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1.1. FERzBaRLTNT9asINIANUNAN

1.1.1. n9asinganun AN 1t

k. aziminensinsrssnpsfimdaanmsldmeludmiussudnuasds
T liiEnsludnenzremistfidnemsinsanunanlugilang Leased Line To
ursasinspnsnanLulasetnaudn (Core Network) 489 nala. Fat 3@%;%3461’@%\1
duanillvinuaslsninfediulnsteraesuuddifiioiszma  Sudnsli
ithasasnsausnANTas avl. Ssentsiasalai
2easinsrruAn@aaleaelutlssng (Domestic Link) Whasanty Full-circuit
leased fine kULl Point-to-point Aeludsema endy IP MPLS Ay Access
node

1. sasTnsasnanuud@lantoviuasliugs (Dark Fiber) Wuwuinmsuuuign
gty unnulpseing Dark Fiber é\i’ﬁzﬁ'ﬂﬂﬁﬂﬂﬂi‘nﬁuﬂﬂﬂ%ﬂNﬁﬂﬁmmﬁmﬁﬁ:{
mﬂL‘ﬂﬂlﬂ’ﬁwqﬂmmlmﬂuL'ﬂuf_jﬁmﬁvfdmﬂgﬁm@ﬂmaﬁ’mmﬁhwmqw: Tneiszaiznal]
wineifly Core-km

2. aeasmsannandudulautainuas (Wavelength) ilutinisuunetaman
Anadnyrynd DWDM wilrsading Wavelength ?ﬁqé’mﬂLﬂﬂwiﬁqwﬂmmummm:ﬁ'iw,‘ﬂﬁ
guUnsoflanevnaflug (2 ports) msslanusesdeeesnsas Tneszoznnelwionitiy
Lamda-km

3. 1A INSALUNANIINRNIZLLIURRRBAAIMNL59GS (Full Circuit Clear Channel
DDN) Tuszsiu STM1 ilisidnsuuudrmandssdoyyrniuulasaine SDH ﬁ&'qrg’mﬂvﬂﬂ
MasasnsanunanasfiaadgLnenilanemailug (2 ports) mseanuansinenas
943 Tneszaznnedmdantiu Circuit-km

4. nrasrnranunANaNawT ezt sdtymndag (IP MPLS) Tusséy
Gigabit Ethernet Mszfuannui$oluiie 1,000 Mbps WAz Fast Ethemet ez
Anadqladifiu 100 Mbps L'fluu‘?msz%'mé’un'ﬁﬁ@ﬁmvtyﬁmmﬂ'l,uﬂs::mﬂwi’lﬁu équ
1auin s Tnspunpuazfiaadiginsallanamwatedipes ey 2 Ports Tnedn

Usnminasiiuinnniluviieamannuigs Mops

15N ANUNANTIRNTEsENI19152INA (Cross Border Link)
1. doureesasinganu AN aRIEsE N T INALLLRARE AR NITIG
(Half Circuit Clear Channel DDN) luszdu STM1 dhafnsfidnivundosuasneas

1 J - or =
TnepuunpLAlAseng SDH Arnwnsalduinsdanaefugisiinistnsaunely
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1.1.2. Mg

. At insmnnanrsauAguAuivaLszAmaanaddlii uaz
anniflintanndn 200 aaniilunnduiariuszme

asann nvi. aglsiypnaneuenidtasinsrsunaugtumiaannngld
sniluszundess  uasmReannnisdnseaitenisldenlueuanrinti waz N,
SRt lnanatlen (Access) Taefraitnliaasinsamney
a9 . azfiendflnsadneinsasnnanas nek. t #uRR ol Savsluanni
Tfnelen Fovhauilsnmes nvik. %q'%ufaﬁ_jﬁu 2 {lafeiia 1) UFunmnas
TnsnsnpndIuvAe RS AU 1Az 2) anwifesenitivifindes Fe o tlaqifu
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. duuimsdunindszuuiams
- 2. srazidunlAsITalnsANUIANLATTIERIALAMNUNATIA
e 2.1. qutnenzinsdasanunau
" Wesan niz. azthiemeninennedoumdaainmsldenmes nvie. wnldinng o
unemsTnsrunavuulpseinensasnmfeanuunuasimn  Wensdeansdviunig
. nARuazdnseualWinues e, B9 ANAtNudRenn AW TealsmAann
- WNUARNBIIAINER IWHn (Power Development Plan: PDP)
L fafu qaidaureussidumenndessinrsssasaegmalsindeaniilvin
- tiaeTas N, AwinFLEnNmearinranunAnaes nva. iadnas Point-to-Point Dark Fiber
I__ TED Wavelength 78 Full Circuit Clear Channel DDN 'T’{ STM1 uag 1@#iau Clear Channel 11
- sU9¢ IP MPLS

TnegLdnwnizasareeiinigees Optical Fiber 1w Layer sesud1amiN Line
o Section Fasazulrin Fafluuun Grid dwiLlsiisnns Dark Fiber uazly Layer s=ALISANT
'__, ihilpseting DWDM e lidnag Wavelength FamsWeenan Point-to-Point s
| Ring Configuration ‘

P @74 Layer a1, Aa Taseting DDN 1fluaeas SDH Unnsdm Configuration 1lu Ring
s dentaafuitaTiRadnanwluniglinms sTM1 ananla uszuld qinsal
SDH i a2 Fiber Optic 78 Wavelength Whidelunna@enTes Add Drop Multiplex (ADM)
a5z UL SDH Tmendlu Optical Interface

i 511 IP Layer 1nilaseting 1P azfiftszdtinenuiiaann 10 Mbps a+lf 1,000
Mbps fia Port Faaziinnsmnegulnsnf Router fautu Core waz Edge 1§ daulaiufiotnsas
DDN 7inaaann STM1 1949973 SDH Unz Wavelength #se Dark Fiber a1naas Optic 34
13199943 P 189 k. azuiailu 3 s2du e su6u Core 7 Back Plane ANHITIZGINN,
N Edge 71§l Back Plane aomaidagatunan, ks Access Aifl Back Plane avnaialaigern Tu

:’I [ 4 2, ¥ ar
@1 Access WuaziiuszruR ldneluaes nne, Wuwdn

2.2. dapnnuanntsnnslaseinainsAsunAn e nuw.
daaaniassdneinsranausuudlenfoiuaaes nva. udawlsznaudsty
IosszLLMsAemn s ez N Anuasdansug indhuassma sofu Seiflasadadiule
L wisthudepsaumguaLszmAn N Bt udd i wramiliihdonuns nvin.
qrufaraslasedalnsauunanees e, Ae ANlasade (Security) uazARIN
= Vvnidafte (Reliabilly) Teelastnetnsaunamaes nv. Faeannduloufinuace nvk.
usset]luaneAwaIuanRt (Optical fiber composite overhead ground wire: OPGW) 189
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b 4 - ot :’/ i
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Astalfnuduiashansanunanitaanfauasiaouinde tengalulsung

FnAanuaunsnandlasatnenduleuta g

Tarvenddlowdoduaenes o, Jdnanange  eamnsnsesilinalulaBinisas
Frunnitnsrannesldanessunm i DWDM SDH sise 1P e timesnzaaiunisienly
AnUEFne] 189 NV

Thseinendiiloufotiuasres nvk. Usznaudy OPGW waneaw1a Mausaung 12
Cores laufle 36 Cores #iu TapmmanunsnlumslinismsnsrannaNLLLE Ll
wiintiuasras s, Aausnsnaiuluisazidunng ﬁuﬂgjﬁ’u 1) g biemaes . T
sy " uaz 2) Auau Core 2aadulaufariuasluusazidunig

AnaanuatunnyedirsenatnsanunpsL Wavelength

Uaqiiu nvlsy. #ilasedreTnsanuanuuy Wavelength Asauaguantiivfinden 9
<l él’ ==II =5 8 g & ll’l [] t=hI = o=
anilluruiniamila way nn. MAsRafalastesinTANUNANLLL Wavelength WANANEN
22 anntlan ngunneuAsTanIAld Tnaavadiashinsaudaadailszunndull 2550
TasaainainsanviANILL Wavelength 989 K. gnunsnsassunsdadunnndld 120
1 1 1 o ar EJA
1a4uss  (Lamda) (WUARYIOY  (hop) Imsiusasdeduassinosnsasiunisdedununnslan
A2 laifiL 10 Gbps

aE’W’]'J'm'N’]JJ"]i‘ﬂ‘B@ﬁTﬂN‘li"lﬂTV!i‘ﬂﬂJ‘H’\ﬂNLLUU Clear Channel DDN

fivqriu . IiRedslasednetnsauunesuLL DDN AsRLARUTRLN AT
Uszinelnalasadreinsaunasuuy DON 1aq nlu aziidnenisdendeiiaug (Ring) e
inAnanwlunsdosns

Tuusiaz DDN Ring 184 nww. @zﬁﬁnﬂmwiumsa‘aaﬁ*’uﬁmmﬂmumnﬁiwﬁ’u”l‘ﬂ??u@f_ui

&

& Aﬂ ?’ ar o :‘/ 1
furnareegingnl SDH ARsfs Tneazlimnasesfunisdadtyryiouus STM4 fe STM16
patis Aaaonsaunmnlunnsldiinismeasinsamunanuy STM1 2989 nvlu. Aqtuagiy 1)
1neegingnd SDH Tuudaz Ring fasasnsanunadaziiant uay 2) il

1 d’l 4
w8 N, Tulsas AU

IpAnngINn snaaslassdneinsAsnANLLIL IP MPLS

TaretreinsannANILL IP MPLS 199 N, Usznaudas 2 sedu Aa 1) 52U Core

' c ‘4
Layer Tsznavsnugininl Core Router iBanlendneneas Clear Channel DDN 1unm

TNl
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STM1 ug 2) 726l Access Layer %eﬂiznfauﬁmgﬂnmi Edge Router feailtfiulasetng
72611 Core Layer #intl Up-link UWag Down-link port 1una Gigabit Ethernet %38 1,000 Mbps.
Ananlunissasiunsminuelasaiainsauunanuuy 1P MPLS 289 nviw.
Uszfiulddon 2 fadeds 1) Ananiwlunssasiunsm#inues Core Layer ?Ti'q'luﬁfwﬁu Core
Layer 784 nwi. anmnsosedfunmefu-damsuwiinwianiugegn o wanlanamileinou
4,340 Mbps ka2 2) 1Fanmi Port AiRASl Edge Router iarasiumaiu-defaxaliis Core

1 e

] 1 0 a -4 ﬂ‘a\ :’1 ]
Layer TeilFunns Port A nwi. azdnunsninunWiudnaslé Tueelfusiunne Port ARm LA

1 1 2 n} ::'
ariunuazL BRI FUee N TuRui o

2.3. formuasuaz@uauaziinsgmianafindwiunisldiaset e insauuia

TudnurasdanmussessBunuazinsgiuniamaiin saflullnmuninsguana
squiatlsznn nvm, Fiendas uasTimeazn Specification 384gUNInIANT 2 sganan
a1 woid

- Tasetedulauiadnuaazidy Fiber Optic WL OPGW n@nAa WU Fiber Optic
”ﬁaa_j'lumﬂ Ground Wire sasseuugaIiueaga Tnuana Fiber Core Tnenaitaz
atluneuetlaifinndn 24 Core uazaziduluanu ITU Standard G.652C

- Taseinainsanunanuuy DWDM azmfluginenidszinn OADM v Optical Add
Drop Multiplex fenanwitazl¥ 40 Wavelength viFananndnlugaease Line
Section o] %qmaﬁwummmgm‘lumuﬁ Ny, azEanmgsg COITT/ATU iy
AaN

- IasedngTnsAuunANLLL Clear Channel DDN fgunsnl sDH Wiginsnitlsziny
ADM #4@nainsavin Cross Connect lused 2 Mbps (E1) 16 Tmefintstavus
Specification AMNNIATFIURING LLﬁiL‘fimmnmﬁmnwﬁ’] Cross Connect Fadva
Wuatharzuusmsgay Tunwdfod . Rafinsdemanlugiaee Complete
Ring Tnesumsgrundnazidu STM4 @190 upgrade i STM16 (to Aggregate
Level uaz STM1 38 E1 i Tributary Level Tneluszdt STM1 azfinisidansieiiu
LU Optical interface

- TasstheTnsanunAuuy 1P MPLS Hginsol 1P Router silugiinenfiszinn High
Speed - High Capacity gnansnin MPLS I Feulauflu 3 726 fa szu Core 7
Back Plane Aaa3agennn, Edge A Back Plane pruEageiunan, way
Access Al Back Plane prdaligein Tnefraidiidasastauinauszsedng
Core 1Ws$AU Gigabit Ethernet uazH EGDE lusydy Fast Ethernet Tnt'ld Optical

Interface
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- 3. aatvunseazidandaylalumsliitnng

e 3.1. EneAnldiBnslassineinsnsunaw

o o o &

o 3.1.1 AnBnisnasinsavunmuuuLdulauioinuas (Dark Fiber) H8Rgnseil

L1
ar

. nedlsasinzamansuLidulaufodnuas Inevinnisinsiaaiinml DWDM

q

- nuK. AAFILENNT 2,000  u/coreMiammsiney Tnafaaidiidocas
- TngpanANEaNsa AN ENaAEY (Wavelength) THladu 2 uanilin
- 4 4 o - )

— (7\,) TITAUNAITNENVIAAUIAAAILANNTITALLEUINU (Supervisory

Wavelength)  u&a Iaeluusazuandan i umnnsaldifiu 2.5

- ‘ Gbps

= 9. nsolasasTnzanunanwudulawiodug Tﬂﬂﬁ’m’]iﬁﬂé{'ﬁ‘qﬂﬂﬁﬁ SDH

DR nlw. AnA113nz 2,000 uwicoreMammsiiiau Tnagueidliseas
TneanuiangunsoldaumnuEalalinu STM16 vie 2.5 Gops

- A. n'sﬁjsﬂ;m'ﬂvﬁﬁl”ﬁqwﬂmﬁ]muﬂﬂ:u'ﬂimqﬂ'@::l,ﬁmﬂ?mmmﬂ%’mw‘éﬂLﬁlu

'
' = =

RTUIMANNENIARY (Wavelength) nHu. azAnArUiniaifinanuanladifiu

s

_ 500 L/Core/lammaAiawN 7 2.5 Gops AiRaAw siannuilemaen
AduRNE Ul BN e AL p A R 2.5 Gbps
| o neclildanditiaandn 2.5 Gops WiRnmAWYINGL 2.5 Gbps

. nﬁ‘tﬁéj’ﬂﬂL‘ﬁ'ﬂ"ﬁ‘lﬂ"ﬂlﬂ%’lﬁ‘ﬂll"mﬂmﬂﬁ‘zmﬁ@:L‘?‘}Nﬂ?‘NWmﬂ’lﬂ‘E\ﬂ’m nWH. AZAN
L AL AMsARAaulaiRY 1,500 Lw/CoreMlaumsion dwiunnsldem
| ARNTAN AL 7.5 Gbps Tt Funninnslfmuieauas el 10
i Gbps

o o d’ L] o 1 -
N . lunedarzazarnuetaaadulauiouinadiediuiAuaniAILIn g AN

e

~— ¥i2 n usz 4o 1 Widirdesiln OPTICAL TIME DOMAIN REFLEGTOMETER
(OTDR)

a. lunsdnAniBniemade 1 na. adliBnamsdeumnaiigedildeas

nspsnnanuds iannafifuaddonsineanunanldaduasnsaolé

Tne nle. wdouLEanndlaazgandn

o ) = L4 1 -1 L J 14 2
" yanemg : SenAnEnnsdesialylil ugmeanmeguiudbifiachldnsineanpams eaadt
= msilAmalasmunsiassanasitednindygldinimeasgmenen netuegiusmuazidoans

o o
datrmunuazRaulalunisiasan

= a a » '
usalay wamuinsluayanelsznaviams  wiwiie2s  deeuamsldlasehulninaanna o, (RAO)
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Trafinuds

3.1.2 AMLTNI39aITNIANUNANLLIL Wavelength Sl

n. N, ﬁmﬁwu’a‘*mmﬂmnﬁﬂmmwLﬁfamaﬁ'l?ﬁmummmmfﬂ"'u (Terminal
Equipment} 41%49% 50,000 LNW/Port/iAe

9. nWR. AnAiEnng 2,000 wnasndavAlawmnanpeu Tneveidaldoeas
TnsanunAugansaldnuaNeaady (Wavelength) 1 1 wastld (A)
I basrazuandnnasldanuliifiu 2.5 Gbps

A, luneinszezAnaENases 9eed W ietnanAmuonAninisansdie 4 13
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Specification No. 970C
Part |
Synchronous Digital Hierarchy (SDH) Equipment

The specification of this section sets forth the requirement of the EGAT Plc.
for the Synchronous Digital Hierarchy (SDH) equipment. The successful bidder shall provide
and install various types of SDH equipment at places as specified. The proposed SDH
equipment shall at least meet the following requirements. The bidders are also enccuraged
to provide the information about other outstanding features of proposed equipment that not
specified in the EGAT Plc.'s requirements.

