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WUV 1Gb/10 GBASE-X SFP+ %3aLfiulyin #138An11 31U
laitounin 4 o9
fdyrulnuansaniugaoinisvineudoud eureszuu
\A3RUENNTD1

3993UN19%1 Stack %39 Chassis Virtualization 38 Virtual
Chassis 161

JUUINUDY Switching Capacity lutdaen31 210 Gbps Lag
YUAUDY Forwarding Rate laitioenin 157 Mpps wagaunsa
97U MAC Address lalditiaenin 64,000 MAC Address
5995093 IPva ua IPv6 Host lalitiesndn 1,500 Hosts
4711501 VLAN auu1nsgu IEEE 802.1Q e luwasnin
4,000 VLAN

A10130%191ULUY Virtual Router Forwarding (VRF) %38
Multi-VPN-instance CE (MEC)

o~



53.1.2.9.

5.3.1.2.10.

5.3.12,11.

53.1.2.12.

5.3.1.2.13.

5.3.1.2.14.

5.3.1.2.15.

5.3.1.2.16.

5:.3.1.2.17;
53.1.2.18.

5.3.1.2.19.
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@11150%1 Spanning Tree ‘V]ﬂmmg’mé‘]’qﬂj |EEE 802.1D, IEEE
802.1w wae IEEE 802.1s haza@11u150v1 Port Ageregation
AUNMIFIU IEEE 802.3ad
A1NNTONTIABUANNINVBUFUNNTTUAITBYAUUUR I
1oLty IP Service Level Agreement (IP SLA) %58 Y.1731 %38
Network Quality Analysis (NQA)

@11130%1 Discovery Protocol Wuu IEEE 802.1ab Link Layer
Discovery Protocol (LLDP) &

#@11150M1 Multicast Protocol Wuu IGMP v2/v3, IGMP
Snooping kag PIM 19

#@11150%1 Authentication WUy IEEE 802.1X, MAC Address
uaz Web Authentication lailusgatios
A1U190Y19IUAIUNIATFIUVB Per VLAN Spanning Tree
Plus (PVST+) %38 VLAN-Based Spanning Tree (VBST)  #38
Multiple Spanning Tree Protocol (MSTP) ¢
5995UN13YN9UAIEHIN3FIU Routing Protocol wuu Static,
RIPv2, RIPng lsidusenatias

a111309AN15 Queue WUU Weight Random Early Detecti
(WRED) #5® Weight Round Robin (WRR) %158 Weight F
Queue (WFQ) %38 Deficit Weighted Round Round Robii
(DWRR) 16t

ann3nii Telemetry 1ot

A10150UTNI59ANISH U Web Browser, CLI, Telnet, SSH,
SNMPv3 wag RMON lsiusgnatios

i Power Supply $1uauliivfasnin 2 yauievi Redundant
Power Supply kazatursaldarunuszuuluwa 220 VAC,
50Hz e

5.3.1.3. gun3al Ethernet Switch Layer-3 Wuuil 3 $1uau 2 9a Ansudouluaasatie
melu aven. (@351%1) Inegunsal Ethernet Switch sosdinaand@ agravios

Sail
53.1.3.1.
53.1.3.2.

Y]

Hanwauzn1sviulidesnia Layer 3 ¥4 OSI Model
feadoureszuuiaTatns (Network Interface) ) wuu

10/100/1000 Base-T ¥iin PoE wsaanin 31uauliteenin
24 994 uarsosiunsIiutosdousauuy 16/10G Base-X

SFP+ v3a@n1n91uiulitsenin 4 a9



53.1.33.

5.3.1.34.

2.2.1.5%5.

5.5:1.3.8,

5.3.1.3.7.

5.3.1.3.8.

5.5.1.3.9.

5.3.1.3.10.

5:3:1.3.11.

5.2.1.3.12.

53.1.3.13.

5.3.1.3.14.

5.3.1.3.15.

53.1.3.16.

