& A B s
' fiE B ot i

ZLE &

wt

EAREmnEReEFTERARES
BHANEFEEHG -G -ILE - FH
PIERRET B ASE RS HNE
HFT LB ERI9% - E kg A
HifE - REIERHCHEESR - B
NAEEABFERETREEREETR
EHERE - B #AdAREEN
HAEE YL -

fo B ITU-T 1995 FH A /8 & &
GulsifE AEM AL A#EA
EHEEBBEOGENIMIBERESEC
(UNDIZ B — R 9 = TS (A s8 B
aelin #I Mt Fe gk - RIEKEIS
EEMMBENFEEEARE I EE
TH - OHEBEBRECQVENE
E v

EAEHrRIEMARENLTD
BRI NGB N B OF
BRI RERAENR
BRIMMTBREBRERAH PN
PUERAR L - RO4ECMMTTS] Ak -
ENIAFARAGER -  BFEaiEH
HArdR R AREEHNTAREEER
WAHBHRERNESERLEE
AR (FTTH) LAEE 3k @iy g
BA - BMTHAMENERE AN
EoaPRRELERE AESNTY
i - BAEREMEAE - L
il TEREAER  WEHET
TEERECHBNERERNTED

42

EIFFEE S HYUERGE L AER
ENRENEE - HRNITHIIHAE
ME&INFNKXFEFF  RRAEED
T996&EE BB IR T 134+ FEHE| 2000
TG B200E 2H T/ -

BEOEANE Ba2—-ENE
EEBRINFAERAFME ARTE
HEREE\H HEE -1 --EUS
GEIMBENE AT TE  £X
Wit B EEHE - FTTC - FITR
DHEARFNIEZR AL - LG
EZFLM AP - BAEHTREG
H& - b~ A RE Ethlg - 5
B ERREfIf ek - EMESE AN
BEHAMTERZEEL 1%
HEEIRKEEFRTAAET N RS
& U FTTZ) - R BRHE AW
FRBEAMTUREFEZNHAE
WEF P EWERE -

BE g VB E AN
- RMERN TR IR E
WMEEETEAGE - TTU-TIE AL S
- W EENEIES R REE -
FHTE (wORSE RS & - HEAEET
X ELMEMETEERNET —
TR AR L AR
TIEUE <2 - BT -

— - B ARY
HAEABNEXR
b EAAERE SRR

MREMEFTA - B AofLHREs
ENEETRELECLRELSES
*E 2

TEAECBEEEYE B
HEAHEBRINLRETBANS
B dtT I TOM R A 1 - FD
WA e -

CBASARYERKE - ¥
HEBEAEANABERYE - BEH
EHEAWHEE T A 05dB/AmE
A -

- EINHBEEARMER DR
BB - RHBEEEHOER - &
RERFEEMA -

S-HRAAEFHERANLERE
A AR -

b XKMPFI LB THERERSE
EREREENRABE L HARE - @
BEEAATHFREA LR SHUEF
—EMRERL - EHETERAS
WA LERETHES -

.

ToEAEARD K EIEEE

£ ¥ BELLCORE GR~M) (19905
Y - BESHRESFIREE T 48
E LT SE -SSR -

- B\ EAEELENSE
HEHSITU-THRE#RNEE -

2 kBT

TR S REECERACY
k17 #4 45 5 F 47 5 # o B -

CERELETREELD  MAEY
BEESTHEEIMETHEL -

et Nkl AETRENn N RNt
BT ER

B - - Fos Yo st Ay ol Y T <
IR - B MM ELL [BC 7438
HMHEERESS - FI2LETmN
FTEEH PIECHRER Nom: ¥
&7 H 8 A encupsulated) ¥ #5 8 =%
Tedge-bonded W 18 &5 7 BB B
g - Bt HEE LR oA
BhE MR ARESRT  niAE
AEOIENEA N EHE  LEE R
EEE G - EL A I TER
- mREERREAES - - maH
R rEs  TBEEEH D

R eyina {Ehler - LR R IR
FERTID B PERERIET - T TR L




W B ABRTEE SR T,
THFRE -

PR R A7 Somad IR R E 100
Bk £ 1550om#EE £ - S 8T - %
M E B IR RRE T R 0SB -

PTG £ 1807 s e
& - CETREREET T E -
EEEhmERLETAEH IN- T
W E e A T

- REFTHAMMN I AR EE
FEREMRRE - MM RTEEM T T
HIZANG HEFENRAeR T TRER
BAENE RSN RETERLE
W EEEF IR —RAeE
AT —25mmE E L - FESWE X
= 3:i0f . =Rzl