970CIH1 Overview of equipment functionality

1. The proposed SDH equipment shall be capable of expanding in capacity i.e.
from STM-4 to STM-16 or higher order by replacing only optical ling card
using same subrack and common units such as power supply, alarm unit
cross connect module and tributary card. The expansion capability shall be
applied to all eqguipment types including terminal multiplexer, add/drop
multiplexer and synchronous digital cross connect. The expanding process
shall have a minimal effect on network traffic.

2. The proposed SDH eguipment shall have basic and compound functions
shown in ITU-T Fig 2-1/G.782 {Revised Rec.G.782) as a generalized logical
block diagram. The description of functions performed by each of the
logical blocks is provided in ITU-T Rec.G.783 and G.784.

3. A brief description of the signal flow between a ITU-T Rec.G.703 PDH
interface and the STM-N output is provide in secticn 2.1.2 and 2.1.3 in ITU-T
Revised Rec.5.782.

970CI-2 Equipment types

The provisions stated hereafter in this section 2 illustrate the principle of

functional modelings and configurations for the proposed SDH equipment,

based on the generalized block diagram as stated in section 870CI-1, which are
the following :-
970C!-2.1  STM-1 Terminal Multiplexer (TM-1)

1. TM-1 shall incorporate at least these two multiplexer types

a. Multiplexer type 1.2 as in the subsection 3.1.2 of the [TU-T Revised
Rec.G.782

b. Multiplexer type 1.2 as in the subsection 3.1.4 of ITU-T Revised

Rec.G.782

2. TM-1 shall be capable of operating as multiplexer type 1.2 stated in the
subsection 3.2 of the ITU-T Rec.G.782

3. The electrical tributary interfaces serviced by the proposed TM-1 shall be
according to ITU-T G.703 including at least 2 Mbit/s, 34 Mbit/s, 140 Mbit/s

and 155 Mbit/s (Refer to subsection 2.2.1, Electrical interface)

4. The optical STM-1 tributary interface serviced by the proposed TM-1 shall

be according to [TU-T Rec.G.957. (Refer to subsection 2.2.2, Optical Interface)

5. In case that optical synchronous interface of proposed TM-1 could not have
enough power to transport over the existing optical fiber cores for required
distances between specified stations. The bidders are encouraged to use

addition equipment, for instance pre-amplifier or boosters, for achieving the

required distance.
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6. The proposed TM-1 path connection shall enable the non-blocked bi-

directional .
cross-connecting of AU-3/4 or TU-1/2/3 channels in a STM-1 signal to any
associated tributary interface.

7. TM-1 shall be possible to upgrade to ADM-1, ADM-4 (using same subrack
and common units).
970CI-2.2 STM-1 Add/Drop Multiplexer (ADM-1)

The STM-1 add/drop muitiplexer should be able to have either electrical
or optical line aggregate interfaces. The STM-1 add/drop multiplexer
can implement the multiplexing routes specified in figure 1-1/G709

The electrical interfaces required are 2 Mbit/s, 34 Mbit/s, 140 Mbit/s and
electrical STM-1. The optical interfaces required is STM-1.

970Ci-2.3 STM-4 Terminal Multiplexer (TM-4)

1.  TM-4 shall incorporate at least these twe multiplexer types
a. Multiplexer type 1.2 as in the subsection 3.1.2 of the ITU-T Revised
Rec.G.782
b. Multiplexer type 1.2 as in the subsection 3.1.4 of ITU-T Revised
Rec.G.782

2. TM-4 shall be capable of operating as multiplexer type 1.2 stated in the
subsection 3.2 of the ITU-T Rec.G.782

3. The electrical tributary interfaces serviced by the proposed TM-4 shall be
according to ITU-T G.703 including at least 2 Mbit/s, 34 Mbit/s, 140 Mbit/s
and 155 Mbit/s (Referto subsection 2.2.1, Electrical interface)

4. The optical STM-4 tributary interface serviced by the proposed TM-4 shall
be according to ITU-T Rec.G.957. (Refer to subsection 2.2.2, Optical Interface)

5. In case that optical synchronous interface of proposed TM-4 could not have
enough power to transport over the existing optical fiber cores for required
distances between specified stations. The bidders are encouraged to use

addition equipment, for instance pre-amplifier or boosters, for achieving the
required distance.

6. The proposed TM-4 cross connection matrix shall enable the fully non-

blocked bidirectional signal cross-connection among all aggregate and all

tributary units of
AU-3/4 or TU 1/2/3/4 granularity of at least 8 STM-1 equivalent.

7. TM-4 shall be possible to upgrade to ADM-4(using same subrack
and common units).

970CI-2.4 STM-4 Add/Drop Multiplexer {(ADM-4)

970Cl-2.4.1  The ring network shall be consisted of STM-4 add/drop multiplexer
equipment, herein after abbreviated the "ADM-4". The proposed ADM-4
shall be installed at EGAT location as specified in system configuration.

870CI-2.4.2 The proposed ADM-4 shall be conformed to section 3.1.5.1 of ITU-T
revised Rec. G.782 (multiplexer type I1.1). The proposed ADM shall
provide the ability to access any of the constituent signals within an
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g70CI-2.4.3

970Cl-2.4.4

970CI-2.4.5

STM-4 shall allow the VC-1/2/3 and/or VC-3/4 signals within the STM-4
signal to be either terminated locally or re-multiplexed for transmission.
It shall also allow the VC-1/2/3 and/or VC-3/4 signals generated locally to
be assigned to any vacant position in the STM-4 output.

The proposed ADM-4 shall provide both electrical and optical
tributary/synchronous interfaces. The electrical interface shall be
complied with the [TU-T Rec.G.703, while the optical synchronous
interface shall be complied with the ITU-T Rec.G.957.

The ADM-4 shall be able to provide electrical tributaries at least of 2
Mbit/s
(75 chms), 34 Mbit/s, 140 Mbit/s and STM-1.

The proposed ADM-4 cross connection matrix shall enable the fully on-
blocked

bidirectional signal cross-connection among all aggregate and all
tributary units of AU-3/4 or TU 1/2/3/4 granularity of at least 16 STM-1
equivalent.

970CI-2.5 8TM-4 Synchronous Digital Cross Connect (SDXC 4)

970CI-2.5.1

970CI-2.5.2

970CI-2.5.3

970CI-2.5.4

970CH-2.5.b

As specified in system configuration, the EGAT Plc.'s network shall be
consisted of synchronous digital cross connect equipment, herein after
abbreviated the "SDXC".

The proposed SDXC shall be conformed to section 3.2.2 of ITU-T revised
Rec.G.782 (cross-connect type Il). The proposed SDXC equipment shall
provide the cross-connection of lower order VC, down to VC-12 level.
The SDXC shall have the capability of setting up semi-permanent
interconnections ameng the VC-12 and/for concatenated VC-2/3/4 of the
same/different tributaries/synchronous interfaces.

The proposed SDXC 4 equipment shall be able to provide both electrical
and optical tributary/synchronous interfaces. The electrical interface
shall be complied with the [TU-T Rec.G.703, while the optical
synchronous interface shall be complied with the ITU-T Rec. G.857.

The SDH/PDH tributary/synchronous interfaces for proposed SDXC 4
shall be consisted at least of following :

PDH Interface SDH Interface

2 Mbitfs (75 ohms) STM-1 (Electrical)

34 Mbit/s STM-1 (Optical)

140 Mbit/s STM-4 (Optical)

Each proposed SDXC shall be equipped with local controller equipment.
The SDXC local controller is expected to operate somewhat
independently from the Network Management System (NMS) and shall
be able to perform the following functions:

- Control access and management security issues

- Perform configuration and management functions

- Alarm handling and management

- Performance monitoring facilities
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In case of the controller failure. The existing connections of the digital

cross connect should be remained.

970Cl-2.5.6 The proposed SDXC path connection shall enable the non-blocked
bi-directional cross-connecting of AU-3/4 or TU-1/2/3 channels in 16
STM-1 signal to any associated tributary interface.

970Cl-2.5.7 The proposed SDXC 4 equipment shall be able to accommodate at least
4 STM-4 optical interface. The proposed SDXC 4/1 shouid be able to
configure to support multiple rings in one subrack, and all the traffic
crossing through the rings should be routed and transported easily.

970Cl-2.6 SDH Equipment Interface

970Cl|-2.6.1  Electrical interfaces (refer to ITU-T Rec.G.703)

The electrical interfaces of the proposed SDH equipment shall

be consisted at least as following :
970Cl-2.6.1.1 Digital interface at 2048 Khit/s

General characteristics

a) atthe output ports (Table 6/G.703 of the I[TU-T Rec.G.703)

Bit rate
- Line code
- Impedance
- Pulse Shape

- Nomina! peak-to-peak voltage
- Maximum peak-to-peak jitter
Rec.G.823
- Frame structure
- Fault condition and
Sequence action

2.048 Mbit/s T 50 ppm
HDB-3

75 ohms unbalance
nominal rectangular (Figure
15/G.703)
2.37vEo0237v

refer to para 2 of ITU-T

ITU-T Rec.G.704
ITU-T Rec.G.732

b) The return loss at the input port should have following provisional

maximum values.

Frequency range (kHz.)

Retumn loss (dB)

5110 102
102 to 2048
2048 to 3072

12
18
14

970CI1-2.6.1.2 Digital interface at 34368 Kbit/s

General characteristics

a} atthe output ports (Table 8/G.703 of the ITU-T Rec.G.703)

Bit rate 34.368 Mbit/s = 20 ppm
- Line code HDB-3
- Impedance 75 ohms unbalance
- Pulse Shape nominal rectangular (Figure
17/G.703)
- Nominal peak-to-peak voltage 1.0V 01V
PuTNlne urunusmsluayeadsznavinms Wil 4723 JoauanslilasedhaTnsamnme ol (RAD)
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- Maximum peak-to-peak jitter refer to para 2 of [TU-T
Rec.G.823

- Frame structure Table 1/G.751

- Fault condition and Table 3/G.751

Sequence action

b) atthe input port (Section 8.3 of the ITU-T Rec.G.703)

- Allowahle cable loss up to 12dB at 17,184 kHz.
- Jitter refer to para.3 aof [TU-T
Rec.(.823

- The return loss at the input port should have following provisional
maximum values.

Freguency range (kHz.) Return loss (dB)
860 to 1702 12
1720 to 34368 18
34368 to 51550 14

970CI-2.6.1.3 Digital interface at 139264 Kbit/s

General characteristics
a) atthe output ports (Table 9/G.703 of the ITU-T Rec.G.703)

Bit rate 139.264 Mbit/s T 15 ppm

- Line code CMI

- Impedance 75 ohms unbalance

- Pulse Shape nominal rectangular (Figure 19/
G.703} and Figure 20/G.703)

- Peak-to-peak voltage 1.0VEo1v

- Return Loss = 15 dB over frequency
range 7 MHz. to 210 MHz.

- Maximum peak-to-peak jitter refer to para 2 of ITU-T

Rec.G.823

b) atthe input ports {(Section 9.3 of the ITU-T Rec.G.703)
The attenuation of coaxial pair should be assumed to follow an
approximate \/J_‘ law and to have a maximum insertion loss of 12 dB
at a frequency of 70 MHz.

For the jitter to be tolerated refer to para 3 of ITU-T Rec.G.823.

The return loss characteristics should be the same as that specified
for the output port.

970CI-2.6.1.4 Digital Interface at 155520 Kbit/s

General characteristics
a) atthe output ports (Table 8/G.703 of the ITU-T Rec.G.703)

- Bitrate 155.520 Mbit's = 20 ppm

- Line code CMI

- Impedance 75 ohms unbalance

- Pulse shape nominal rectangular (Figure
24/G.703 and Figure 25/G.703

of the ITU-T Rec.G.703)
- Peak-to-peak voltage 1£0.1V
- Return Loss 2 15 dB over frequency range

8 MHz. to 240 MHz.
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b)

at the input ports (Table 8/G.703 of the ITU-T Rec.G.703)

The attenuation of the coaxial pair should be assumed to follow an
approximate Jf law and to have a maximum insertion loss of 12.7 dB
at a frequency of 78 MHz.

The return loss characteristics should be the same as that specified for the output port.

c)

970CI-2.6.2

§70Ci-2.6.2.1

970Cl-2.6.2.2

at the cross-connect points

Signal power level A wideband power measurement using a power
level sensor with a working frequency range of at least 300 MHz. shall
be between -2.5 and + 4.3 dBm. There shall be no dc power
transmitted across the interface. ‘

Eye diagram  An eye diagram mask is shown in Figure 26/G.703
Termination One coaxial cable shall be used for each direction of
transmission

Impedance 75 chms unbalanced

Optical Interfaces (Refer to ITU-T Rec.G.957)

The equipment optical interface which is suitable for the EGAT existing
optical fiber characteristics, the splice of OPGW every 3 km with an
average splice loss of 0.07 dBfjoint (Refer to Rec.G.652) shall be
conformed to the appropriately regarded entries as specified in Table
1/G.957 at the operating STM-N level, 1550 nm operating wavelength,
and for long haul application. However, the bidder shall designh and
calculate the power budget to abtain the minimum system margin of 3
dB.

The bidders shall provide complete details of the proposed STM-1 and
STM-4 optical interfaces table 2/G.857 and 3/G.957 are the typical
parameters and some of the suggested values according to ITU-T
Rec.G.957 for STM-1 and STM-4 respectively. The value specified in
these tables shall be taken as the worst case values. The bidders shall
propose their interface at least satisfying these performances and shall
state the value clearly and shall compare with ITU-T Rec.G.957
specification.

870CI1-2.6.2.3 For the safety of use, the optical transmitters of all proposed optical
interface shall have the automatic laser shut-down feature.
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Figure 1/G.957 optical fiber line system interfaces

Transmitter Receiver
connector connector
CTx CRx
—— Plantflber —
S R
T1505760-90
Transmitter Plug Plug Receiver
circuit circuit
package package
TABLE 1/G.957
Classification of optical Interfaces based on application
and showing application codes
Application Intra- Inter-office
office Short haul Long haul
Source nominal 1310 1310 1550 1310 1550
wavelength (nm)
Type of fibre Rec.G.652 | Rec.G.652 | Rec.G.652 | Rec.G.652 | Rec.5.652 | Rec.(5.653
Rec.G.654
Distance (km)" <2 ~15 ~ 40 ~ 60
STM-1 I-1 5-1.1 5-1.2 L-1.1 [-1.2 1.3
STM | STM-4 -4 5-4.1 5-4.2 L-4.1 L-4.2 -4.3
Level | STM-16 I-16 S-16.1 S-16.2 L-16.1 1-16.2 L-16.3

® These distances are used for classification and not for specification.
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L 970CI-3  SDH Equipment Functions
e 970CI-3.1  Multiplexing Method
The Network-Node Interface (NNI) for proposed equipment shall provide the

interconnection of SDH network elements for transport of payload, including the
ITU-T Rec.G.702 PDH signals. The frame structure for multiplexed digital

| signals at the NNI, the overall frame size, the section overhead (SOH) together
i with its byte allocation and the arrangements for international interconnection of
- STM shall be complied with the [TU-T revised Rec.G.708.

The formats for multiplexing and mapping efements into the STM-N at the NNI of
propesed equipment shall be complied with ITU-T revised Rec.G.709. The
multiplexing elements and their relationships are shown in the following figure

- (Figure 1.1/G.709).
xN x1
— { ] 139264 Kblv's
N C-4 {Nots)

P x1
. X3 -
. %3 TUG-3

7 244736 Kbit/s

Not
C-3 S ottt

j’szU" 3‘5‘:'1‘{ ve-3 {Nota)

o [vee e ]

] B _ 2048 Kbit's
S0z e Vo2 foq o2 |

POINTER PROCESSING

= -— MULTIPLEXING

L R ALIGNING x4
[ o MAPPING U1 ] VC- 2 1544 Kbt
o ZTUA ] Vet o Tt | s
- T1397893-6
P ole : G.702 tributaries associated with containers C-x
5 7 are show. Other signal, e.g. ATM, can also be
o0 accommodated
N

Figure 1.1/G.709 SDH Multiplexing Structure

970CI-3.2 Overhead application

As specified in ITU-T Rec.G.708, there shall be two identified types of
S overhead : virtual container path overhead (VC-POH) and section overhead
(SCH).