12 -

Tayaalvuansaniuzaeinsvhaugesdousossuy
GELLRENILRY

3995UN1991 Stack 9389 Chassis Virtualization %38 Virtual
Chassis a1

TUUINYBY Switching Capacity %58 Aggregated Switch
Bandwidth laitioenin 125 Gbps wazwunves Forwarding
Rate lsitloanin 95 Mpps wagaansaviaiu MAC Address
Ialaitesnan 16,000 MAC Address

#1115 VLAN mnuunsgnu IEEE 802.1Q lelaiteenin
4,000 VLAN

5895UNITYINULUY Virtual Router Forwarding (VRF) UE
Multi-VPN-instance CE (MEC)

@11130%1 Spanning Tree nnmmsg'méfqﬁ IEEE 802.1D, IEEE
802.1w Way IEEE 802.1s waza1u130yin Port Aggregation
ANNIMIFIU IEEE 802.3ad

AUIVINURAINLNTEIY IEEES02.3af w38 IEEES02.3at 161
@11139yi Discovery Protocol WU IEEE 802.1ab Link
Layer Discovery Protocol (LLDP)

#13115091 Multicast Protocol wuu IGMP v2/v3, IGMP
Snooping 1o

a111350v11 Authentication WU IEEE 802.1X, MAC Address
War Web Authentication loilusenatiae
mmmﬁwmumummgm“uad Per VLAN Spanning Tree
Plus (PVST+) %38 VLAN-Based Spanning Tree (VBST)

%58 Multiple Spanning Tree Protocol (MSTP) &t
5895UN5YNUAIBUINIFIU Routing Protocol WUy Static,
RIPv2, RIPng lelluegnatiae

A7U150UTNITIANITH U Web Browser, CLI, Telnet, SSH,
SNMPv3 wag RMON lailuseatay

I Power Supply F1uuliiveanda 2 an \fievi1 Redundant
Power Supply wazaltuisaldarunussuulwa 220 VAC,
50Hz 16t
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53.1.4. gunsnl Transceiver ¥l 10GBase-ZR SFP+ 7845UN15I s8N 80 Km
U 12 %A
53.1.5. guUnsal Transceiver ¥in 10GBase-LR SFP+ 5835UN15l4usgeeM19 10Km
U 44 Y
53.2. e3esdsadliin (UPS) wuu Rack 4ua 1,000 VA 91u9u 8 1a3as danidnunzoei
toudail
53.2.1. Uuszuu Line Interactive with stabilizer muausiglulasiusiwawes vive
AN
5.3.2.2. UPS senuuuindmsufinnslda Tug RACK ot
53.23. fnmauiRdiu input feil
53.2.3.1.  wssnulnied 220 V + 25% niefinin
53232 anudliiendi 50 Hz + 10% viedni
53.24. finuaudigu Output il
53.24.1. uswulwiviesn 220 V + 10 % wiednan
53.2.4.2. anudliiheieen 50 Hz + 0.1% w3eRn
53.25. \A304 UPS dasfimasinihdhuaesnlivesnia 1000VA/600 W
5.3.2.6, gUﬂSUWﬂWWWﬂ@@ﬂ Pure Sine Wave #idlugnz Online mode uag
Backup mode
53.27. TusgAvinmueuededhifesnit 88% Tuan1e On-Line Full Load
Battery Full Charged
5.3.2.8. ¥ DC Start Function
53.29. szpziiailunsansesiviiegnetes 15 Ui
5.3.2.10. Muummesvuinmmglidesnit 7ah swaulitesnin 2 feu ussgniely
FA3es UPS
53.2.11. annsadeununmesetsiene (Hot Swap Battery)
5.3.2.12. fiszuudygannsunazliuans LED vse LCD @auzaNe 1Uu du1sauans
Load Level , Battery Level , Battery Mode \Juagnation
5.3.2.13. finesndaygyad RS-232 38 USB wise RJ-45 dmSuaiuAun1syinaIu UPS
5.3.2.14. #1 Surge Protection %38 External Surge Protection For Tel / LAN Line
5.3.2.15. flUsunsuuimsdans fanunsamuaunsyienwes UPS Tnsaunsafnia
lauuszuuUURnIg Windows, Linux waz MAC
5.3.2.16. \HunandumivldFuinnsgundnfusignamnssy wen.1291
5.3.2.17. Fuuszfunuan eglva wazuinislitiosndn 5 U sauuumaed wuu Onsite