S oHEARESIBNE
RIEMEMNEK

1~ Bt AE
EROTBWESE OB - B
W AT RHEd - R £BE
HE - g tEd b w8k
HOB Bl H B YT 02918 E &

Access Network
Migrates to Optic
Technology

Li Yvuanpeng Gao Anmin

China’s current access network is a
narrowband telecom access network with
copper cable subscriber lines mainly tor el-
ephone service Many provinces. metropo-
lises and corporations are now tnplement-
ing plans vn broadband access network.
FTTC and FTTB have become major devel-

EESn [HTHE TTEE | ERARMEE TR
number of width of nbbion  thickness of 2ap between begin- plananity
upiic fiber wum) i nbbon trumi | g and end b (umt | puom)
4 Z1113 <320 =795 <15
4] <1645 =320 =328 <25
& ZN75 <320 <1835 <15
12 <3135 <3 <915 =3
" i Eidich JCRSEN -
Table 1 Geometric size required by optic fiber ribbon
% ¥ baselime
vpie Fiber | apue fiber L ’ Qplic Tiber n-1 upw libern
i HHin

He ikl L

i — O #TT (1  BY 3 AT KT
Figure 1  Typical geometric size of optic fiber ribbon
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opment modes
in big ¢ities and
well-off coastal
areas 1 recent
vears. Optic
fiber is gradu-
ally geiling
closer to cus-
tomers Hybrid
access mode of
optte fiber and
cable will
mainly be 1n
mid-weslern
China and rela-
tively backward
regIons OwWIng to
economic and
techmcal rea-
sons That is to
say, some feeder
Iine areas and
distribution line

areas will ac-

complish FTTZ by laying opuc cable. And
after optic and elecinic conversion,
broadband services will be rendered Lo cus-
tomers via a digital coaxial cable andfor
vwsted pair cable for digital communica-
Lions.

ITU-T is actrvely collecting relevant
data 1o formulale international line stand-
ards for optic cable, coaxial cable and
twisted pair cable for pubheation at the end
uf 1998 Managements ot the industry have
already lard down and are perfecting the
standards for a series of access nelwaork

lines The following is a brief introduction

|. Pemand of Optic Fiber
Access Network (OFAN) for
Optic Fiber and Optic Cable

1. An even greater number of factars
have Lo be taken o account in choosing
the right optic cable type for access network
becanse of the difference in applicanon en-
vironments and conditions between the ac-
cess network cable and the backbone cable.

2. Heavy traffic on acvess network re-
quires oplic fiber of excellent intensity. bet-
ter abrasive resistance, fatigue resistance
and torsion resthtance.

3. The shorter transnussion distance m
access nelwork decreases the maximum

transmisaivn attenuanon, The normal attenn-
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ation 18 less than 1.5dB%m after 1nstallation.

4. Optic cable 1 avcess netwark

shonld have greater elasticity Overhead
aptic cable, tn particular. should have better
performance.

5. Optic cable leading indoor should
have fire-retartant capability.

6 The number of optic fiber cores in
an ophic cable depends on the type of serv-
wee required and the number of customer wn-
volved. Optic cable should adopt binding
tube optic cable with more cores which
should have a room for development Fiber
ophe ribbon cable is better used w facilitate
installation and spliving work

Il. Performance of Optic Fiber
in Access Network Optic Cable
Relevane departments i China have
made some stipulations refermning to
Bellgore GR-20 {1954 standard. Some duta

are given as tollows.

L. OFAN w1th single moder ophic fiber
should meet 1ITU-T specificanons

2 Opu fiber ribbon

» Optic fiber nbbon consists of many
single moder optic fiber shicked in paralle]
by use of UV sohdifving material

« All fibers should be in parallel and
must not cross each other.

« The geometric sizes of optic fiber
ribbon should conform with the require-
ments shown in Table 1. Figure 1 indicates
the relationships of typical geomelric
sizes, Qur specification is stricter than that
of 1EC 794-3, especially the planarity of
optic fiber ribbon. 1EC’s specification is
30mm. Tweo typical types of optic fiber
rnbbons are of encapsulated and edge-
bonded structures respectively. Edge-
bonded optic fiber ribbon i+ also called
thin optic fiber ribbon with stiicking ceat-
g between fibers. Encapsulated optic
fiber ribbon (thick optic fiber nbbon) has

A CESS NETWORK

} 'mommcndauonappmmtlyI'HJTmIMS access network
¥ uf transport entities (e g.‘&emdtrmsmusnm facilities) be-
nteria e(SNI)anduseruetwgrkmhﬁm(UNI) Tt provides bearer

capability for telecom services. 1t can be confignred and managed via & manager intez-

face (Q3).