970CI-3.2.1 Virtual container path overhead (VC-POH} application

i The VC-POH shall be used for end to end menitoring of the payload. The
f i VC-POH shall be independent of user information and shall be monitored at
\ any point within a SDH network to confirm network operation.

N 970CI-3.2.1.1 High-order (VC-3 and VC-4) path overhead

For maintenance and supervision of high-order paths, the VC-4 shall
b contain 9 bytes of overhead which is shown in Figure 3.1. They are
L -
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B3

C2
F2
G1

H4
J1

Z3-725 .

arranged as one row of bytes within the STM-1 payload. The bidders
shall indicate whether the proposed equipment include the functions as
stated following.

1 10
270

J1 VC-n path trace

B3 | Path Bit Interleaved Parity (BIP-8)

C2 | Signal Label

G1 Path Status

F2 | VC-n path user channel

H4 | Multiframe indicator

Z3 | Spare
Z4 | Spare
Zb Spare

Figure 3.1 The VC-4 Path Overhead

The functions of the VC-4 POH :

An 8-Bit byte-interleaved parity (BIP-8) check sum which is monitored and
calculated by the terminating points of the actual path. This check sum is
calulated on the entire VC-n, stored and then loaded into the B3 byte of
the following VC-n.

Signal label, specifying the mapping type used in the VC-n. The C2 shall
have values according o section 4.1 of the ITU-T Rec.G.708.

VC-n path user channel. This byte is allocated for communication
between path elements.

Path status, This byte carries information on the current status of the
path. The byte carries two types of information which is shown in Figure
4.1/G.709 of ITU-T Rec.G.708.

Multiframe Indicator

VC-n path trace provides a 64 kbit/s data channel, through which a data
stream identifying the path is sent. This permits the receiver of a signal to
check that the signal comes from the same source continuously.

Spare (3 bytes) .

970CI-3.2.1.2 Low-order (VC-12) path overhead

The first byte of VC-12 POH shall be designated as V5 byte, which is
shown in figure 3.2, and shall be pointed by the TU-12 pointer. The
bidders shall indicate whether the proposed eguipment include the
functions as stated in foliowing.

V5 BIP-2 | FEBE | PATH 1 | 2 | L3 FERF

TRACE SIGNAL LABEL

Figure 3.2 VC-12 Path Overhead

o - - o '
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Bits 1 and 2 :  Detects VC-12 path error by BIP-2
Bit 2 1 Transfers FEBE
Bit4 :  Areceiving terminal on a path can verify its continued
connection to the transmitting terminal
Bits 5and 7 :  Signal Label, Indicates the composition of
VC-12 For detalls, refer to the following table
Bit.8 : Transfers FERF

-1 L2 L3 Meaning

0 0 0 Unequipped

0 0 1 Equipped-non-Specific
0 1 0 Asynchronous, floating
0 1 1 Bit Syn, Floating

1 0 0 Byte Syn, Floating

1 0 1

1 1 0 EQUIPPED-UNUSED
1 1 1

Note : The binary value is in accordance with ITU-T Recommendation G.709,
however, the binary value can be changed by provisioning.

Figure 3.2 Continued

970C1-3.2.2  Section overhead (SOH) application

The SOH shall be consisted of regenerator SOH (RSOH) comprising
rows 1-3 and multiplex SOH (MSOH) comprising rows 5-9, detailed as
Figure 3.3. The MSOH shall be accessible only at terminal equipment
where the RSOH can be accessible both terminal equipment and
regenerators.  The functions of SOH shall include performance
monitoring, section maintenance and operations specified in the ITU-T
Rec.G.708.

The bidders shall clearly indicate and provide the details of all parts of
the proposed equipment which perform the respective STM-1 section
overhead functions. The bidders shall also describe how the network
elements can be upgraded to provide access to undefined section and
path overhead bytes.

- - - , ;
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=0
OO~ O WK =

COLUMN

2 3 4 5 B 7 8 9

Al

B1

ATTAT]T A2 | A2 | A2 | C1 X X | Regenerator
* * E1 * F1 X X | Section

D1

* * D2 * D3 Overhead (RSOH)

AU Pointer

B2

B2 B2 K1 K2

D4

D5 D6 Multiplex

Dr

D8 DS Section

D10

D11 D12 Overhead {(MSOH)

Z1

21 | Z1 | 22 | Z2 | 72 | E2 X X

Figure 3.3 Section Overhead Detail

The functions of the SOH :

A1-A2

B1

B2

C1

D1-D3

D4-D12

Framing bytes. These Bytes identify the start of a STM-1 frame The
A1 bytes have the hexadecimal value F8, while the A2 bytes have
the hexadecimal value 28.

An 8 bit byte-interleaved parity (BIP-8) check sum which is
monitored and calculated by every regenerator and multiplexer on
an SDH line. This check sum is calculated on the entire STM-1
frame after scrambling, stored and then loaded into the B1 byte of
the following frame before scrambling.

3 bytes that carry a 24-bit byte-interleaved parity (BIP-24) check
sum which is calculated and inserfed into the B2 bytes by the
multiplexer that transmits an SDH signal.  The muitiplexer that
receives an SDH signal will likewise calculate the check sum and
compare it with the contents of B2 bytes. This check sum is
calculated before scrambling, on the entire STM-1 frame except for
the bytes containing the Regenerator Section Overhead {(RSOH).
The value is stored and then loaded into the B2 bytes of the
following frame-before scrambling.

STM-1 identifier. 1dentifies by a number the individual STM-1 in a
higher-crder STM-n.

These 3 bytes provide a 192 Kbit/s Data Communications Channel

(DCC) for operation and management of the regenerators on an
SDH line.

These 9 bytes provide a 576 Kbit/s Data Communication Channel
(DCC) for operation and management of the multiplexer on an SDH
line.

s - - y
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E1

E2

F1

K1,K2

21,22

X

[]

Order wire for the repeater section. This byte repeated 8000 times
per second like all the other bytes of the frame provides a 64 Kbit/s
channel. It is intended for voice transmission in regenerator-
maintenance applications.

Order wire for the multiplex section. This byte is similar to E1 bytes
for the repeater section.

User Channel. This byte is intended for transmission of digital
information in regenerator-maintenance applications. Although the
use of this byte has yet to be defined, the bidders shall describe
how to use this byte in their SDH system. For instance, one
suggested application is identification of a failed section in a chain
of regenerator sections. If a regenerator detects a failure in its
section, it may insert a 2-bit code specifying the nature of the failure
into the F1 byte.

2 bytes that are mainly used for signalling related to Multiplex
Section Protection. In addition, the K2 byte is used for transfer of
mainhtenance signals.

6 bytes reserved for future use. [t is currently proposed that bits 5-8
of the first Z1 byte should be allocated to Synchronization Status
Messages. It is also proposed that some bits of the Z2 bytes be
used for FEBE (Far End Bit Error) count transfer. The bidders shall
indicate how they use these bytes for their equipment.

Bytes reserved for media-dependent applications

Bytes reserved for national applications. The bidder shall give an
example how to use these bytes for domestic purpose.

Undefined bytes

970CI-4. Operation., administration, maintenance and provisioning (QAM&P)
970CI-4.1 Two types of overhead shall be allocated within the SDH frame structure which
are Virtual Container Path Overhead (VC-POH) and Section Overhead (SOH)

1.

2.

3.

4,

POH application shall be according to subsection 2.2.1.1 in ITU-T Revised
Rec.G.782.

SOH application shall be according to subsection 2.2.1.2 in ITU-T Revised
Rec.G.782

Maintenance signals shall be according to subsection 2.2.1.3 in ITU-T
Revised Rec.G.782

Loss of signal of regenerators shall be according to subsection 2.2.1.4 in
ITU-T Revised Rec.G.782

970CI-4.2 The proposed SDH equipment shall provide interface for message to or from the
Telecommunication Management Network (TMN) via either the a DCC or a Q
interface or both. Messages arriving at the interface not addressed to the local
SDH equipment should be relayed to the appropriate DCC or Q interface.

1.

Q-interface shall conform to ITU-T Rec.G.782 in subsection 2.2.3.1.

2. Data communication channel shall be comply to ITU-T Revised Rec.G.782
in subsection 2.2.3.2.
3. Monitoring of incomplete path segments accarding to subsection 2.2.4 of
ITU-T Revised Rec.G.782 is encouraged to be Incoporated in the proposed
SDH eguipment.
Hunnlas wuunuimsluaygimlsznauioma Wi 14123 Fawsuamsialasihalnsasnnay avi. (RAO)
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970CI-4.3

970CI-4.4
970Cl-4.5
970CI-4.6

970CI-4.7

Path monitoring shall be included.

At least 1 orderwire channel per site shall be provided together with one set of
telephone. The E1 and/or E2 bytes shall be used for orderwire channel.

Two user channel shall be provided by using of the F1, F2 byte or some free
bytes of SOH.

Test access shall be provided and comply to the subsection 2.2.8 of ITU-T
Revised Rec.G.782.

Network Protection '

970CI-4.7.1 Point-to-Point Network Protection

1. In pointto-point network configuration, the proposed synchronous
interface of SDH equipment shall be protected by 1+1 Multiplex Section
Protection {MSP) architecture, as specified in ITU-T revised Rec.G.782
(section 2.3) and G.783. The STM-N signal shall be transmitted
simultanecusly on both multiplex sections, designated working and
protection sections. The STM-N signal shall be permanently connected to
both working and protection sections at the transmitting end. The MPS
function at the receiving end shall monitor the condition of the STM-N
signals received from both sections and select the appropriate signal.

2.  Multiplex section shall be 1:n architecture according to ITU-T Revised
(G.782 in subsection 2.3.1

970CI-4.7.2 Ring Network Protection

970Cl-4.8

970Cl-4.9

The proposed system shall support subnetwork connection protection (SNCP)
at VC12/3/4 path layer and it shall support the Muitiplex Section Shared
Protection Ring (MS-SPRing) and SNCP at VC-12/3/4 path layer when
expanding to STM-16 or higher. 1t must be able to specify level of protection
(0-100%).

The bidders shall proposed at least one of the 2 types of ring network

protection schemes of specified as following :

1. The bi-directional 2-fiber self-healing ring, with this scheme, 2 fiber shall
be used to carry usage traffic and shared protection traffic. |t must be
able to specify level of protection (0 to 100%).

2. The bi-directional 4-fiber ring with shared MSP the 4 fibers shall be used, 2
fibers for carrying usage traffic and other 2 fibers for shared protection
traffic. With this scheme, the working traffic can be carried as the
capacity of the ring network. ’

Equipment Protection

Equipment protection shall be provided for the most important equipment
resources, such as cross connection, control unit and node timing. These units
shall be fully protected, i.e. either one of the install units is the active one while
the other unit standby mode, ready to take over if necessary. The protection
shall be implemented by installing spare units in the subrack.

Synchronization Protection

The bidders shall propose synchronization protection.

970Cl-4.10 Restoration shall be stated.

970CI-4.11

Connection types shall consist of the following :-
1. Unidirectional
2.  Bidirectional

- = 1 7
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Broadcast
Loopback
Split-~Access

970C1-5. SDH equipment performance specifications

970CI-5.1  Timing and synchronization

1.

10.

Timing and synchronization of the proposed SDH system shall be
conformed to subsection 4.1 ITU-T revised Rec.G.782

In order for synchronization of the proposed SDH equipments, the timing
reference shall be able to derive from the following inputs :
- (3.703 external synchronization interface (2048 kHz.)
- G.703 tributary interface (carrying reference synchronization and
retiming)
- STM-N interface using SSM (Synchronization Status Message)
according fo ITU-T Rec.G708
- Internal timing source

The bidders shall state the accuracy, stability and maximum drift of the SDH
equipment internal timing source.

The bidders shall ensure that in the process of switching between different
synchronization sources, any interruption resulting shall not have impact on
the synchronization performance of the existing PDH network and the
proposed SDH network.

The proposed SDH equipment shall have the flexibility of timing reference
priority setting and the ability to switch automatically to another timing
reference if the selected timing reference is lost. Timing reference shall be
considered to be lost under the following conditions :

- Loss of signal on the selected timing reference interfaces

- All one's (AIS) on the selected timing reference interfaces

The bidders shall describe with diagrams how this EGAT Plc.'s network is
synchronized using the proposed SDH equipment. The bidders shall also
describe with diagrams the timing recovery procedure when loss of timing
reference occurs in the EGAT Plc.'s network.

The bidders shall state, with supporting explanation, whether a loss of
timing reference in one network element within the network could cause, a
loss in synchronization of the network elements of even others within other
networks.

The bidders shall state the initial and maximum frequency offset in case of
disruption in reference timing signal or in hold-over state. The explanation
on method to prevent frequency offset from degrading performance of any
downstream equipment shall be provided.

The bidders shall state and provide information whether an additional
synchronization system is required or the proposed SDH equipment can be
synchronized by using the EGAT Plc. 's existing clock network.

In case the EGAT Plc.'s existing network clock is not sufficient in timing and
synchronization performance. The bidders shall describe diagram and
procedure how to improve all the proposed SDH equipment in

' P =l '
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970C1-b.2

970CI-5.3

970CI-5.4

11.

synchronization and timing performance. Any additional equipment
regarding to this issue is needed, the bidders shall propose equipment and
provide break-down equipment price per unit as an option in the price
proposal.

The implementation of synchronization system shall ensure the multi-vendor
network in the future.

Jitter and wander

1.

The jitter and wander tolerance for ITU-T Rec.G.703 PDH and STM-N
interface shall be conformed to ITU-T Rec.G.823 and (G.825 respectively in
order o assure control of overall network jitter/iwander accumulation.

The jitter and wander characteristics of SDH based multiplex equipment
shall be complied with ITU-T Revised Rec.G.783.

The jitter and wander characteristic of SDH based line systems shall be
accordance with ITU-T Rec.G.958.

The bidders shall determine the jitter and wander performance of the
proposed network regarding at least following conditions :

- Proposed SDH internal and external clock performance

- Proposed network output wander at synchronization interface.

- Proposed SDH line system jitter and wander.

The bidders shall submit the worst case of jitter and wander characteristic
of the proposed SDH system.

Equipment error performance

1.

Under the worst environmental conditions, error performance parameters
and objectives for proposed SDH equipments shall be conformed to ITU-T
Rec.5.821 and ITU-T Revised Rec.(G.826.

The bidders shall state the error performance chjectives and the minimum
error performance of the proposed SDH equipment.

Delay performance

1.

The bidder shall provide the delay time, consisted of transit delay and
response time, which shall be concerned with payload transfer between the
interfaces in each proposed SDH network element.

The total transit delay of a signal through the proposed SDH network
element shall be complied with subsection 4.3 of [TU-T revised Rec.G.782

The response time shall be complied with subsection 4.4 of ITU-T Revised
Rec.G.782

- . o I
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970CI-1.

970CH-1.1

970Ci1-1.2

970ClI-2.

970CII-2.1

SPECIFICATION NO, 970C
PART I
Network Management System (NMS)

NETWORK MANAGEMENT FUNCTIONAL ARCHITECTURE

The proposed network management functionality shall be considered in
layers, according to the ITU-T Rec. M.3010. The proposed system shall be
consisted of at least 2 lower layers of TMN functional architecture, network
element management layer and network management layer. The detail of
specified layer can be described as following.

The NMS shall capable of the monitoring and control of a variety of
network elements like SDH terminal and Add-drop MUX, and 2 Mbil/s primary
multiplexer on the same platform.

Network element management layer

The network element management layer of proposed system shall
manage each network element on an individual basis and shall support an
abstraction of the functions provided by the network element layer. The
proposed network element management layer shall have a set of element
managers, that are individually responsible, on a devolved basis from the network
management layer, for some subset of network elements. Each element manager
shall have 3 principle roles as following :
- Control and coordinate a subset of network elements.
- Provide a mediation function fo permit the network management layer to
interact  with network elements.
- Maintain statistical, log and other data about elements.

Network management layer (Refer to ITU-T draft Rec. M.3010
The network management layer of proposed system shall have the
responsibility for the management of all the network elements, as presented by
the element management layer, the proposed network management layer shall
have 3 principle roles as following :
- Caontrol and coordinate the network view of all nefwork elements within its
domain.
- Provide, terminate, or modify network capabilities for the support of service to
customers.
- Interact with the service manager layer on performance, usage, availability
etc.