service
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5.3.3 giaiiugunsalinSatdne (RACK) S1uau 8 ya Usznaudedall
53.3.1. gunsald Indoor dwiufinsegunanl Switch 1w 1 ya audnuarethg
Housail
533.1.1. W wuu Indoor vuna 42U uazfimnudnlaifesnin 100 .
53312 wAnfowmdnuiudugy Sarumunlaiiosnd 1.5 uu. deeiu
afuwaziitminun
5.33.1.3. d1uundann (Roof Cover) landsanididasszungennie way
RanainausTUIEeIMAYLA 4 7 $1uau 2
53314, fi5wUdnlal wuin 12 909 $1u7u 2 90
533.15. suiunisinds Rack Fes CCTV aans AIT
53.3.2. gunsalff Indoor dmFuRassgunsal Switch S 2 90 Saaidnuniretis
Yousail
53.3.2.1. 10u wuu Indoor aum 27U § anudnlidaenin 100 wul.
53.3.2.2. Nﬁmﬁaamﬁﬂum%ugﬂ fauruilddesnin 1.5uu. Uoanuy
afluuaziithminun
53.3.2.3. d1uundenn (Roof Cover) landsndtaeszuieainie uas
AamanausTUIEe AR 4 T $1uau 2
53324, fsaudnlu vun 6 des S1umu 2 i
53325 sudunisiings Rack 27U $1uau 2 YA MUY 5.3.3.3 Uag
5.3.3.4
5333, fFuihedesiuiunisindad Rack 1u1m 27U S 1 4m feselval o Heed)
dyey1ad 8115 Phase 1 @neusaassAuInnIsuaInTe
53331 sudumaiadoutieuasiinnsgunsal Network Switch $1uau
919198 7 67 WiaNa ey 1uaIng Rack VuRTBANYEN
viosTudysyns TUdag Rack fivoeudeyeyras ©1A15 Phase 1
Tneasdesmsinasvatedygralviues aouau wazeann
gunsal Network Switch Tiildauldmuund
5.3.3.3.2 %faﬂaug'f Rack AnndaAnwuIn 12U s Noesudyau 01a1s
Phase 1
53.333. wedsudgaadaisaliauisaldaulduiesiuneui
nsindeudegunsnl
5.3.3.4. Q’%’U%’Né’aaﬁ%ﬁumsﬁmﬁqﬁ Rack 1w1a 27U fasaluny i Howihau 21ans
SAT u2 guenuiassduinnssueIne
53341 dufunsiadeuieuazinieaunsel Network Switch $1uau

9
v

89U BY 2 1 NTBUABFUUIMINNG RackiAy N4

T v U




Tor Yasimaaiaunlaseniradumalulad
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viaudu 2 91A15 SAT 1USas Rack fifinsalnl Tnsazdes
nsvdavatsdyyIlniues arouau LLa:GfQﬂ"qun'szﬁ
Network Switch Tldauldnuuni

533.4.2. Son0uf Rack Wiu o wiwosinaudy 2 enpns SAT

53.3.43. wadevdyrantdaisaliaunsaldauldduieniunoui
mswdoudregunsal

53.3.5. gunsad Indoor Am3ufinsagunsal Switch $1uru 3 9 Tnadnuaizans
Toudail

53.3.5.1. 10w Wall Rack Wuu Indoor wunn 12U uay fianudn 60 vu.

53352 wAndemanusutugy fanuvuilidesndt 1.2 uw. Yeafy
afluuazihiminu

53.3.53. {1UUNaIAT (Roof Cover) landIaditasssuiuaInia uay
PnsamANSEUIEEIMAYIA & 17 S 2

53354, fsaUEnin vum 6 Te9 $1uau 2 90

53355 duilumsinga Wall Rack 12U $1wau 3 4n dail
A. %83 Cleanroom 81A15 AIT
B. ety 2 o3 AIT
C. vinaldguau ViaSat X-Band

