core fibre, MDU with build in

B%f?f)%’ |AD installed at the ground
floor riser common area at

B TRk imse  each block, using existing catd

W it T %% cable and a pair of twisted
T VB B 1 O i asf+ Kkl 3% cable to provide voice, IPTV,
FELE, O il 9t highspeed internet to the user
55. 00%
TR EEZMRITE S 2R EMNS55% 5 P& TIREN
Passive components = 55% of total investment 300t/
MIER (AFEATEBEZN531%) Fibre routing construction cost

Installation cost iincl. Iabouri =31% 300RMB/home



> NETH2NEGIAIAEY, BERFRERAEE LIS IHERP, XA
FTTB. FTTNA]LAPEIRFTTHER & HIHA B3R E R A,

From the above 2 examples, we can see that through sharing the
equipment resources per user, using FTTB, FTTN, initial investment cost for

FTTH can be reduced

PETTHRAZE S A AR IRERRRAZR TR AN, TAEEE
IR, FIRNABREEHEERR, KKFLVTEEBRMALEE

Construction cost for FTTH using 2 stages splitting method is lower
compare with single stage splitting method, cost saving on duct, 2" stage
optical splitter in the riser, significantly reduced the no. of optic cable
deployment

PRTREREMEMEIRRP, EARERK
Location of optical splitter nearer to the end user, lower construction cost



>FTTB. FTTNEEA T IERMESEMNBGE, AT S5 HIAI5E
mElE, MEMRER, BRI E R A

FTTB & FTTN is more suitable for the transition period during the
migration from copper network, can fully utilise the existing copper
resources and reduce initial investment

>RAFTTB. FTINARE, SFARA—RHHHX, LUETMBHET
BHNTERIFTTH,  GREGI2H MMDUR SRR L Bk ES, ML
B RAKAR, KETEEL, HESHAFTTH)

When using FTTB & FTTN method, should apply single stage optical
splitting method to ensure the smooth transition to FTTH in the future
(using example 2, change the MDU equipment to Optical splitter,
network structure change to 2 stages optical splitting, no need to
make any changes on optical cable and can achieve FTTH)
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Copper to fibre Construction Solution

- Follow the “quality not quantity” rule, provide FTTH

High End Resident User applications, best quality best price

Try to set higher standard, but strict cost control
Not providing drop cable to user, suitable to implement
FTTB+LAN

Setting up Operator brand name

B b 2

New Resident Area

Try to set higher standard, but strict cost control

Fully utilised the existing copper network resouces and
Existing User Improving end equipment,suitable to implement FTTN+DSL

Speed Alteration

Looser performance requirement, strict cost control

'

Has to resolved the problem of cable from POP to
village always been stolen

Suitable to implement FTTN+DSL

FRMERAREARME KR, RERBEHNHAGRBEASHENERATE.

Different user has different requirement, implement targeted solution

accordini to site condition

Outskirt and village
Informationalise




FTTHZA R 5K BE
FTTH Development Strategy

X HIREMEMFTTH

Ultimate goal is to achieve whole FTTH network

‘FTTB (PON) +LAN/DSL . FTTN (PON)+DSL{EX4i3iEFER,

FARBXES LRI B IR A
FTTB (PON) + LAN/DSL, FTTN(PON) + DSL as transition, Using sharing
resources method to reduce initial investment

HMERBRMAGREFI AT ERESE, UsPrIEAN, F
B EEFTTH

Must consider how to effective utilise the transition period investment,
using lowest investment, smoothly to the next stage - FTTH
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Copper to Optic Network Alteration

%D BIE: WAL, RECARNBE RN . 7 XEOTREHCHTER
Core thinking: City Copper not exiting building, village fibre to natural village,
implementing optical according to area and step

HFBaIFTTHE BRI A S, ZAFTIBA N EE, FIREFHNMIE TER

B L IMFTTHE 2% B #R.
Due to the high construction cost of FTTH, using FTTB method as transition,
materialise FTTH ultimate goal when equipment cost lower

> R XEF IEEOE KAWL B, LSS B

Stop copper deployment in new build area, replace with fibre optic cable

> S EImAR: SEEEENX. BIEXKZIFTTH(PON)
Targeting high end user: Implement FTTH (PON) in High end Residential Villa

> StXRim A P P TBEE/NXEESHFTTB (PON) +LAN/DSL

Targeting medium low end user: Implementing FTTB(PON) + LAN/DSL for New
build houses
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Copper to Optic Network Alteration

> BT R MFTTB+LAN, P2P, 4% [XFTTN (PON) +DSL
Commercial Building using FTTB+LAN, P2P, village area FTTN(PON)+DSL