NETWORK MANAGEMENT FUNCTIONS

The application functions of network management can be categorized,
according to the ITU-T Rec.G.784, and also with present ITU-T Rec.M.3010
proposal and |ISO-OPEN systems interconnection, systems management, as
following :
Configuration Management
Performance management
Fault management
Security management
Accounting management (option)

L

Configuration Management

Configuration management should enable the configuration of a
complete network with the available resources. lts functions should include the
routing and path provisioning, in the event of faults, and modifying or extending
the network. Aspects of configuration management can be described, at least,
as following :
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970CI-2.2

970CIH-2.3

S70CIl-2.4

- Activation, deactivation, initiation and cancellation of network element within
network

- Network provision

- Status record and control of network

- Capacity allocation of network and subnetwork

- Network reconfiguration

- Neiwork restoration

Performance Management
Performance management is used for monitoring and evaluating the

network performance specified in ITU-T Rec. G.826 and G.784. Its functions can
be described, at least, as following :
- Collect the network performance data indicated in ITU-T Rec.(G.783.
- Monitor the performance history of network
- Assign the system threshold for each of following performance parameters
- Code Violation (CV)
- Error Seconds (ES) (ITU-T Rec.G.826)
- Severely Error Seconds (SES) (ITU-T Rec.G.826)
- Error Count (EC)
- Point on Justification Counts (PJC)
- Protection Switch Count (PSC)
- Protection Switch Duration (PSD)
- Qut-of-Frame Seconds (OFS)
- Tap performance data that exceed the predefined thresholds
- Report the performance data, for each network element, by 2 period
intervals
- 156-Minutes interval
- 24-Hours interval

The current-interval data stored in the network element shall be
transferred to the SDH network management and displayed selectively in the
form of user's preferred formats.

Fault Management
Faull management is used for detecting and reporting of unusual

events/conditions occurred in the network, both within the network element and
within the Incoming signal. The fault management shall have the capability of
defining types of unordinary events/conditions and generating relevant alarm
reports autonomously. The functions of fault management can be described, at
least, as following :

- List all of the current faults occurring in the network

- Listand diagnose events in order to determine the cause and type of fault

- Display the detailed log of alarms {upon request, per select item) of all
systemn faults and identify the severe level and location within the network also
and history event with time & data of occurrence. The log of history
event shall be provided in a permanent  record and shall be hold not less than
a month.

- Display the actual fault for all possible events in the network.

- Continuously display of the last two unacknowledged alarms.

Security Management

The security management application functions should provide the
protection and authorization of network resource and service. The security
management should be applied at the operation system level and its function
details should be at least consisted of following :

- ' o [l
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970ClI-2.5

970ClII-3.

- Maintain the users' database by containing their related authorization levels
and their passwords. Only the system administrator have the authorization for
access and edit this users' database.
- Set the minimum capacity level attributes of each network element in the
network.
- Monitor "Log-in" sequences and maintain the logs of accepted and denied
accesses to the network management.

The network elements shall be responsible only for the command of

authorized user that are verified for access.

Accounting Management (optional

The objective of accounting management is to track the utilization of
individual network resource. The functions of accounting management should be
described as following :
- Collect usage Information of network per customer Into accounting
information report. This information will be transferred to external systems
for billing purposes.
- Configure the form of accounting information reports that wilt be generated.

THE SYSTEM ARACHITECTURE AND CAPABILITY

970CI-3.1 NMS Hardware architecture

Server

The

970CII-3.2

multi-

1. The hardware of proposed system shall be risc (Reduced Instruction
Set Computing) based architecture running under the Interactive
operation system.

2. The bidder shall design the configuration of proposed system hardware
to fulfill the EGAT Plc.'s requirement of the mentioned management
functions. The proposed system Hardware shall have the capability of
supporting at least 200% size of the system configured according
to the future network expansion. The hidder shall provide any necessary
document to illustrate the capability of supporting at least 200% size of
the system configured.

3. The proposed system shall based on client (workstation)/server concept.
The minimum requirement of proposed system shall be as the following :

The bidder shall provide the high performance with appropriated
hardware specification (e.g., RISC capacity). Tolerance technology of
the server shall be clearly stated. The bidder shall submit the
proposed system, in detail, for EGAT consideration

server shall have the capability of handling at least these following functions :
- Communication server function
- Database server function with fault-tolerant design
- Application server function

Workstations
1. At least one workstation shali be provided.
2. The proposed workstations shall be capable to operate in multi-tasking and

programming mode.
3. The minimum requirement of the workstation shall be as following :
- RISC based architecture CPU or better
- 512 Mbyte RAM
- 3.5inches, 1.44 Mbyte floppy disk drive
- 40 GB hard drive (Ultra 1ll SCSI)
- Mouse or pointing device
- 19 inches high-resolution color graphic monitor
- Postscript laser printer
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- 40X CD-ROM
- Multimedia set
- UPS 2 kKVA

970ClI-3.3 Networking

The server, workstations and peripheral shall be connected as a local

area network (LAN). The LAN technology and configuration shall be clearly
shown by the bidder.

970CIil-3.4 Portable terminals

Portable terminal (notebook computer, display SVGA color) shall be

provided for control and configure the network element at site via the F-intedace.
The minimum hardware requirements for proposed portable operating terminal shall

be as

following :
CPU pentium-lll or better
256 Mbyte RAM, expandable up to 512 Mbyte
Hard Disk with minimum capacity of 10 Gbyle
Internal floppy disk drive 1.44 MB
1024x786 pixels dual-scan or active matrix display
Two serial and 1 parallel port
Power supply and Ni-Cd battery pack
Pointing device such as ball or mouse

g970ClI-3.5 System software
The system software shall be consisted of at least of the following :

1.

2.

Operating system

The operating system shall be UNIX, WINDOW NT, or better
equivalent operating system. The monitor and control of a variety of network
elements such as SDH terminal and add-drop multiplexer, optical amplifier,
and primary multiplexer shall be operated on the same operating system.
Application software

The software platform for the management applications shall be
based on the telecommunication management network (TMN) concept. The
proposed software shall be scalable, extensible. The bidder shall state
the software products used for the applications development.

The bidder shall provide any necessary document to illustrate the capability of
supporting at least 200% size of the system configured according to the future network

expansion.

970ClI|-3.6 User Interface

The user interface of proposed system shall be the man-machine

interface based on a graphical-wimps, icon, menu and pointer interface. An
operators shall be able to monitor and control the network via the man-machine
interface. The graphical user interface shall be based on OSF/MOTIF (or
OPENLOOK) and X-WINDOWS and shall support at least the following features :

1.

Graphic presentations

Detailed information of each network element as well as the total
network (maps) and its associate transmission paths shall be displayed on
the screen in the forms of color graphics, diagrams or the physical
construction table. The operators shall be able to monitor and control the
network via these graphical forms.
Multi-tasking

The operators shall be able to perform several tasks via multiple
active windows.

970CII1-3.7 Communication Interfaces
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The communication interfaces of proposed system shall support
several classes of standard protocols based on international standards organizations
(IEEE, ITU-T, ETS], etc.). The interfaces shall include the following :

- F-interface to connect with the work station

-  Q-nterfaces (Q.3,Q.x) and X-interface to communicate with network
elements, mediation devices and other the SDH network management nodes or
operations systems.

- X25

- R&-232

- TCP/IP

All interfaces shall be fully compliant with [TU-T Rec. G.773, Q.81
and Q.812, The CORBA interface capability of the proposed NMS is preferred. In
such case, it shall be proposed as option.

970CI1-3.8 Management Communications
Management interface shall be Q3 interface specified in ITU-T
Rec.G773. SDH element shall support following routing protocols :
- ES-IS according 1SO 9542 standard
- IS-IS according 1SC 10589 standard
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APPENDIX
ABBREVIATION

AUG Administrative Unit Group, Nth level
AU-N Administrative Unit, Nth level
ADM Add/Drop Multiplexer
BIP Bit Interleaved Pority
CMI Code Mark Inversion

. DCC Data Communication Channel
DXC Digital Cross-Connect
FEBE Far end Bit error '
FERE Far end Receive Failure
HDB3 High Density Bipolar of order 3
SO International Standard Organization
LAN Local Area Network
MLM Multi-longitudinal mede
MSOH Multiplex Section Overhead
MSP Multiplex Section Protection
NMS Network Management System
NN1 Network-Node Interface
OSFMOTIF Open software Foundation/Motif
PDH Plesiochronous Digital Hierarchy
PCH Path Overhead
Q3 CCITT Network-Node management Interface
RISC Reduced Instruction set computing
RSOH Regenerator section overhead
SDH Synchronous Digital Hierarchy
STM Synchronous Transport Module
SDXC Synchronous Digital Hierarchy Cross-Connect
SLM Single-longitudinal mode
SOH Section Overhead
Tu Tributary Unit
TUG Tributary Unit Group
™ Terminal Multiplexer
TMN Telecommunication Management Network
TCPR/IP Transmission Contral Protocol/Internet Protocol
VC-N Virtual Container, level N
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Specification No. 970F3
All Dielectric Self-Supporting Cable

General

The All Dielectric Self-Supporting Cable (ADSS) shall have high mechanical strength to
protect the fibers from external forces, be easily installed without requiring any special care
or equipment, and shall be suitable (depend on the application needs which are specified
elsewhere) for installation in conduits, ducts, cable trench, or aerial. All ADSS accessories
including terminations, insulating materials, markers, support grips and ADSS ties shall be
furnished and installed.

Technical Specification

1 Single Mode Fiber Characteristics

1.1 Nominal mode field diameter : 10 JAm 21 Ltm
1.2 Cladding diameter : 125 plm £3 Um
1.3 Mode field concentricity error : 1 Llm maximum
1.4 Non-circularity
1.4.1 Mode field » Referto [TU-T Rec.G.652C
1.4.2 Cladding : Less than 2%
1.5 Dispersion coefficient @1310 nm:  <3.5 ps/{nm.km)
@1550 nm : <20 ps/(nm.km)
1.6 Material properties of fiber
1.6.1 Fiber material : High grade pure or doped silica
1.6.2 Protecitve material : Detall of materials used for the fiber primary
coating shall be stated for jointing
1.7 Attenuation coefficient

@ 1300 nm . <0.38 dB/km
@ 1383 nm : < 0.38 dB/km
@ 1550 nm : £0.23 dB/km
1.8 Maximum splicing loss : 0.07 dB per joint
1.9  Fiber ldentification . each fiber shall be uniquely identifiable
throughout the length of the cable
1.10 Operating Temperature : 0OC to 809C continuously
1.11 Overall Diameter : Nominal 14 mm
1.12 Weight : Nominal 185 kg/km

2 Cable structure

The ADSS shall consist of:

- Multiple fiber cores, as required,

Central strength member,

Loose tube,

Filling, and

Suitable hydrogen absorbing compound.
Marking.

Wrapping,

Polyethylene inner sheath,

Polyethylene Quter sheath

- Aramid yarn or equivalent material between inner and outer sheet

> - x . :
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The central strength member shall be fiber reinforced plastic, or other
material of equivalent strength. The fibers shall be protected in jelly filled loose
tubes stranded around a central strength member to ensure optimum
performance and long life. Each fiber shall be color coded for easy
identification during splicing and termination.

The interstices of the cable core shall be completely filled with a water
repellant (petroleum jelly compound) to prevent water impregnation. The inner
sheath (nominal thickness 1.0 mm) shall be extruded above the layer of
strength members. The outer sheath shall be made of abrasion resistant
polyethylene with the nominal thickness of 1.8 mm. The outer sheath of finished
cable shall be clearly colored to distinguish from power cable. (i.e. orange or
read) and provided an identification printed with the information about the
manufacturer's name, type of cable and year of manufacture.

Mechanical_Properties
Allowable tension: :  Shall withstand at least 200 kg force without

breaking or damaging the fibers in the cable.
Span tength :  Notless than 150 m,
Bending Radius: :  The permissible bending radius shall be no

greater than 20 times the external diameter of
the cable.

3 Cable length : at least 3000 meters/reel {Incase of cable route is

longer than 3000 meters) or as specify in price
schedule.

4 Factory Testing

All factory tests performed on the ADSS are subject to ASTM specifications. Factory
tests shall be performed on samples randomly selected from the reels of strand.

The factory tests reguired by EGAT and arranged far by the contractor shall include, but
not be limited to, the following:

- opticat fiber attenuation
- tensile strength

In addition, the Contractor shall provide standard test certificates for each of the type
tests listed below. Separate certificates shall be provided for each type of ADSS
proposed. Alternatively, the tests may be quoted as an option for EGAT consideration.

bend response

waterproof and anti-freeze performance
hydrogen attack performance

heat cycle test

high temperature performance

low temperature performance

impact characteristics

1

. . = ar |
il saunuimsluayanasznaufiems Wi 2/6 taisamslilaseholnsamnan nvlu. (RAO)

| o g v e =
N 19 f].&l.ﬂ'\wuﬁ 2501 AT { YN IBUAN WLINGUA (ADSS No.970F3)"

)

— )




s ihiheudaudalsemelnn

dndmsaunindssuuioas

5.1 Rigid Steel Conduit (RSC)

il The conduit shall be made of non-corrosive material, rust-proof and weather-proof to
withstand outdoor climatic and environmental condition.

Lo 5.2 High Density Polyethylene Conduit (HDPE

i The HDPE shall be made of high-density polyethylene which is non-corrosive,
flexible, and suitable for installation in cable trench, above ground or direct burial.
e 5.3 EFLEX Corrugated Hard Polyethylene Conduit (EFLEX)

’ The EFLEX shall be made of high-density polyethylene with spiral corrugated pipe

shape which is highly corrasion, weather resistant, flexible, mechanically strong and

- suitable for installation in cable trench, above ground or direct burial.
= The conduit shall have outside diameter of 40 mm or 64 mm or have cross section area
. ten times of ADSS area, and shall contain a minimum diameter of 4.8 mm poly proplene

‘ = strand rope or acceptable equal for use In pulling the ADSS or cther pulling line.

=

~ 6 Packing and Shipping
r
_ The cable shall be furnished on reels of sufficiently sturdy construction to withstand

normal shipping, hauling, and field erection. The size, length, weight, manufacturer's
o name or trade mark, date of manufacture, direction of rolling for each drum, and contract
number shall be clearly marked on the outside of each drum. The cable shall be packed
to protect it from moisture, salt, or any other impurities which may cause rust or other
harmful effects.

- 7  Rack Cahinet

The rack cabinet shall be designed by taking into flexibility, softly and durability in its
operation, and capabiiity to meet all fypes of EGAT’s demands. The rack shall made of
steel sheet with the typical thickness of 1.5 mm molded to be durable and 100% rust-
proof. The mounting support shall be designed to be durable and capable of adjustment
as required. Panels shall be constructed in 1 mm steel sheet and all cormers shall be

P welded and dressed prior to finishing.

D The rack cabinet shall be 19" rack unit Telecom Standard format which complied with

SR RN standard DIN 41494, EIA RS-310C1977, IEC 297-2 and the dimension of 2200 mm high,
L 600 mm wide and 600 mm deep. Flush doors at front and rear shall be mounted on lift-

| off type hinges. The doors shall have a full 180° swing and shall be fitted with central

0 key lock or magnetic catches. The front door shall be made of plastic acrylic with

transparency brown color having the thickness of 5 mm, dust-proof rubber edge and
right-hand hinged.

Side panels shall be lift off for easy access. Jacking feet shall be fitted inside the rack
base for leveling. The rack shall have mobile base with large castors. At the bottom of

i the rack, there shall be slide panel with sponge for running signal cable., electrical wire
- and preventing the intrusion of animals.
L 8  Fiberframe Termination Cabinef
o The fiberframe termination cabinet at each station shall be rack mounted and suitable
- and large enough to accommodate the connection all burried cables and fiber cords

leading to optical line terminating equipment as shown in the drawing.
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The fiberframe termination cabinet shall have at least two splicing trays with the amount
of splice reinforcement tubes as same as the number of fiber core specified in the price
schedule and shall be a unit for terminating and patching of up to the number of fibers as
specified in price schedule in 19" rack frames. The fiberframe termination cabinet shall
have a slide out termination compartment and front access patch panel which shall have
the amount of single FC connector as same as the number of fiber cere specified in the
price schedule. The through adapter (D-Format) shall be supplied by the contractor for
each fiberframe termination cabinet with the same amount as the FC connectors. The
through adapter shall combine a metal housing and either Phosphorus Bronze or Copper
Inner alignment sleeve. The termination compartment shall have rear and side cable
entry points and facilities for fusion splicing or direct termination of outdoor and indoor
style cable. The fiberframe termination cabinet shall have lcoming facilities maintaining
correct bend radii to ensure orderly arrangement of excess fiber lengths.

The contractor shall provide optical fiber patch cords of at least 10 meters long and
pigtails of 1.5 meters long or otherwise specified with FC connector for splicing to all
fibers in each of optical fiber cable cares and terminating to through adapter (D-format)
of the fiber distribution panel.

Fiber Terminal Box

The fiber terminal box at each station shall be suitable and large enough to
accommodate the connection of all optical fiber cable and fiber cord leading to optical
line terminating equipment. The fiber terminal box shall have at least four splicing trays
and shall be a secure and versatile wall mounted unit for terminating and patching of
optical fiber cable.