Optic cable and copper cable used in access getwork refer to line facilities for entity

'mmmmmMWmMmgwﬂmmwmwmﬂmmmmwhmmammmm
-janction opiic table between exchanges in the

tween an exchange aid subscribers, distribution dhmﬁﬂﬂwMWﬁms

‘mbunonﬁnemdmemhercoaxml cable, mm@whkfotdlgxmimmmms
a5 well as locai ¢

ications cable.

muna;mn ofaccessncuvorkmFI'Iﬂ(ﬁmWsMhnm)mmm
full fiber optic 1iwé Srcess. Most countries regard fiber upﬁemmmmktﬂr.m
tion 1o broadband agcess, but there is ahlgdwmemmmm]imo-
pean and North Ameyicen countries pay much attention hﬁmwmuinfmhl )
lic cable, andumaﬂwhﬂecxplcremwtypnaofﬂbhmfmmm
NTTmmeise@aﬂyk&nm]aynmo@cﬁh&mmm&mwm

13% of this target has been attained by lgﬂﬁmﬁmmﬂbemvedlym Ris

expected to complets by 2010. 2

Access Mgﬁs much attention wmmmsmmm:mgmm
emhﬂdmﬂWMWMMMmmmmﬂﬁﬁmmﬁmeMmﬁmmmh

. vestment in accsssaetwork line andequipmﬁtﬂghlyaccmmfut 49% of the total

investment in the whole network.
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each Tiber vucapsulated by coating, Edge-
bonded apric tiher ribbon s small in size

and wechnelopieally simple. noemally ap-
plicable in loose tubes Encapsnlated opuc
fiber ribbon requices higher cost und com-
plex technique but with hetter coanng pro-
tection, lateral pressure resistance and toc-
s10n resistance. This type is more applica-
ble m sheteton optic cable.

« When an optic Tiber ribbon has 100
loose windings in 37 dmm radius, any
macro bending attached attenuation of upo
fiber measneed a1 1550nm wavelength
should not exceed (1 5dB,

« After twising at £180 fur 20 nmes.
optic fibery shoutd not cuome out of the optic
Tiber ribban Each fiber is added with (N
Toad with 20 times per minute twishing speed.

+ Optic tibec ritbbon can be ripped
without using any special device. The
force needed shoold not exceed 134N
Optical and mechanical properties and
cozung of optic tiber shonld not be dam-
aged. The coloc of any oplic tibec ripped
shonld be able identrfiable at a length af
25mm.

lll. Requirement of Mechanical
and Environmental Properties

1. Mechanical properties

Mechamcal prapecties involve draw-
g, laweuing. punching, repeated bending.
twisting and winding. During a mechanie
pertarmance test, supetvision of optic Tiber
attenuation vananon shontd be carned oot
at 1550nm wavelength according w specifi-
catons of YD/T 629 1. Opuv cable atter
esting shonld meet the follewing require-
ments’

» Allapue fibers within an optiv cable
shonld nut break

« There should nat be any visible
crack in the sheath

» Metal vomponents within optie ca-
bte ~hould maintaio elecirical conductreny,

« Every element of cable vores he-
neath sheath should nat have any visthle

darmage.

» Opus fibem ~honld not be of any ob-
vions additional restdual atlepuavon.

2.Environmental performance of
optic cable

» Temperature charactensucs of oplic
cable altenuation

The addnional attenuation at 20"
shonld not exceed: (L 10dB/2km in class A
and 0.20dB/2Zkm 1n class B. Monnoring
wavelength should ke [310nm and
1550nm.

» Percolation performance

Under 20 +5° C. no leakage is allowed
at the viewing check up end after adding |
meter high water-head 1o the entire section
of optic vable specimen Eor 24 hours This
15t showld wse U shape water jacket.