2 [X 135 54§ 25 ) o803
Existing area copper network alteration

FEITHR S N BYIRIR, RIFIIAIE R, X AFTIN. FTTB (PON) +LAN/DSLFIDSLM T~ 7%
A3, GRrE R4 M AYEE S, IR T SRIT IR

Improving the copper network speed, according to the site condition, using
FTTN, FTTB(PON)+LAN/DSL and DSLM moving near method, shorten the
copper network distance, steady implementing migration from copper to fibre
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cAMMuUnEATins Design lead

POLTIRFIRN ERAEFRE, BERERERRE BOHE. BiR. TIFE
BCERMmAIIRE, XASPEEAN, EEINNERALEERNTIREMNLEE
TR {RLE TR LA

Generally OLT equipment using centralised installation, normally installed at the
headend, reducing no. of equipment room, electricity, air-con and others
equipment investment, centralised management, to make sure the whole network
is real passive network to reduce the maintenance cost

>R FFTINA RS, ADSLEIAR, RKiwm A 245 1< E wh = il 72500 K LA A,
iw & P SR K

When using FTTN method, implementing DSL technology, the last drop copper
cable length must be controlled within 500m to fulfill the user broadband demand

>NDUBIONUIR £ R 2 FE(E E MOE A FR ML . 4t R By sh O HLBS P SME IR
HUAEA, RIEARIRIE FHIz=F S KT FE B A E L2 AIMDUIR &
MDU type ONU equipment has been installed in the riser common area,
community’s central equipment room or outdoor cabinet with electricity, choose
different type of MDU equipment according to the site condition and business
requirement
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cAMMuUnEATins Design lead

FTTHAES Ie 1 32 P FE 2 /R B (5] #1
Problems To Be Solved During FTTH Implementation Process

> RREHPImAMDUEIONUIRE (ERREARENONURE) |
HFREAIMNEFHZE, BRI mREM, RERAE /NI
BHSMERTERAERE, HEEFT msliEEW.

The equipment vendors has to take into consideration the MDU type ONU
installed at the customer end (incl. ONU installed in the house), due to bad
condition of the installation enviroment, equipment dust and water proof
problem, small installation space and equipment size is bigger problem

> BERHPIRRELRNEHNAFHE EXREFEBEXNFHRER
LT BER KT ] TE RS W& R SR T #E

Normally the equipment is installed in the bad heatsink location, can
it work over long period of time under bad ventilation condition,
equipment must be able to withstand high temperature
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Problems To Be Solved During FTTH Implementation Process

>ONUMt B RFEE)RE: FTTHR P SETBRERIEEBETFEH. FHit
AT ERIFRRMRE . MERE. Fa. MEANERRAZR-D. o
PR Fimig & RIThEE, LUBEN E&BIRERfAE,

ONU Electric Supply Problem: Voice communication breakdown
when electricity black out. Safety, how long the battery can last,
battery life, price and maintenance cost etc of Uninterrupt Power
Supply. How to reduce the user end equipment power demand, to
lower burden of the to backup power supply

> RZ U R IR e S Y EFN A BRENMIR F B WA RIE X 5718
BFNLLEEHIPE, KA—RS MRS AAR, TEADEEIRERL
i PE S EL. AR B 5] SRR EE

Lack of effective testing procedure to identify fibre route faulty
point accurate: how to differentiate whether it's a equipment or cable
failure, using single or 2 stages optical splitting method, identify the
fault location after the optical splitter. How to do it in a easiest and
quickest way

& |
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=1= 73 ¥ E
FTTHEZM R S (6]
T 1. Flexible QinQ 6. Smooth upgrade to 2.G/10G
I_H.I I_q 2. Cross VLAN group broadcasting 7. 1:64 Splitting ratio >20km
K 3. VLAN exchange (1: 1/N:1) 8. Hybrid EPON/GPON Card
et iﬁyj iE 4. Powerfu_l L3 features (BIP/OSPF) 9.. C_atagoris«_ad L2/L3/L4 application
Fine Tune E'qmpment 5. 10G Uplink and downlink 11. High Density PON card
New Feature |
1. Dual Voice Online Protection 7. Fibre link Monitoring & Checking
2. Command Tracking 8. Protection
3. Front outgoing line 9. Software auto upgrade
4. Lightning protection 10. PON IT support
Operatlon M#llntenance 5. Surveillance (Door Access, Temp) 11. ONU & Home gateway
—Mgnac 6. Voice 112 Testing compatibility & separation

W HRUEURT ) 2, FTTB + LAN Application Condition

1. FTTH Application Condition

Discussion

3. FTTB+DSL Application Condition
4. FTTO Application Condition

35
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Thank You