The contractor shall provide optical fiber patch cords of at least 10 meters long and
pigtails of 1.5 meters long or otherwise specified with FC connector for splicing to all
fibers in each of optical fiber cable cores and terminating to the fiber distribution panel.

Joint Boxes

The joint box shall be air-tight, water-proof, and weather-proof. The cover shall be
securely fastened to the case by non-loosening fasteners. Both the case and the cover
shall be made of non-corrosive material. The joint box shall be sufficiently rugged and
sturdy to withstand outdoor climatic and environmental conditions. The joint box shall
accommodate sheath protected arc-fusion splices and up to 1.5 m of additional fiber on
each side of the splice; guides shall be provided to keep the extra fiber well above the
aliowable bending radius of the fiber. The spliced parts of the optical fiber within the joint
box shall be reinforced and free from tension after completion of the splicing.

The Contractor shall provide one set of terminating materials with every joint box for
optical fiber connection

2-Way and 3-Way Joint Box

This type of joint box shall be used to straight joint ADSS to ADSS. It shall be used at all
locations requiring such a device except those specified otherwise in the text or
drawings elsewhere in this specification.
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13

Installation

The ADSS shall be installed from the concrete pole at each substation to the fiber
terminal box/rack cabinet in the corresponding substation communication room.

The ADSS shall be placed in RSC or HDPE and buried at 0.5 m depth from the
concrete pole to the cable trench, and installed the RSC or HDPE along the trench side
for the full length of the cable trench, and to the fiber terminal box/rack cabingt in the
communication room.

Cable pulling

The wire grip, swivels, a steel winch line if required etc. shall be used to pull the cable.
The maximum pulling tension of the ADSS shall be 50% of working load or recommended
by the ADSS manufacturer. Extreme care shall be exercised during installation of all
ADSS to prevent tension and bending conditions in excess of the manufacturer's
recommendation. Damage to the sheath or finish of the ADSS shall be sufficient cause for
rejection the ADSS. The ADSS damage in any way during installation shall be replace by
and at the expense of the contractor.

Optical Fiber Connections

The jointing of optical fiber shall be performed using arc-fusion splicing. All cores
shall be spliced at every location, fiber identification shall be matched and maintained for
the entire length of the installation.

The optical fiber splicing loss shall not be more than 0.07 dB for any one joint.
Splicing loss shall be measured immediately after the splice has been made, and if the
splice does not meet minimum standards above, it shall be re-spliced or replaced.

All successful splices shall be protected using a heat shrink protection sleeve with
integrated reinforcement, or some other material/process providing equivalent protection.
An additional slack of 1 to 1.5 m shall be provided on each side of each splice, and
stored securely in the joint box.

Field Testing

The optical fiber cable shall be tested in the field from end to end, at each applicable
location. All test equipments to be used shall be kept calibrated and still within one year
prior to their validity periods. EGAT reserve the right to use his own test equipments for
verification of the result. The calibration report which shall conform to International
Electro-technical Commission (IEC) standard shall be submitted to EGAT for approval.
The bidder shall also submit the make, model and serial number of the test equipments
that to be used in this field test. Test to be performed shall include, but not be limited to,
the following:

13.1 Optical Fiber Loss Requirement
The Contractor shall measure the attenuation loss at each FOTS terminal station, from

the joint box at each take-off structure to the terminal box located in the corresponding
substation communications room. These values shall be within the “"Maximum
Transmission Loss per km" figure specified in section 1.
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13.2 Qptical Fiber Splice Loss

The Contractor shall measure the splicing loss per joint for each and every splicing
point for wavelength 1310 nm, 1383 nm and 1550 nm. This value shall be within the J
"Maximum splice loss per joint" figure specified in section 1. |

The results of these tests shall be tabulated by location. -
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Specification No. 970D
Part |
Dense Wavelength Division Multiplexing (DWDM) Equipment

The specification of this section sets forth the requirement of the EGAT for the Dense
Wavelength Division Multiplexing (DWDM) equipment. The successful bidder shall provide
and install various types of DWDM equipment at places as specified. The proposed DWDM
equipment shall at [east meet the following requirements. The bidders are also encouraged
tc provide the information about other outstanding features of proposed eguipment that not
specified in the EGAT's requirements.

970DI-1 Overview of equipment functionality

1. The proposed DWDM equipment shall have a minimal capacity of 40 wavelengths and
shall be capable of expanding to at least 80 wavelengths on a pair of fiber. The
expansion capability shall be proposed by the bidder, the bidder shall clarify the

allocation of the wavelengths in the used wave band.
2. The proposed DWDM equipment shall have basic and compound functions as

described in all ITU-T Recommendations mentioned in this specification. For the [TU-T
recommendations quoted in this document, the latest version shall apply. For those
requirements which are recommended by ITU-T but not specified in this document
shall apply. For those requirements that have not been formed into final
recommendations by ITU-T up to now, the Bidder should upgrade the supplied
equipment to meet the final recommendations after finalizing these (TU-T
recommendations.

3. The bidder shall supply all the useful information about the proposed equipment:
functional plan, technical characteristics and optical parameters values and other
parameters (Power consumption, weights, dimensions, and environment).The Bidder
shall furnish a clause-by-clause compliance with detailed technical data or parameters
on the technical specifications, otherwise the compliance are invalid.

4, The network is a scalable network with 10 Gbps per wavelength channel.

870DI-2 DWDM Equipment types

~ The provisions stated hereafter in this section 2 illustrate the principle of functional
modeling and configurations for the proposed DWDM equipment. The DWDM equipment,
consisting of three types of Optical Network Elements (ONE) which are Optical Terminal
Multiplexer (OTM), Reconfigurable Optical Add Drop Multiplexer (ROADM) and Optical Line
Amplifier (OLA), shall be designed to support the Optical Transport Network (OTN) in term of
bit rate, frame structure, multiplexing, optical channel connection supervision and error
performance monitoring according to the relevant ITU-T Recommendations. These ONE shall
be fully complied with all requirements specified in this document. Each of the proposed
equipment type shall be based on the same platform and shall use the same subrack,
interface and common units. All of the proposed equipments shall be able to perform all of
the following equipment configurations and be manageable by a single NMS platform.
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970DI-2.1 Optical Terminal Multiplexer (OTM)

The OTM shall implement the functions as described in ITU-T Rec. G783 and G.664

including :

1. Mapping and multiplexing optical tributary traffic signals from any interface port inio
any optical line output signal

2. De-multiplexing and terminating optical tributary traffic signals from a line signal and
delivering the signal to relevant interface ports. The OTM shall be able fo muitiplex at
least 40 of bi-directional 2.5Gbps (STM-16) and 10Gbps (STM-64) optical tributary
signals into one line optical output and transmit this signal to the next adjacent station
using a pair of fiber {one for Tx and another one for Rx)

3. Booster/pre-amplification

4, Dispersion compensation device

5. OSC termination

6. Oplical performance manitoring

7. In case that proposed OTM could not have encugh power to transport over the existing

optical fiber cores for required distances between specified stations. The bidders are
encouraged to use additional equipment, for instance pre-amplifier or boosters, for
achieving the required distance,

970DI-2.2 Reconfigurable Optical Add Drop Multiplexer (ROADM)

The ROADM shall implement the functions as described in ITU-T Rec. 5783 and

5.664 including :

1.
2.

The proposed ROADM shall be reconfigurable as the name imply
Mapping and multiplexing aptical tributary traffic signals from any interface port into
any of the two optical line output signals

. De-muitiplexing and terminating optical tributary traffic signals from any of the two line

signals and delivering the signal to relevant interface ports

. Pass-through optical signals from one line signal to ancther line signal
. The ROADM shall be able to fully add and drop all wavelengths of all the optical

tributaries specified in section 970DI-3.2 from both of the DWDM lines. it shall be
configurable via NMS software which of all the wavelengths is to be added and
dropped. However, the minimum capacity of add/drop wavelength shall be at least 8
wavelengths. The bidder shall describe also the minimum and maximum wavelengths
that the ROADM can add/drop and shall provide detailed technical specifications of
the proposed ROADM include the central frequency of the wavelengths

6. Line amplification with 3R function or Post/Pre-amplification
7.
8
9

Pre/post dispersion compensation for the add/drop channels

. Optical channel add/drop module

. O8C termination

10. Optical performance monitoring
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970DI-2.3 Optical Line Amplifier (OLA)

The OA shall be of Erbium-Doped Fiber Amplifier (EDFA) or Raman Amplifier type
and shall be manageable by the same management platform as the proposed DWDM
system. The OA shall implement at least the following functions:

1. Line amplification

2. Dispersion compensation device

3. OSC termination

4. Optical performance monitoring

5. The proposed optical amplifier used in DWDM system supplied by the bidder shall
meet the requirements in ITU-T Rec. G.663 and other correlative [TU-T

recommendations.

970DI-2.4 Dispersion Compensation Module (DCM)

The DCM shall be proposed if necessary to compensate the dispersion in the case of
high speed interface and Is preferred to integrate into the DWDM subrack. The proposed
DWDM system shall be able to individually monitor the dispersion of each optical channel at
a receiving terminal of a DWDM system. The proposed DCM shall conform to ITU-T Rec. 671,
(G.692 and other correlative [TU-T recommendations.

970DI-2.5 Optical Amplifier (OA)

The OA shall be proposed if necessary to compensate the transmitted power or
receiver power in case that the eguipment could not have enough power to fransport over
the existing optical fiber cores for required distances between specified stations. The bidder
shall indicate the technical solution for flatting OA's gain curve and OA’s functional block
diagram. The bidder shall provide the parameters for all types of OA (Booster/pre-
amplification). The proposed optical amplifiers using for WDM system shall have the function
of automatic output power balance such as “gain lock, automatic level control” to guarantee
system performance if an accidental wavelength add/drop occurred.
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970D1-3 DWDM Equipment Interface

970DI-3.1 Optical line interface

1.

The physical characteristics of the optical line interface shall be complied with ITU-T
(.692 and (.959.1. The bidder shall submit complete detailed parameters of the

proposed optical interface.

The bit rate, frame structure and overhead bytes of the optical line interface shall be
complied with ITU-T G.709.

The proposed DWDM shall provide transmission capability for the SDH optical tributary
interfaces according to the Rec. ITU-T G.957 and/or ITU-T G.691.

The optical line interface shall have Automatic Laser Shutdown or Automatic Power
Reduction function according to ITU-T G.664 in order to provide safe working
conditions on the proposed optical interface.

The optical interface transmitted and received power for every optical interface boards
at any station shall be capable of monitoring via the network management system.

The bidder shall specify type of connector used for each of the proposed opticat line
interface.

970D1I-3.2 Tributary or Transponder interface

The proposed equipment shall support the following type of muxponder and transponder:

1.

125 Mbps to 2.5 Gbps Multirate transponder that is capable of supporting the
following interfaces

- ESCON

- FICON

Fiber Channel (1G and 2G)

Gigabit Ethernet (1000BaseSX, 1000Basel.X, or 1000BaseZX)

STM-4 and STM-16 ( At least 84.1, and $16.1 shall be supported, the bidder shall
specify any other additional interfaces supported)

10 Gbps Multirate transponder that is capable of supporting the following interface

- 10G Ethernet LAN

- 10G Ethernet WAN

- STM-64 { The type of interface shall be specified by the bidder)

4x2.6 Gbps Muxponder which supports multiplexing of 4xSTM-16 into a single
wavelength before transport into the DWDM line interface.

The transponder and muxponder interfaces shall support the provisionable Forward
Error Correction (FEC) for extended reach, improved performance and management
capabilities.

The optical interfaces, being modular in a form of using SFP to provide flexibility for
sparing and maintenance, are preferred.

To provide the flexibility in the installation and configuration including the ease of
managing the spare part, the tunable transponder is required. The bidder shall provide
the detail operation of such a transponder.
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970DI1-3.3 Other Service interfaces

The proposed DWDM system shall support at least the following data interfaces:

- Gigabit Ethernet (GbE) in accaordance with IEEE 802 Series,

- Fast Ethernet (100Mbps E } in accordance with IEEE 802 Series is preferred, and

- The proposed DWDM system is preferred to support arbitrary rates
(34Mbitfs~2.5Gbit/s).

970DI1-4 Equipment Network Node Interface

1. Signal bit rate, the optical line signal bit rate shall be complied with ITU-T G.702 and
the STM-4 and STM-16 signal bit rate shall be complied with ITU-T G.707.

2. Frame structure, the optical line signal frame structure shall be complied with [TU-T
G.709 and the STM-4 and STM-16 optical tributary signal frame structure shall be
complied with ITU-T G.707.

3. Multiplexing, the optical tributary signals including the optical supervisory channel
(OSC) shall be multiplexed into optical line signal using wavelength division
multiplexing technigue according to ITU-T G.708.

4. Overhead and Overhead Functions, the proposed OTM and OADM shall support the
Optical Payload Unit (OPU), Optical Data Unit (ODU), Optical Transport Unit (OTU},
Optical channel {OC), Optical Multiplex Section (OMS) and Optical Transport Section
{OTS) overheads.

4.1. The functions provided by OPU overhead shall include at least payload type
identifier and payload structure identifier.

4.2. The functions provided by ODU overhead shall include at least path performance
and status monitoring.

4.3. The functions provided by OTU overhead shall include at least section
performance, section status monitoring and frame alignment.

4.4. The functions provided by the OC, OMS and OTS overheads shall include at least
oplical section maintenance, operational and fault management to support the
operation and maintenance of the optical link between any OTM, OADM and
OLA.

4.5. |t shall be possible to pass the ODU Path Overhead through the transponder
client interfaces so that the G.709 optical path can interconnected from one
DWDM system to another to enable end to end path performance and status
monitoring over a national network comprising a number of DWDM sections.

970DI-5 Operation, Administration and Maintenance Function

1. Frequency Grid, the frequency used for all wavelength channels shall be fully complied
with ITU-T G.694.1 in the 1525 -- 1625 nm windows. The bidder shall propose the
frequency grid used in the technical proposal.

2. Automatic Power Adjustment, the proposed OTM, OADM and OLA shall automatically
adjust transmitted power of each working wavelength channel in all conditions listed
below so that there will be no traffic interruption on any other working wavelength
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channels in the system. The transmitted power adjustment shall be fully automatic such
that it is not required to manually re-configuration or adjust any eguipment in the
network.

2.1. awavelength channel is added into or removed from the system

2.2. the fiber attenuation varies within the provided section margin

2.3. the absence of any wavelength channel input into the system

3. The bidder shall explain in the proposal how the automatic power adjustment of the
proposed system works.

4, OSC channel, the proposed DWDM system shall have Optical Supervisory Channel for
management of OTM, OADM and OLA equipment from the centralized network
management system (NMS). The OSC wavelength is preferred to be in 1510 nm range.
The bidder shall clearly specify in the proposal the OSC wavelength and
characteristics of the OSC channel such as bit rate and functions provided by the OSC
channel. OSC shall also meet the following requirements :

4.1. OSC shall not restrict the span space between adjacent OLA

4.2. OSC shall work normally when the components not related to the optical
aggregate signal as a whole fails such as transponders, OADM

4.3. OSC shall be sectioned and have bi-directional transmission and 3R functions.
QOSC should realize add/drop at each OA station, and the information can be
received correctly and the new information can be added to the OSC

4.4, QOS8C shall realize communication between regeneration sections.

4.5. OSC shall have self-management function. The Bidder should explain its method

and capability.
4.6. The OSC line rate shall be at least 2.048 Mbit/s and the frame format shall be in

accordance with ITU-T Rec. (5.704 separately. If the bit rate of OSC is not 2.048
Mbit/s, the bidder shall explain the reason and the relevant factors considered in
details.

4. 7. 0OS8C's physical interface and frame structure should conform to ITU-T G.703 and
(3.704 accordingly. The bidder shall specify in detait the OSC bit rate, frame
structure and the application of each byte in table mode.

4.8. The optical parameters such as sensitivity and the optical power budget
calculation for the OSC shall be based on the BER of ‘l><10'1°.

5. The proposed DWDM systems shall support both band and channel OQADM for
reducing complexity in network planning and service forecasting. The bidder shall
provide the detail of channels per band and a dual channel OADM available.

6. Connection Status Monitoring
6.1. The equipment shall support the connection status monitoring for each optical

section and wavelength channel according to ITU-T G.709.

6.2. The equipment shall support fault detection, maintenance signals and alarm
indication generation and Initiate the consequence actions upstream and
downstream according to ITU-T G.709 so that the type and location of fault can
be identified.

7. Error performance monitoring, the equipment shall support the error performance
monitoring of each wavelength channel according to ITU-T G.709.
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8. Monitor port, the equipment shall provide monitor port for EGAT to perform the signal
quality test and monitoring.