« Drip performance of filling com-
posite The filling composite within optic
cable should pass the test of 70° C dnp per-
formance,

IV. Opinions on Access
Network Optic Cable
Transmission Line

1. According to the Ninth Five Year
Plan and PT wtrategic target, China’s avcess
neiwork constructian should have access ca-
pabthty for new services. and shoutd vom-
bine telephone, TV and compuler access net-
works throogh digitalized and broadband-
ariented acvess network, Opuc fiber and op-
1iv cable ace most smtable fur beoadband
wansmussion. With the price cut of optic fiber
and optic devices, oplic cable access has
technucal and economic advaniages espe-
cially in targe cites. Opuc fiber and optic ca-
ble shunld be actively developed as feeder
Yine and distnbation line of access networks,
The tast 100 to 200 meters” access netwark
adapting optic cable access echnotogy does
nat onby meet corrent communication needs,
but alsa facthtate the graduat ransition 1o
full fiber aptic customer netwark.

2. Feeder line und distribution fine
shontd adapt opuc cable with many cores

This kind of optic cuble cun raive fix densivy

of optic fibers within an optic cabte and fa-




EHLEY  E—CmEBEENEE
- T » B8 CdEmis oo b0 M
BB LHE - M HEE SR
Fom e B a0 fF R B LSS
AL - 5 BT A8 1vesEt E -
mEEHBE ST RE Y HES
AR RS - wmwHmk - %
gFEAN CHEEEBESELAE O
AFFHIEHEHAET LA APD
FEAfENTBEgTAEEN - (Ooq

ELE HE®RET - 1003EE
(¥ tFHEASEEFEILERE RN
R EMEENE T EEEEH
BETL-T S6i6 L 198019921 8 £/ -
HIIHESEAHEMASME - HE
HERER RS ENEREEERAT
LFT-+EEEEageLHEARER
BRFaETiTEa - HFEITU-T 3GH
P97 R R EREE
MEE -

B AR LEW - I9EER
s PERHEYREEREAGLE
F o BHA L H e T A v T SE AR B -
L B S o T W 20 A R e B B R A
mE - TEEGFEABEEHRESY
EEHRBEWE - B BITUT SGhH
T EmbEEGEEARS -

vilitale hme-saving collective splicimg
work Ribbon central wibe opuw vable and
ribbun sleeve ventral wbe twisted Taver op-
tc cable are 1 good use in many cities
throughout China. Optic fiber ribban skel-
elon opuwe cable 1v under the process of de-
sign and tria] production

A darge cupactty exchange can repliwe
many smaull and medium sized exchunges
by utiizing opuc cable with many cores and
access equipment. creating o condition for
upprading netwurks For the construction wf
feeder line and distribution lime of access
network., appropriate planning can avuid re-
dundant wuork. Optic fiber ribbon opic ca-
ble van replace big pair-numbered copper
core ¢cable tor easy construction.

3. R&D abour new cable materials
sultable for access nevwork should be ear-
ried out Those produced by Acestel and
Siecor are better in stability, softness, anti-
bendmg strength and crushing resistance in
comparison with existing PET and PE plas-
tic matersals, They can grealy improve en-
wironmentil characieristics and operabulity
of access network optic cable. It is needed
to pranduce protective materials applicable
to 1ndoar optic cable to guard aganst dam-
apes caused by fire, rats and rodents,

4. Tu explore new opuc cable struc-
wre to swit the constroction process of op-
tic cable access newwork. Usage of petro-
leum jelly-tilled optical cable in acvess
network causes inconvenience in installa-
rion and repair. And petroleum jeliy may
seep into the splice. resulting in greater
loss of the splice. Jelly filling not only in-
creases the weight of an optic cable. but
alse causes bad sticking of strengthened
yarns and cable sheath. Installing tracting
head wto an optic cable would induce
some problems such as tear sn sheath. In
short. jelly brings many problems, espe-
cially in operation m spite of (s moisturiz-
ing function. Some countries nuw research
on non-filling cable core or "T tvpe optic
cable™ adopting non-greasy walernght ma-
teriul to fill the gap in cable core.

Polyucrvlate is a successful example.

Indoaor optic cable 1s more compli-
cated High performance indoor opuc cable
structure v designed according to different
reguirements und factors of mam disttbu-
tien part. sorey distnbution part and termi-
nal part W ensure FTTH,

Full fiber opuc access netwark is a
global wrend  Economical and maintenance
problems have to he sulved before vransi-
tion from exisung copper wireline network
to full fiber optic network can be carried
aut, Some reports point out that comprehen-
vive cost of active optic network is close W
that of copper cable network under a certain
distance and scale.

And tha of passrve opucal network 1s
predicted to equal 1w that of copper
wireline nevwork by the end of 1998 If (his
forecast comes true, optic fiber access net-

work may reahze in the next ten 1o 15

years” ume. £Te]
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