=

53.3.6. unsalg Outdoor dmiugunsal Switch 311U 2 40 Traiandfetaos
fiail

5.3.3.6.1. 1Uu Wall Rack Outdoor ¥um 12U

53.3.6.2. Hyun 60x70x75 . TAWEAN 60 .

53363 @unsofuthle IPsa

53364, wandomdnuiudugy Suulidesndn 1.2 uw. Yestuaiu
wasfithminiun

5.3.3.6.5. W1uunaIn (Roof Cover) landsmiiveasssurennia uay
AnsainaNsEUIEBINAYLNA 4 T2 $1UIU 3

53.3.6.6. fidun1sineag Outdoor st 5.3.3.7

v
a o [

53.3.7. MsAnRag Outdoor dwmiuiinasgunsal Switch $1uU 2 Yn ogetiay il

v

53371 damwSoudasaaini dwiuiiacnag Outdoor




5.3.3.7.2,

5:3:5.1:3

53.3.74.
5.3.3.7.5,
5.3.3.7.6.
533.7.7.

5.3.3.7.8.
5.32.7.9.
5.3.3.7.10.
533.7.11.
5.33.7.12,
53.3.7.13.

5.3.3.7.14.
5.3.3.7.15.

5.3.3.7.16.

5.33.7.10.
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Ansasgninensidenssuuiaatng anon. qudmenisuds
Taug (neadyyinisnasinine) - aneuseassa uinnssy
2N AIIIN

Famwdoundaszuuinih uazgunsaifinde (Circuit Breaker)
Tug Outdoor Wdulumuumsgruvesnisivirdiuginie

Tefae THW vuialidosnin 16 Sq.mm.

{Wuvie IMC aunn % i wden Connector futh

WA Main Circuit Breaker laisnin 45 Amp.
fefaadmiugn Circuit Breaker 3u1A 6 Y8 wiaugn Circuit
Breaker

Fammaudnlniinsiduuadiuan 6 Tes Samaud® fil
anTanegilidesusaases (Aluminum Alloy)
anunsalgiula 250 VAC uasivunaiinanszua 15 A
Uanlwidusiln CEET war Socket iuuuu C13
Favuazinneszuunsmd FesdanautRiiuia foil |
Ground Rod fuualiiduvin Copper Bond Ground Rod
\ABURIVIBIUAT TN 5/8 T3 871 2.4 nsAevieu
fassldane THW swalsishnin 25 Sqmm #Ten

{Auvie IMC aunn 1§53 wieu Connector futh
nshaRszuUnTIe Tiiunisnanasgud nn. wie
A, v wazidousesieds Exothermic Welding
AavinAANFUUYeRulalliAy 5 Teviy

5.3.4.9Unsaliasevieliany 91w 1 seuu lnelinaaudmegatosdill

534.1. qﬂﬂicﬁﬁaaﬂLLUUME’?’M%’UMUQNﬂ’ﬁﬁN'}u ’qﬂﬂszﬁ Wireless Access Point
U 1 Y0 Wnellnnaudfegradoadall

53.4.1.1.
534.1.2.

53413

\Jugunsalilesnuuuandmiumuaumsviinu gunsal
Wireless Access Pointlagianig

finedauuy 10/100/1000 auto MDX %38 MDIX, auto-
sensing 91uUliTBENIN 2 WosA

anusaliaIuau Access Point litiaendn 22 Access Points
wazvenglaliiosnin 64 AP lngliifeafinvSeiuasugunsal

Controller



534.14.

53.4.1.5.

53.4.1.6.
53.4.1.7.

53.4.1.8.

53.4.1.9.

5.34.1.10.

534.1.11

5.34.1.12,
53.4.1.13.

53.4.1.14.

5.3.4.1.15.

5.3.4.1.16.
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s895U Concurrent Tunsldaulaideenia 2,000
concurrent kag3993u BSSID laliiaundn 256 BSSIDs
a1u130vin Captive Portal, 802.1x @3U user
Authenticationld waganu1savinausIuAY Internal
database, Active Director, LDAP wag Radius Iondusgna
Uy