9. The bidder shall provide the frequency spectrum of the wavelengths of their DWDM
systems which shall be monitored with NMS without using any external instruments. It
shall support built-in optical spectrum analyzer to monitor in-service wavelength, power
and OSNR without service interruption.

970DI-6 Network Protection and Switching

The protection is required on the fiber level and on the optical channel level for all
network topology including point-to-point, ring and mesh. The proposed equipment shall
provides perfect protection mechanism, including wavelength channel protection, 1+1 OTU
unit protection, optical line protection via different route of fiber pairs, and other protection
mechanism for ring and mesh netwark application is also preferred. The bidder shall provide
the recovery time of above protection and switching mechanism separately. The bidder shall
describe the WDM system protection plan in details.

970DI-7 Equipment Performance Specifications

Error Performance

1. Under the worst environmental conditions, the long term and short term error
performance parameters and objectives of client optical tributary signal shall be
conformed to ITU-T G.828. and M.2101, respectively.

2. The bidder shall state the error performance objectives and the minimum error
performance of the proposed equipment which the designed DWDM system shall
support a minimum end-of-life (EOL) error performance of all wavelength of BER equal
to 1in 107

970DI1-8 Requirement for Reliability and Safety

1. The system shall comply with safety requirement from EN 60825-1, -2. The product
safety must comply with EN60950 or IEC 950 (European and International Safety).

2. The equipment shall not exceed the electromagnetic emission limits for class B as
delailed in the recommendation EN55022 ( European and international EMC and
Telecomrunications standards )

3. The system shall comply with the requirements and limits stated in ETS 300 386-2 (
European and international EMC and Telecommunications standards )

4. To meet above standard requirements of safety and electromagnetic emission limits,
the DWDM equipment supplied shall carry the CE mark or the bidder should provide
CE certification documents related to the equipment supplied.
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SPECIFICATION NO. 970D
PART il
Network Management System (NMS)

970DII-1. OVERVIEW OF NETWORK MANAGEMENT SYSTEM

1. The proposed equipment shall provide and support necessary and sufficient automatic
CAM methods such as in-service network performance monitor, optical channel
spectrum menitor, aptical fiber performance monitor, and so on.

2. The WDM system shall have capability to monitor the real-time optical spectrum
performances at each reference point from the network management, including
channel power, channel wavelength, optical signal-to-noise ratio, and central
frequency deviation of each channel. If these interfaces will be offered, it should be
guoted on an optional basis.

3. The bhidder shall describe clearly the detailed monitoring mechanism and system
parameters that can be monitored from NMS as well as its accuracy.

4. The proposed NMS shall be the unified Network Management Systemn platform. The
NMS shall capable of the monitaring and control of a variety of network elements like

DWDM, SDH terminal and Add-drop MUX on the same platform.

970DIl-2. NETWORK MANAGEMENT FUNCTIONAL ARCHITECTURE

The proposed network management functionality shall be considered in [ayers,
according to the ITU-T Rec. M.3010. The proposed system shall be consisted of at least 2
lower layers of TMN functional architecture, network element management layer and network
management layer. The detail of specified layer can be described as following.

g70DIl-2.1 Network element management layer

The network element management layer of proposed system shall manage each
network element on an individual basis and shall support an abstraction of the functions
provided by the network element layer. The proposed network element management layer
shall have a set of element managers that are individually responsible on a devolved basis
from the network management layer, for some subset of network elements. Each element
manager shall have 3 principle roles as following:

- Control and coordinate a subset of network elements.

- Provide a mediation function to permit the network management layer to interact with
network elements.

- Maintain statistical, log and other data about elements.
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970DIl-2.2 Network management layer (Refer to ITU-T Rec. M.3010)

The network management layer of proposed system shall have the responsibility for
the management of all the network elements, as presented by the element management
layer, the proposed network management layer shall have 3 principle roles as following:

- Control and coordinate the network view of all network elements within its domain.

- Provide, terminate, or modify network capabilittes for the support of service to
customers.

- Interact with the service manager layer on performance, usage, availability etc.

970DI-3. NETWORK MANAGEMENT FUNCTIONS

The application functions of network management can be categorized, according to
the ITU-T Rec.G.784, and also with present ITU-T Rec.M.3010 proposal and |SO-OPEN
systems interconnection, systems management, as following :

- Configuration Management

- Performance management

- Fault management

- Security management

- Accounting management (Optional)

970DlII-3.1 Configuration Management

Configuration management shall enable the operator to configure the complete
network with the available resources. Its functions shall include the routing and path
provisioning, in the event of faulis, and modifying or extending the network, and shall consist
of at least the following:

1. NMS shall be able to construct the network map which reflects the network
configuration and connections among each network element (NE) in the network.

2. NMS shall allow the operator to activate, deactivate, initlalize and cancel NE within the
network.

3. NMS shall be able to assign a NE with provisioning data such as name, location, type
of card, slot, port, ete. to facilitate the future network expansion so that it shall allow the
operator to create this information pricr to actually install a new NE, and information
shall be downloaded into the NE when the new NE is installed.

4. NMS shall allow the operator to add and drop any available wavelength channel and to
configure any pass through wavelengths.

5. NMS shall allow the operator to add a new NE into the network, and modify NE's
configuration. The NE configuration data such as shelf layout unit, card and port details
shall be available for viewing on screen and printing out as required by the operator.

6. NMS shall allow the operator to manage the configuration of network with at least the
following aspects:

- Network provision
- Status record and control of network
- Capacity allocation of network and subnetwork
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- Network reconfiguration and restoraticn
7. Configuration command that could affect or interrupt the traffic shail require the
operator to confirm befare execution.

970DIl-3.2 Performance Management

Performance management is used for monitoring and evaluating the network
performance specified in ITU-T Rec. G.826 and G.784. lts functions can be described, at
least, as following :

- Collect the network performance data indicated in {TU-T Rec.G.783

- Monitor the performance history of network

- Assign the system threshold for each of following performance parameters
- Code Violation {CV)

- Error Seconds (ES) (ITU-T Rec.G.826)

- Severely Error Seconds (SES) (ITU-T Rec.G.826)

- Error Count (EC)

- Point on Justification Counts (PJC)

- Protection Switch Count (PSC)

- Protection Switch Duration (PSD)

- Qut-of-Frame Seconds (OFS)

- Tap performance data that exceed the predefined thresholds

- Report the performance data, for each network element, by 2 period intervals
- 15-Minutes interval

- 24-Hours interval

The current-interval data stored in the network element shall be transferred to the
DWDM network management and displayed selectively in the form of user's preferred
formats.

The network management system shall be able to report and print performance and
availability data, and availability history of any path or route as required by the operator.

970DII-3.3 Fault Management

Fault management is used for detecting and reporting of unusual events/conditions
occurred in the network, both within the network element and within the incoming/outgoing
signal as well as wavelength and surrounding environments. The fault management shall
have the capability of defining types of unordinary events/conditions and generating relevant
alarm reports autonomously. The functions of fault management can be described, at least,
as following:

- List all of the current faults such as alarms, events, and operational state changes
occurring in the network with time-stamp information.

- List and diagnose events in order to determine the cause and type of fault

- Display the detailed alarms log (upon request, per select item) of all system faults,
and identify the severe level and location within the network also and history event

with time & data of occurrence. The log of history event shall be provided in a
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permanent record, shall be stored with associated information such as date & time of
occurrence, location, types of faults and security level, and shall be hold not less
than a month.

- Display the actual faul for all possible events in the network.

- Continuously display of the last two unacknowiedged alarms.

- Alarms, events and operational state changed that have been cleared or
acknowledged shall be moved to alarm and event history

970DII-3.4 Security Management
The security management application functions should provide the protection and
authorization of network resource and service. The security management should be applied
at the operation system level and its function details should be at least consisted of following:
- Maintain the users' database by containing their related authorization levels and their
passwords. Only the system administrators have the authorizalion for access and edit
this users' database.
- 8Set the minimum capacity level attributes of each network element in the network.
- Monitor “Log-in" and “Log-out” sequences and maintain the log files of accepted and
denied accesses to the network management.
The network elements shall be responsible only for the commands of authorized user
that are verifled for access.

970DII-3.5 Accounting Management (Optional)

The objective of accounting management is to track the utilization of individual
network resource. The functions of accounting management should be described as
following:

- Collect usage information of hetwork per customer inta accounting information report.

This information will be transferred to external systems for billing purposes.

- Configure the form of accounting information reports that will be generated.

970DIl-4. THE SYSTEM ARACHITECTURE AND CAPABILITY
970DI1-4.1 NMS Hardware architecture

1. The hardware of proposed system shall be RISC (Reduced Instruction Set
Computing) based architecture running under the Interactive operation system.

2. The bidder shall design the configuration of proposed system hardware to fulfill
the EGAT's requirement of the mentioned management functions. The proposed
system hardware shall have the capability of supporting at least 200% size of the
system configured according to the future network expansion. The bidder shall
provide any necessary document to illustrate the capability of supporting at least
200% size of the system configured.

3. The proposed system shall base on client (workstation)/server concept. The minimum
requirement of proposed system shall be as the following :

Server
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The bidder shall provide the high performance with appropriated hardware
specification (e.g., RISC capacity). Tolerance technology of the server shall be clearly
stated. The bidder shall submit the proposed system, in detail, for EGAT consideration

The server shall have the capability of handling at least these following functions :
- Communication server function
- Database server function with fauit-tolerant design
- Application server function

970DII-4.2 Workstations

1. At least one workstation shall be provided.
2. The proposed workstations shall be capable to operate in mult-tasking and multi-
programming mode.
S 3. The minimum requirement of the workstation shall be as following :
N - RISC based architecture CPU or better
- 512 Mbyte RAM
- 3.5inches, 1.44 Mbyte floppy disk drive
- 40 GB hard drive (Ultra Ill SCSI)
- Mouse or pointing device
- 9inches high-reseclution coler graphic LCD monitor
- Postscript laser printer
- 40X CD-ROM
- Multimedia set
- UPS2kVA

970DI1-4.3 Networking

The server, workstations and peripheral shali be connected as a local area network
(LAN). The LAN technology and configuration shall be clearly shown by the bidder.

970DI11-4.4 Portable terminals

Portable terminal (notebook computer, display SVGA color) shall be provided for
control and configure the network element at site via the F-interface. The minimum hardware
requirements for proposed portable operating terminal shall be as following :

- CPU Pentium-IV or better

- 512 Mbyte RAM, expandable up to 1 Gbyte

- Hard Disk with minimum capacity of 10 Gbyte

- Internal floppy disk drive 1.44 MB

- 1024x786 pixels dual-scan or active matrix or LCD display
- Two serial and 1 paraliel port

- Power supply and Ni-Cd battery pack

- Pointing device such as ball or mouse

- 52x24x52/16x CD-RW/DVD
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970DI1-4.5 System software

o

The system software shall be consisted of at least of the following:

1. Operating system ‘

The operating system shall be UNIX, WINDOW NT, or better equivalent operating
system. The monitor and control of a variety of network etements such as DWDM terminal
and add-drop muttiplexer, opticat amplifier, and primary multiplexer shall be operated on the
same operating system.

2. Application software
The software platform for the management applications shall be based on the
telecommunication management network (TMN) concept. The proposed software shall be
scalable, extensible. The bidder shall state the software products used for the applications
development. The bidder shall provide any necessary document to illustrate the capability of
supporting at least 200% size of the system configured according to the future network
expansion.

970DIl-4.6 User Interface

The user interface of proposed system shall be the man-machine interface based on a
graphical-wimps, icon, menu and pointer interface. An operator shall be able to monitor and
control the network via the man-machine interface. The graphical user interface shall be
based on OSF/MOTIF (or OPENLOOK) and X-WINDOWS and shall support at least the
following features:

1. Graphic presentations
Detailed information of each network element as well as the total network {(maps) and
its associate transmission paths shall be displayed on the screen in the forms of color
graphics, diagrams or the physical construction table. The operators shall be able to monitor
and contral the network via these graphical forms,
2. Multi-tasking
The operators shall be able to perform several tasks via multiple active windows.

970DII-4.7 Communication Interfaces
' The communication interfaces of proposed system shall support several classes of
standard protocols based on international standards organizations (IEEE, ITU-T, ETSI, etc.).
The interfaces shall include the following:
- QB-interface or CORBA interface between DWDM network element management
system and higher-level network management system
- RS-232
- TCP/IP
All interfaces shall be fully compliant with ITU-T Rec. G.773, Q.811 and Q.812. The
CORBA interface capability of the proposed NMS is preferred. In such case, it shall be
proposed as option.
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970DII-4.8 Management Interface

Interface between Equipment and Network Element Management System (EM):

1. The interface between DWDM line system and EM should be Qx interface
and the interface information model should be the subset of [TU-T G.774. The
bidder shall provide the detail standard materials of its protocol stack and
information model.

2. The interface between DWDM EM and higher-level network management
system shall be Q3-interface or CORBA interface.
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Specification No.937A
Multiservices Switch

Pure 1P WAN network

Multiservices Switch Type 1.1,1.2,1.3, 2 and 3 MPLS VPN Services and MPLS TE
Multiservices Switch Type 1.1 with 470 Kpps performance, 13 slots, redundant CPU and
redundant 48VDC power supply support OC3 Packet over Sonet (POS) or SDH full
software feature with DRAM 256 MB and Flash 48 MB memory configuration, 2 10/100
Ethernet port, support WAN up to 32 ports and provide MPLS Function as Provider
Router.

4. Multiservices Switch Type 1.2 with 470 Kpps performance, 7 slots, redundant CPU and
redundant 48VDC power supply support OC3 Packet over Sonet (POS} or SDH full
software feature with DRAM 256 MB and Flash 48 MB memory configuration, 2 10/100
Ethernet port, support WAN up to 32 ports and provide
MPLS Function as Provider Router.

5. Multiservices Switch Type 1.3 with redundant Switching Fabric with 50Gbps (bi-
directional) switching capacity with future growth option (software license upgrade to 200
Gbps),2.5Gbpsfull-duplex(6Gbps bi-directional) throughput per line-card slot with future
growth option (software license upgrade to 10Gbps), 10 slots modular chassis with
Passive Backplane and Distributed Processor architecture, redundant CPU  and
redundant 48vDC power supply support Gigabit Ethernet (Up to 36 ports), 10 Gigabit
Ethernet ,0C3/0C12/0C48/0C192 Packet over Sonet (POS) or SDH {ull software feature
with 512MB main memory, upgradeable to 2GB on CPU and 512 MB memory on Line
Card and 64 MB removable Flash memory configuration. NEBS Criteria Level 3 (Carrier
Class) compliant. Provide blower module maintains acceptable operating temperature for
internal components by drawing cooling air through a replaceable air filter into the
switch. The cooling air travels up through the iine card and CPU card and is then forced
out through vents on the back of the blower moduie and the chassis. This Multiservices
Switch shall provide MPLS Function as Provider Router.

8. Multiservices Switch Type 2 with 1,000 Kpps performance, 6 slots, redundant 48VDC
power supply support OC3 Packet over Sonet (POS) or SDH full software feature with
DRAM 256 MB and Flash 48 MB memory configuration, 2 10/100 Ethernet port, support
WAN up to 24 ports and provide MPLS Function as Provider Edge Router.

7. Multiservices Switch Type 3 with 225 Kpps performance, 4 slots, redundant 48VDC
power supply support OC3 Packet over Sonet (POS) or SDH full software feature with
DRAM 256 MB and Flash 48 MB memory configuration, 2 10/100 Ethernet port, support
WAN up to 24 ports and provide MPLS Function as Provider Edge Router.
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8. Multiservices Switch Type 4 with 220 Kpps performance, 48VDC power supply with
DRAM 256 MB and Flash 64 MB memory configuration, 2 10/100/1000 Ethernet port and
FULL MPLS software

9. Multiservices Switch Type 5 with 75 Kpps performance, 220VAC power supply with
DRAM 192 MB and Flash 32 MB memory configuration, 4 10/100 Ethernet port, two
maodular slot for E1 G.703,FE,xDSL, V.90 with OSPF, 1S-1S, BGP4, IPv6 and FULL MPLS
software

10. R8VP or Diffserv QoS

11. Ali software features are standard

12. SNMP Ver.3 or later version

13. Provide SLA (SAA)

14. Provide NetFlow Ver.9

15. Provide PPP Muttilink

16. Provide EoMPLS /ATOM ( Multiservices Switch Type 1.1, 1.2, 1.3, 2 and 3 only)

17. Provide IP Multicast over MPLS/VPN

18. Provide Routing Protocols support at least RIP, OSPF, 15-1S and Static Route

19. Provide IPV4 and IPV6G
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10.

i1,

12.