AUN505095UMSIAUINNS Guest service WU web portal 161
#13130@519 Pre-Shared Keys (PSK) Tun1s authentication i
WANANNAUEIMSU user usazauld (Dynamic PSK)
finnuatAnnsmuuAuAIBIAAUAYYY Access Point
Tawannsausulasudondedyain Channel wie radio
power o

ansanszany Clients U8 Access Point fiaglagseuldlng
8mludA (Client Load Balancing) uag a@wnsanszany Client
Tldgumnud 5 GHz wuusnludi® (Band steering)

a0 TI3TUNSlaNALAIeUE (Intrusion Detection
System) wiatlosiunislaufiann DOS waw Rogue AP
detection ¢

aunsavih Access Control List Tne Block g 12 s 1

WUU Role-based Teidusensiios

avuauu IPv4, IPv6 uag dual-stack
AU3AVIMNTINNTUAE AMMUAN SN NUTBIRUNTlAIETE
CLI (Command Line Interface) wag Web GUI SNMPv3
5895UN15¥I High Availability wuu Active/Standby alu
DUAN

31 softwarelun133m throughput 3¥1379 Client fiu AP %30
Controller

\ugunsal WLAN Controller #iviausamifu Access Point 7
auslaogeliusz@nsnm

53.4.2. gunsainsvnedganauaIevieliany (Wireless Access Point) $1uaulaios
i1 16 940 lnswsavyaiinaaudfot el

5.3.4.2.1.

Wugunsalfesnuuunilasiamsdmiuviminimdu Wireless
Access Point nesasniuausugunsal Controller fiaue
w3e aw1saviieiu Wu Standalone AP 161

B



- 18 -

53.4.22. aunsasuddoyaigiumd 2.4 GHz wag 5 GHz léwdoy
iy

53.4.23. fasuaena (Antenna) melulnedl GAIN venglaidesnd
3dBi wavaruayw Dual Band 802.11ac WUy 3x3:3 (UuaEs
oy

5.3.4.2.4. a@duayunsinnuaNansgu IEEE802.11a , IEEE
802.11b/g/n Waz IEEE 802.11ac wave 2 lagsassunisany
Toutoyagean 1,300 Mbps figumwid 5 GHz

53.4.2.5. §iwesn Gigabit Ethernet Shuiuldtesnit 2 wosn lned 1
wein fiafuayusnsgu IEEES02 3af wawiivesdmiy
\Heusefu Power Adapter

53.4.2.6. Hewnniadendesdyaaiia throughput ﬁqqﬁ'qm \lons
Sudatayald

53.4.27. @191m# (Antenna) aanuuulianunsnvinaiy Array iiead
sUwuumsaslaliidesnidi 512 gUuuuvsaiaus External
Antenna 715l Gain laitfeendn 10 dBi viielaua Interal
Omni-Directional Antenna #ifl Gain laitfosndn 6 dBi uaz
afuayunsyin Beamforming %38 @13150%i1 Smart
Antenna 161

53.4.2.8. @1W1509933U Concurrent Station %30 Wireless Client %39
Associated clients wiouiulgliviesnin 256 wadeq

53.429. @w13099ULUU Multiple SSID l@agnsiioy 8 SSID

5.3.4.2.10. @dudyu IPv4, IPv6 uay dual-stack

5.3.4.2.11. @UAYUMSUIMISIANISNIY SSH, HTTP, HTTPS, uay
SNMPv1/2/3

5.3.4.2.12. fFuiusewmeasudygamdianilinsouauituiiniglu

2/ o

PRIVINULaEILAUAETUDIAS AIT TRedia1uwsIv8d

@

druaadlaitaenin -70 dom

535, aeloufniuas Sk 3 szuu nefiquauiRedredesdill
5351 msinssmsleuihue iiedeloanietissewine anen. gudssnmauds
Tauga (NBURTINTNDWININY) - aven. (V1) - @nen. (F35117) -
WNINNFBNURTAENS M UURATIIN waznglugneuiiassruinnssy
997 (Ai3519) Mt muan e UL TeLil
5352 auaniRmelouiniuasiodinuaifediatos fi

alunlasaitwnsanluladaaauwnd sesiulasams THEQSZ
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53.52.1. i Operating Wavelength Tughu 1,310 nm wag 1,550 nm
wunlaitosnin 12 Core

53522 asloudniuadiaue Wuanewuu Al Dielectric Self
Support Cable (ADSS)

53523, adlowiiniuadiave lufdwidulave wazldmidenh
Tl

53524, aelouiniiuasild vierfuseYagildtestudnidldituune
nee Fiber Reinforced Polymer (FRP)

5.3.5.2.5. a0 Fiber Reinforced Polymer (FRP) finanuviun laitioenin
1.0 mm

53.5.26. awloumnihuaniuviia Single Mode uazasnndasrfiu
UR931U ITU-TG.652D

53.5.2.7. lasadnvesnsloutiiuas Maueduaswuu Central
Strength Member

53528, dulowinihuasiasdien Attenuation laiiu 0.25 dB/Km 7
AMAE 1,550 nm.