13.

14.

LAN SWITCH TYPE1 SPECIFICATION

The switch shall have RJ45 ports not less than 24 ports according to 10BaseT Ethernet
and 100BaseTX Ethernet Auto-Sensing.

The switch shall have Rate Limiting Feature.

The switch shall have System Network Protoco! (SNMP) according to SNMPv2-MIB,
SNMPv2-PARTY-MIB, SNMPv2-TC, BRIDGE-MIB.

Swilching Fabric is not less than 8.8 Gbps, Forwarding Rate is not less than 6.6 million
Packets-Per-Second.

Flash Memory not less than 8 MB, DRAM not less than 16 MB and configurable up to
8.000 MAC addresses. '

Expand bandwidth of system by share loading method or Fast Ether Channel which can
connect to system Backbone up to bandwidth not less than 800 Mbps via Fast Ethernet
{100BaseT) Full Duplex.

Support |[EEE 802.1x support, IEEE 802.3x full duplex on 10BaseT, 100BaseTX, |EEE
802.1D Spanning Tree Protocol, IEEE 802.1p class of service {CoS) prioritization, IEEE
802.1Q VLAN, IEEE 802.3 10BaseT specification, RMON | and |l standard.

Suppoert Per-port broadcast storm control and use IGMP Snooping In Hardware for
Multicast Management.

Support Remote Monitoring (RMON) and Switch Port Analyzing (SPAN) feature.

Each interface port can configure VLAN TRUNK (IEEE 802.1Q) and each VLAN can build
its Spanning Tree.

Power Supply : -48VDC or 220 VAC

The Switch shall be managed by Protocol 1P, SNMP, Telnet.

Support Web-based management via Web browser such as Netscape Navigator or
Microsoft Internet Explorer.

The switch proposed shall be 18 inches rack-mounted type.
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LAN SWITCH TYPE 2 SPECIFICATION
1. The switch shall have RJ45 ports not less than 24 ports according to 10BaseT Ethernet

10.

11.

and 100BaseTX Ethernet Auto-Sensing.

The switch shall have System Network Protocol (SNMP) according to SNMPv2-MIB,
SNMPv2-PARTY-MIB, SNMPv2-TC, BRIDGE-MIB.

Switching Fabric is not less than 8.8 Gbps, Forwarding Rate is not less than 6.6 million
Packets-Per-Second.

Flash Memory not less than 8 MB, DRAM not less than 16 MB and configurable up to
8,000 MAC addresses.

Expand bandwidth of system by share loading method or Fast Ether Channel which can
connect to system Backbone up fo bandwidth not less than 800 Mbps via Fast Ethernet
(100BaseT) Full Duplex.

Support Per-port broadcast storm control and use IGMP Snooping in Hardware for
Multicast Management.

Each interface port can configure VLAN TRUNK (IEEE 802.1Q) and sach VLAN can build
its Spanning Tree.

Power Supply : -48VDC or 220 VAC

The Switch shall be managed by Protocol 1P, SNMP, Telnet.

Support Web-based management via Web browser such as Netscape Navigator or
Microsoft Internet Explorer.

The switch proposed shall be 19 inches rack-mounted type.
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Standard Interfacing of IPIMPLS VPN Service
(Documentation of Reference Access Offering (RAQ), for NTC)

Tnsethedesnrfeyseimeliihendmmiaizmdlng (i) hilnsdreftagnu
ﬂafnmﬁmﬂ:ﬁum’lua‘:uuqqmn fhasann nvln WRndaszun IPMPLS VPN Fafhumeliuladi
Idednya Application s 7 soelilslnaea 1P ‘Imﬂﬁmmminﬁ%ﬁwummmwmmms
1i3n17 (Quality of Service, QoS) luraz Application RINAMNATATYIDMU YFaRHAITN

v

faanslunslieuancusiaz Application uanannil Saseine@agnsuns nule. Siinnsliinngd

8
= A

ffinsaupquunie 72 dawdn Tnemsldidnmd vk asnenlidneliudasang
IP/MPLS VPN Fifavnn 4 uunsied Ao
1. GURANTEED FAST ETHERNET SERVICE :
100 Mbps bandwidth offering with 100% of offered bandwidth guarantee
2. GURANTEED GIGABIT ETHERNET SERVICE :
1 Ghps bandwidth offering with 100% of offered bandwidth guarantee
3. NONGURANTEED FAST ETHERNET SERVICE :
100 Mbps bandwidth offering with 25% of offered bandwidth guarantee
4. NONGURANTEED GIGABIT ETHERNET SERVICE :
1 Gbps bandwidth offering with 25% of offered bandwidth guarantee

mngnéndisuszasifazaeldninibnnsiasedng IPMPLS VPN 109 N, fefinann
wnufariuasaslszanuanui nin. eTumuuzinfeaiugunenl nterface TesgnAnTa
Ysndeusieiugunenl lurzy IPMPLS VPN Tuilaues nwk. Sasz11l IPMPLS VPN 184 vl
i1 Physical Interface 783 LAN switch #894LLA® FAST ETHERNET INTERFACE uaz GIGABIT
ETHERNET INTERFACE Iaefinnssgruniadensievnanianiniia 10100 BASE-TX uag
101100/1000 BASE-TX mufndL gnénfifiannanlszasdazliinnsssuy IPPMPLS VPN 184
AW, azfieiluddnsitn Media converter & wFUuiles Interface wuu Fiber Optic A1
gunmnfunsgnAn1¥iilu FAST ETHERNET INTERFACE U@ GIGABIT ETHERNET INTERFACE
Helmansndeudediniy IPMPLS 18a nile i viodd vl Az A Bnmua ety
ey Specification 484 Media convertor WirfugnAufaze Tne Specification 189 Media

converter IBduARMEUNArTRRL LN YR LI T lULRA service
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szeizn N ing ﬁam%’wé’qrﬁﬁmLﬁaiﬁﬁnﬂﬁ@mwﬂumﬂqﬁmmqmﬁq
- dulpuiaiuasstiavanaun
dileativansA i A ulasd sz e nadi Ny RT3 TeoM)
SfauasRiauLszannmn %aLé’u'lﬂ'nﬁm?:ﬁﬁﬁnﬂmmﬂfauﬁmmﬂmqq TaennudnAgld
nuludnanang
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ynidoutnsannan (ITU-T) Tussur@esnmdnues nil. Snnsldemadidloutnafintumen
Lﬁmmumm;jm TU-T G652 uaz G.652C ulaufazgnusrqaluaiemuEund:
Composite Fiber Optic Overhead Ground Wire (OPGW)
& umsguaadsiadaise
- FC connector — Wluhdensanisteanslngldua Aeanuunmnmudenisaziien
ANNIATIIU EIA/TIA-604-04
- SC connector - fhwhdensemsdeansiaelduas Aeanuuumnliinisieenuazld
inatinazan AMUNIRIFIU EIATIA-604-03
_ ST connector - uiidansanisiaanslneifugs Reenuuusniididausaniazsi
L ﬁmiﬁq'afaﬂLm:‘lzsiLﬂj’himﬂn'\ﬁuuuﬁmm‘éﬁfau FNNNINIIN EIATIA-604-02
- LC connector - Whiadensenisieansinelduss Reenuuusnliinsieenuayld
hatwazaan pauNRsgu EIVTIA-604-10

NE v J . d
TRtlEna a1t 4 shadns uash nre. dinndAenrisenselaeld FC connector

;.yllﬁ 1. FC connector
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Wamsldemudileudnihusdifnslonigre  waluladnisulesdnnnn

H oo 1 <2 ® 2 o
g19AALLLILIIILIM (Dense Wavelength Division Multiplex - DWDM) Asgniinunldinalidu
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1. 9¥uu DWDM
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tlaqiiuanansnmudyyinmnadline 160 drunganiuas  Inediayaluusiazdtynoas

uanpeiulfigy STM-1, STM-4, STM-16, STM-64, GE, 10GE, ESCON, FICON, FC %98 SAN

2. 5=Uu DWDM luszuufagisnanaas nwa.
3 4
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2
Hierarchy) $245LIA NYRETYEYIMWFRLA 155 Mbps A1TN4 40 Gbps

1. s&uU SDH
dg’ L~ o ar k74 4 1]
szul SDH HTurnnnsiiuanndAtyaaseanasiasnisansgiulumsdenseniauss uas
' 1= < . .
AN FIRNNTAITNAARTY NN MDY 1He9a ngzl PDH  (Plesiochronous  Digital
A = 1 ] = nl I d ]
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2. §21 SDH 19249 nwa.
rUL SDH 1ana99 nW. UsynausoaiAiadevidnuunnANINg 2.5 Gbps Uas WATaiie
QANATUIAANNG 622 Mbps uazil Multiplexer/De-multiplexer &miunnsidaitednonn

1R 64 kbps
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. o - o "
gnAurly Waruwlesidesnan e o 278 udafeuninanislfau
Y gnendeaEuy
UNE2S SRINCERGH Treatho

Customer Contact Point 18 Account Team

Database 18d AR,

-malfeuinzadne

- n71%3714 Bancwidth, naxniAn

. o .
- o indndluinsednn

T - o4 . o C ol
RUEL Rannnidaulenisinuiiunng alhelaadinmg

4
uldsutaanisldanu

y

tHnvTanm Bandwidth, wanildn

|

wiapauduall asa,

" L) “
nrsud L dnamandian

meosanudaya

.

A
a1a. gafealy aua,

o
sua. Wi ldseun aus. AUA. ABLILIGNAT

- - - r
usnilay wrknudwsluaygnotssnauiizns W 315 Samemsitlasadheinsannen nrlu. (RAO)

w A PO S SO TUUNIRE. ., SO, (AAPR P X - S P



/‘ I IdBNMN TW IUWBIVIBBIIN L dwbITI BIF LS

* & dnuSmsiuningssuudass

q’“"ans,.ui'“‘

2.3 nezulumMeRNLAYUAULLURANNT (Operational Support Procedure) : F2.3
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UNUNAFINTANUIAN (Cost of Goods Sold)
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£ 1

suAtngainniasedng (O&M)

AUYUINATINT AN ANULILLAN LN (Dark Fiber)
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L AUNUATIATINTANU)
Media Cost

FuY)HA1 OPGW i Core-Km 4,888.89
a1gNslEU (1Ha) 120
Core-Km finng1danu 58,626
Media Cost of BU

Media Cost A Core-Km faiRau 173.72
O&M Cost

At 0&M Dark Fiber sl 13,000,000
Core-Km #iimsldeu 58,626
O&M Cost of BU

AN ld4a1e O&M Dark Fiber e Core-Km AaLhau 18.48

Total Cost of Good Sold of Fiber Optic

" PIMUAT Dark Fiber pia Core-Km maLiiaw:

SR I St el e shoi I Sl ot SR S e g

T 9249

AUNUNATINITANUIANULYL Wavelength

AUNUIB99RTINTANUIANLLL Wavelength  azdsznausaniuyuludouses Argunand
1lanev14 (Equipment Cost) uaz ﬁi'fl'.ﬂmi'm‘imsﬂuuﬂﬂuﬁlﬁﬁﬁmmﬁm (Network Cost) & Network
Cost azilsznausatisiunutiag 2 daufa Adeumaradiasnedulauiaing (Media Cost) Was
AnLngeinEniasedae nsasuIANLLYL Wavelength

Lﬂ@qmnima«ﬂfmLﬁulﬂuﬁf:ﬁ'\Ll.mLﬂuiﬂﬂﬂhmmﬂumﬂmﬁugﬁuﬁﬁﬂuqa§ﬁaLﬂuimw”m
TNIANUNANLLIL Wavelength fetu Andensnanaaslasstnenduloufatiuadadudaulszney
Media Cost 21839435 TnsANUNALLLIL Wavelength fas

Media Cost 19495 INsANUNANLLL Wavelength azAnanuflusia Lamdakm Usznavusie
Andsumansadlassnedilautainuseihunadrailasee s AuLLy Wavelength UaZAN
fUnsninoudtynyns (Repeater  Cost)  HuvuAn Media  Cost q:ﬁqmmnuﬁugmmmﬁﬂmu
Wavelength-km M

. azlfuuusnaeslassinensnsunANLLL Wavelength  TunnsAafiuyuununisAuan
anseaziBaesedlasadiesd ineminlasene Wavelength 194 n. S&neuziflung (ing) 4110w
waneng InsudazasaziinaazBuaUfndasfiunnsnetu fadu nil. feazlduundnsaciasened
Infifeeiurassiannign Lﬁ'lﬂ"l.ﬁmmma:ﬁ@uﬁunummiﬂﬂﬂ’m Wavelength |§#igannfmons
Wi wuusnaadlasedng Wavelength HeneasiEensian

®  Tasading Wavelength 1 29Usznaumne OADM Terminal 5 Terminals

. r -] '
sumailag waunudmsluaygmbznauiians Wi 219 daiavamaldlasehalnsaunay nni. (RAD)

ar  ed ar & v w 3 o
N 19 AU 25561 ENEUNY 4 ; 'magamunmwﬂﬂmumnuuazﬁqmmﬂmmﬁxmﬂ"

o
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ey

M3 M Ehaadaudeszmalng

duvinsaummdssuudams

" usiaz Terminal azsesFugUnanilanemne (Terminal Equipment) atinating 48 Ports a4ag
Finl¥ianuan Port Favia 240 Porls 1 94

% anw. Avualiflusznadng OADM Terminal 2 Terminals 113058450 INIANHIAY
UL Wavelengthlfannilgn 36 aeas vileannsnsesiuld 120 Lamda da 1 99

" {nswing Wavelength azfassiianuddlawtornuaesnedas 2 144 e 2 Cores

B Iasedne Wavelength 1 dazilszazmng 725 Alawms Ginlflu 1 aediaaldidulaudatiuga
atietiag 1,450 Core-km)

" lulmseine Wavelength 1 vdazifasifigunsninaudtynynn (Repeater) 2 ginsnl

" Andndenseuuuidunsmsanany 120 iFay

i

8 o

dwFusiunuAntingeinm (0&M) TassinaTnsauunANLLL Wavelength azRnuflusia Lamda-
1 = = 1 2 o 1 =4 T ﬂlﬂl 24 n‘ L o 1
km  sainen IngazAnanndtlddasuiinisdeinausessmdoauiinimingeinenlaseing
MIANUNARULL Wavelength W135ia891140U Lamda-km Ainagldauianss
FUYUAN Equipment Cost 1lsznaudiog AniAaNsAeE g1nsni OADM Terminal UazZAN
Lo ) . g ] 1 = o 4:]
21n50d 170 Module IntiAY Equipment Cost azAnuanuflusa Port Aainew IneazAraindnuou Port 7

T
T TN

A
puyuAtaasnsANLAN Wavelength dwiuitl 2550 Hsuazidansiail

AndansIAaUngniems Wavelength siatl

Terminal Equipment 5 4@ . 1,250,000
/O Module 240 %n . 10,800,000
sauAndans A aLngniagng Wavelength Aiail 12,050,000
saazidannuy)uAnTnl

$71A1 Terminal Equipment Fiaga 2,500,000
79A7 /O Module Ei'i’]‘ljﬂ 450,000

Wavelength Equipment Cost of BU

- AuUnNUATALTI9%3 Wavelength:

Media Cost

Andausnanginsaioudynnm 2 wsassslyl 1,400,000
FunuAn Dark Fiber 1,450 Core-Km #ail 3,344,186
394 Media Cost 784 Wavelength 1 Ring el 4,744,186

snaazidEnsAaLnsinauRty Y
smngLnsnaudnynnnisdalates 7,000,000

-~ a -4 v y
swhales urunuimslueynmbsznaufians Wi 3/9 dasuamsldlasainainsasnay nin. (RAO)

,
2.8 40 avandind R ImamASHANT A - Mindrads munans s oG ALRAann g aIaEEaIn"



f‘ 1P JOLRFIFY PA JLANEDIVIDDEIF U AP OUrGBFE Fonsar

% & dAms R ndszuuass
‘?é’ﬂlim\i‘ﬁ'
angnsldann (Few) 120
Lamda-Km Afinnsldam 19,983

Media Cost of BU

i

O&M Cost

AldRne O&M Wavelength sindl 5,333,333
Lamda-Km ARn 514U 19,983

&M Cost Aliocated of BU
¥ O&M Wavelengt

#avungas Wavelength AeAaw

¥

muvgtmmﬁwa‘ﬂumﬂml,uu Clear Channel DDN

FmuaniNasmsANUIANLLL Clear Channel DDN  ardsznaustusiuyuludousag A
fuUneniLianemng (Equipment Cost) ugz ﬂ"fim‘whﬂiﬂ?ﬂumﬂuﬂlﬁ'@ﬁmm'}m (Network Cost) &
Network Cost azlssnaufousiunusden 2 daufa Aidansaigediasdheadulauioiug (Media
Cost) waz AningeinulasainaivsanunANwLL SDH

Hasannirssireduloutaihuandulasdeinsan auiugiuitisneiadiulasng
TnsPanANULL DON faths Audensarasiasenadiulanfuinadafhdoulszney Media Cost
4899975 INTANWIANULIL Clear Channel DDN $iagl

Media Cost 9899983 IMTANUIANLLL Clear Channel DDN azA1uandfiusa STM1-km
Usznaufodndenmengadipseiraduluainwasdiinunaainlasdnainsanunauiuy DON
uazArgLnIninoudtyty i (Repeater Cost) BiunuAn Media Cost @zﬁnmmmuﬁugmmmfﬁﬂmu
STMA-km 4

NN, azlduuudnaeddesdieinsanuiauuuy DON  TunisAnmuyuLnUNITATLINRIN
muazidunuadlaseingads acanninsedne DON 98¢ nvlk. Sdnwnifiugg svummansas Tnsuras
reazfisnaazidendandaefiunnsnei Koy nvin. SeezlfuudnanslassdnedindAaaiudeeeis
mn'ﬁqmLﬁﬂlﬁmmma:ﬁauﬁunwﬂm?ﬂwﬂw DN IATgmanAuanimy undnassiasedng
SDH fisuszidansed
= Tasene DDN 1 a9ilsznavidae ADM Terminal 6 Terminals
* ywiaz Terminal arsafugunsnitlanemng (Terminal Equipment) 6 Ports Aeazainleidl

713493 Port aUNA 36 Ports 114 1 4

= o -] )
Tl wuunuimsluayanmlsznaufisns Wi 4/9 dasuanslilasathalniasnney nve. (RAQ)

a =l [Yard v w S _®
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mslwvhehaxdauadssmnalng
fuSsauminessuuiaas

® lusend1a ADM Terminal 2 Terminals #1:1s0seefLNeasTnIANANLLL STMT 16uan
ﬁ'@m 4 9A3
" {asetne DDN azfassirdunadulenfarinuastadios 2 i e 2 Cores
" Tpseting DDN 1 9azilszaenng 725 Alawwms M0ty 1 asfeslfdulanfioriuaseting
1inel 1,450 Core-km)
" lulagedne DDN 1 aeazsiasdiguneninaudiynnn (Repeater) 2 funsn]
* ApAdaumeuuudunmaeseny 120 ey
amFusiuuAingne (0&M) TrsetneinsAuwnANLLL DDN azAnifiuse STM1-km 68
\Rou Tnemzh mmnﬁ\'qlﬂfq"]muﬁﬁmsc-ﬂ'ﬂLﬁ'aumﬂwﬂqmquﬁﬁwﬁqﬁﬂﬁqa fneninsedne neanut AL
DDN W38t STMA-km Afinns e
PilavAN Equipment Cost isznavsio Anidansanues 21/NsnI ADM Terminal WAZAN
g1insnd IO Module TatiAn Equipment Cost azATuanitiupia Port AatAay TnusgAnananuau Port 7
finnsid o

9 o

WYUAN9ATNIANUNANULIL Clear Channel DDN § w1l 2550 HsainziBansatl

Equipment Cost
AdnasAgiinsaiaeas DON Aail

Terminal Equipment 6 1/ 1,020,000
I/0 Module 9 %R 90,000
ﬁqmi%ﬁ'amﬁquﬁnsrﬁwﬂ? DDN natl 1,110,000

seszidunruuAgUlnTo

$1A" Terminal Equipment AagA 1,700,000
A1 /O Module fiagm 100,000
Equipment Cost of BU

DES

Media Cost Assumption

AdensngLinsninoudynm 2 wiparely 850,000
Fuspen Dark Fiber 1,450 Core-Km diadl 3,344 186
5934 Media Cost U84 DDN 1 Ring Rl 4,194,186
easidansagnsalnaudynnn

P eHT e OIE QINTARIEETEBR 4,250,000
angnsld (Hiew) 120

STMA-Km Aifnns1denm

- o ol " N .
siumnlae uenovimsluaynnodsznauiiams Wl 59 Falauems Iilasatnlnsasnay nii. (RAO)

- PP, . Pt inngnsiam 4 - Sinaiammanans lsausan i aviadenaainuasman”
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Media Cost of BU 98,643

- Media Cost i STM!

O&M Cost Assumption
A14a1er O&M DDN sinil 10,666,667
STM1-Km 7isinns e 98,643

10843

AUNUI995 DDN FaiRauy
e

AUNUIESTINSANUNANLLY IP MPLS

puIe9NRTinIANIIANILL [P MPLS azisznaumusiuudinunanilatenis (GE Port
Win FE Port) AntingeinenlasstnaTnaanunauuuy [P (O&M) Lm:m"uv;wiﬂﬂN"ﬂwﬁlﬁuﬁﬁmmpm
InzanurAw (Traffic Cost) %aﬁunuﬁﬁ Traffic Cost azilsznausiteuuean 2 g Aa fiunuAl
Thsetinel 1P wazfanugtingad Core Router Aldatafiulasanensasnnn 1P

. azldunudnandlnssineinsasne 1P Alndidaeiilassdneadeng o, wniigatu
nasueadunu e Wanunsnaseusunuaesdngungnd uasduuassilasene 1P liFmauddu
wudnaaslasineensnasLL P Seasdundsd

" Tagedne IP 969 nin. Usznausaalaseing 2 sziy Ae Tasednesediu Core Network uaz

TAsvanesediL Access Layer Tmﬂé’l"@:ﬁﬂnﬁiﬁﬂuﬁiagﬂniﬂﬁ Access Layer ed

L . T
ot

#ryrynddin Core Network  9iadl

e

nﬂmw'l.umﬁm%’uﬂ?‘mmmﬁwﬂmzﬁu@gﬁu
ANBNWURY Core Networi

" Core Network 983 ¥, Uszneusion Core Router 7 Nodes idaaileusias Node Aot
a9a327m STM1 Taesli 1 Core Network aziiszeiznng 2,530 Alaiwns

" Core Network 184 NWR, 1319030950500 neTals 4,340 Mbps

® upaz Core Router Node q:aqmmﬁmﬂnsﬂﬁw aduounuls 6 dag et
Down-link Lﬁl‘ﬂu‘lﬂ‘#} Access Layer

® fuAccess Layer nwH. @:ﬁmﬁ’qaﬂnsﬂ Edge Router 1lszinv GE %36 FE muAdna
waenslHe Ine 4zl 1 GE Card sia 1 GE Port uax 1 FE Card e 2 FE Ports

" neme): 1 GE Port aasnfU-de neniialigean 1,000 Mops waz 1 FE Port #1190
Fu-gans iR 1Fgagm 100 Mbps

s - - '
wurniles wmnuimsluaygmlssnavfiams i 6/ Hatauamtldlasaihansasnau nvlu. (RAO)
ar ey w ¢ v v S
Jufi 18 nun¥ing 2551 s 4 : “Yagacdupnsvsinsamnauuazdasnnaanvgzmn”
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s iheudausadszmalng

dausmsaunindssuuioms

AuyuAngUnenilanensznauday 2 doudls 1) Arginsnfdaunane tHun A Edge Router
A7 Port Up-Link W&z Down-link uaz 2) Aginsni GE Port vie FE Port Ineisuyudgunsniilanemng
fazAnanAndeusanasguneellu2 dou Tae . dvuslsinandessiangunsafiven sty
WU 139U 80 LB

FnuAntingeinu (08M) TrsstnainsasunpuuuL IP axAnuduse Mbps Faifew TntazAn

1 21 a ! = | ﬂlﬂl U dl L] [ ] 2

annenldaneauinsiadeutsahasuninihfitngeinmlrssina nsanunauuL 1P wnedae
4,340 Mbps

L4

P

FUAIRsinsANUNANLLL IP MPLS émiut! 2550 feeazidandiail

Equipment Cost Assumption
Aniaxsaiinsalsad]

Edge Router-Common 1 1A 292,097
Up-Link 1 Port Ll Down-Link 1 Port 126816
'i'mfi%ﬁamﬂﬂ'rqﬂnirﬁﬁi'a’i'] 418,913
ANdaNsIA" GE Card 1 Card Aell 63408
'a"mlﬁimﬁ'amﬂmgﬂnsniﬁzﬁu GE 482,321
ANLAaNIIAN FE Card 1 Card el 16,064
sanAndansaeneniseiu FE 980,705
srensBensAaLineml
Edge Rounter — Common 1,947,310
Up-Link and Down-Link Port 422,720
GE Card 422,720
FE Card 107,080
Equipment Cost of BU

“Fvgilnatiot GE Por

Traffic Cost Assumpticn

ﬁﬂLgﬂuﬂﬂnﬂﬁ Core Router 7 g 4,368,811
A%937 DDN 2,530 STM1-Km 14 Core Network 8,681,158
59N Media Cost 284 Core Network 13,049,968
sreazLB8ATIANAN Core Router

$1A1AT Core Router #8 1 Router 3,467,310
AR 693,462

Traffic Cost of BU

O&M Cost Assumption

Aldane O&M IP MPLS #all 11,000,000
Core Network Capacity in Mbps 4,340
swnwlan wnudmsluaugnmlsznauians wihil 7/9 fatauanislilasaininsamnas nin. (RAO)
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NNIZEAMN JA TOWHIVILETIN LD JULTITI R L

rdmssuniudszuudasms

L ] )
AUNUANEIENUBAMUREAMN

& .
1. Fumueriufanilliihdes

stinvas | sasunuanans | awiaiud | suuiudl | sunuiud | dunuiuil;
aonilindntes | aonillidndan (M5749 geitl (L) srELRaY ANSIILNAT
n1N (KV) {un) LNAT) (1) {un)
500 21,699,912.76 616 2,169,991.28 180,832.61 294
230 15,637,097.63 544 1,563,709.76 | 130,309.15 240
115 13,970,348.88 217 1,397,034.89 116,419.57 536
FENMTATUIN

w A & o
PUNUN eIy (L)

3w 5 & -
PIMYILLWUNZRLADU (L)

z -
AULNUNRBANTIINAT (LNY) =

VNG :

* grasiuuanansanniliniindas WiunansafupuanilWindesiefanuusisz

ANBOUZTUIANIRIES (KV)

mAduvuanasaniiniinelee* (1)

a1gnsiden (101)

» P S S
PABTUYLALATe] {1%)

12 1Hie

8 4 o -
AUNUNUNGENADU (117)

X
PUNANUN (M9.1.)

! 3 CJ ‘4 o [ L
2. fuyuennszugiinnazAgUnsnfifientasunnsdmazuslniindmiugnaaileans
2 1 1 ] 4 o - d
sruypAnszualinuazAgUnsoiifesdadunsdenssualnfindwsuginsnifeans
Usznaudag 1) FunuAnszuaiain 2) fuyuen Battery ez 3) Fuyuen Charger

usles wmidmslusygnausenoufioms
@ ar
Tufl 19 gumviug 2551

wihf 8/9

daiauanildlasshuTnsaamnag nW. (RAD)
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msiihar@aaualszmeing

fauimsdunswdseuudaans

1) Sunuenszualif Sgnslunosusnil
nezua i (DC) Unit AaLiau = Volt x Amp x Hours per menth / 1,000
=48x10x720/1,000
= 345.6 Unit / Month

Anlw =3 U fa Unit

3 1 1 <
Fumwanizanszialin - = 1,036.8 U salRau
ANLATaLL FuanA = 360 L% FaLeu
sonAunUAINsEualii = 1,396.8 UMAa WAy A 10 Amp

2) BiuvuAn Battery

UMY | szEzamsiieu | aunusiEl | auvuseaeu
(uh) 61} TRty (1)
Battery 250,000 5 50,000 4,166.66

Waeann nw. uazfuarildneasinepaunanazld Battery donfu diody vl Bluun
oJe o o " o4,
Battery  daudthiuliEnsdaaidnldoesinsamnnsadmiudndisnunisldan  Inefiumn
grennsldenuatusymdne v, uazgusenldneas eANMNANAD 70 @ 30 Fatiy

AUYUAN Battery satmaudusudouun1aN¥iEnng = 4,133.66 x 30% = 1,250 L mAaLREU

3) flunuAn Chargers

AUMU | ssEzleams It | sunusell | Auvuseiheu
(L) i (1) )
Chargers 790,000 10 79,000 6,583.33

iloeann nwa. usziadildsasinsauunauazld Charger fanru fatha
nww. fupuAn Charger daufiti i Annstanitnldvasinsnmnanddnfudagou
prainnsldes nefknuan Shmmsideuedaszing nv. uas foowhldaes
TnsmanANAe 70 : 30 ety ,
Hunuan Chargers siatAaudmiudauiiilaviings = 6,583.33 x 30% = 1,975 umsalRay

' ' ol w o
sanpunuAnszudluazAmLnsaifdesdaslumsdeanssualriidwin srnsoidags
fa 10 Amp A LAAY WU 4,621.80 LW

- a v o '
sumwlan usundmslueygnadsenauiiams Wih 819 datawemsiilaserainsmnnes o, (RAC)

Zarf A cwiandthid AgR4 anFasnn 4 - aaRuNUNaRT INSAHU AMLEER AN IR MR AIN"
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msiihiheudausalszmalng

fauinsdunsndssuudaans

anilintheasduunmuananNEME (nTa A LaE B)

NSA | LR AnnillWAndae

A 15 | AT2 BP2 BI2 BPK CB NCS PB PKK RB2 RB3 RY2 SA1 SR2 TL3
WN BPL BK BN CWN LPR NCO NB ON RS RPS SNO SB TPR

STB

2 | KL KK1  KK3  NRft NR2 RE 801 SKI  SU  uUB2 UD2

3 JHYT HY2Z LSN NT PK1  PK2 SKL SRT TS

4 | CM2 LN2 NS PC PL1 PL2 ST TTK

B 1 | AT1 AP AY1 AY2 BBG BP1 BL BH BSP BWN CA CC CBD CT
CTN  DBN HH KKC KB KS KLM KLA LB1 LB2 NY PH PTB PDG
PA1T PA2 PRB  RBM RY1 RY3 SA2 SN1 SN2 GSN3 SN4 SR1 BSR3 SR4

SH1 8H2 SMP SC Sl SNR1  SM sP ™M T T2 TW TR WNK

2 | AN BPI  BNN BKN  BR CYP CLB CPA KTL KK2 KNG LE MK MD1
MD2 NN NPO1 NPO2Z NP NBL NH NK PCH PYK PO POT PHK PKC

502 SKA SRD 5SS sD TH UR Ugt UD1 YT

3 |BDN BLG CP KN KA LR NW  PTN PN PU PP RPB RN RA

sDO STU  SUK TP YL1 o YL2

4 | BMN BB BGS CM1 CM3 CR CIG KP LP1 LPZ Nt LKB LS MCN
MMZ MM3 MS MR NA PY PE PR SLB SL 8K TA1  TAZ  TK1

TK2 TTK TE THG  UT

o = - '
stumanlas uuunudmsluayanemlsznaudans wiind 11 Faisuamslilasuielnisuan avn. (RAO)
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i avl.nanyanF KB 336 med thnuwisn e neyavyd
o al.Aunay KS 381yt - Hanzerialuy furauas ursilyy
- wr.unaq KLA 121 mjfi 12 - iun LR srens
. EUEECEIvH KLM 15wy 2 wnalzna-azdans NUBIAEN wnatlzns andans
3 i anuidiey CTN 6142 mﬁ 1 - s lnn UHREN A
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= al.unanzay BL 228 W7 6 - winalie UNAZN 17
EVRINEGES T BSP ny 1 NI duinzn UNAE Usrany
| - al.afurne BK - - - turg FLUE
3 " A LN BRI BBG 154 w3l 5 - wumlsiufia thwt Bay?
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aivsuam RY1 20N - Baiis 1ina fuHad
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vl iy RB{ 159 ATGILNA wifufles e Lol
a.svmjia RB2 125 TNy paunsin e LI
sl i3 RB3 128436 itz finnved dins i
. s 31 LB1 - - thana e awgE
vl w2 LB2 - . Hwa ae anyg
aw.daviay WTG - - Fagin Tatiay NITUATATRYSHT
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il aymsnns2 SN2 533/303 %y 2 - wnEEdn 1Wad RYNSANAT
¥ aynIRIAT3 SN3 119y 3 - mennszila tilag BNTAIRT
AH.BNTRIATY SN4 19wy 3 - 1nelndn Wine BNTAAT
a5z SR - wualedy - as fzzF
l.aszajiz SR2 445 mjA 9 - Hiunang urlamas asmjd
a.asjia SR3 - - - - .
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