53.5.2.9. sesansaldeuldfluanziiniviewintu 70 e
walded uaganusaldnulad luannzeumgiivesUsen
Iy

5.3.5.2.10. anelouiuinas fowmuwssfs (Tension) vesszee Span L
#oenI1 80 LWASWALSULTIAILANNINNIMTBWINAY 2,300 N

53.5.2.11. aeloudniuas Maus aedoedl marking wanssuwaudy
Fiber, Specification number, silauasane, Fiber Category,
%au%ﬁméwam, Feulfings way sTevANENILAINRTVDS
anelouminas [Wuegraties

5.3.53. dlgunsal Fiber Optic Patch Panel Fosfinnuantfogatos fil

5.3.5.3.1. L‘fJuLLmﬂszmaé’agiyﬁmmLﬁa’laLLf’f'Jﬁ'lLLawﬁmamﬁga‘lu@:’ Rack
19 s

53532 \Juunanszansanedyanaadaloutsiaeamsadounin
wWreenld (Sliding Panel)

53.533.  {UnmuUnniazAUULY0uHINIEAUENY

53534, awsnsesfunslden Connector aiia LC Ieliisngn 12
Ports lnevunaadugslaiiiu 2U

5.3.5.3.5. Lﬂum5mﬁm%ﬁmmsﬂ%’mmé’mummigwumiaammuLLas
fasa

~"(:~' -“\,‘~9 :'--%u:i“;, J.i‘:." M/ ALY 10 Gy &D’V\/ w

o -
7
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53.54. Yavhannines Anftany Fiber ynhnatiwihidanevestasimst masu
MuAsHIL MIdassdsuasveinsinii uazifiedesensnsvaey

5355, fauenimdesiuuukansunmsinsuiuaoiadalouiahua Optical
cable routing plan) iiieUsznaunisiansan Taedeuwuuanlusunsy
AutoCAD Map 2000 Tulu wunn A3 uazdsluguuuuAsnealwduana * pdf
Tuiuitduienansuszniasan

53.56. fauenmiesdnawmsinaanslowiihuamudumaaidouluie
Werlssrueetnemsdemsvasdninauimuimelulaoineuaz i
ansaume (eadnsumv) smuiidmuaiteusslsmilunisesnuuuszuu Tne
mseanuUUNasmUALUARRE ol lUnMuERImnssukardermua
#149 MAeateaffumsiiuans Fiber optic uasdasintnauiiduians vk
A1sERNLUU 1 AuLardmnsAILALNY 1 Aufilusygaussneudvidn
Jennssumunu (n.) i swlwihdeans Adussaunisallidesndt 5
Uiwasw  lumsudmsdanmafetuaslowiniuasuasiudyaalii
whenuenis bidesndt 1 lasams laswuumiidesusesanuiienu
swmsiiieader uazuuuduunluoyyaussnouindn wieuisdnhuuy
Drawing Mus1wastden mumeanuan n. lufuiibuuszmanen

53.57. fauenmiesiulssiumelauiniuasdifasemuidouluduszoziom 5 9
Felutedutseiumniindam feaudlessuulildnuldodradivszansam
gl 2 Sundannuitlisuuds Tneseansusumsudsnielu 1 4alus s
TunsdifiAnangtfivg fesssumd Iuade vio msiudsudhewmnansle
uihuazdasiudunisdenliudiasanelu 5 Ju

5358, ffuihedesdurssyymminmsuar/Sesssdouuazdimaas iy
mhenunsiii waraldiedu 9 veahenuiiPerdonimunluns
sudumslasenis aaensudugansiulseiu lunm 5 9

53.59. glasunsAndenasseseendldiiglunisduiiunsvelinesini nfoud
i aeaszevia M ssulsziunuiuna 5 ¥

Y

5.4. msfansszuuidanlsandatisnauiianef TauauiRedslosril
5.4.1. Msfasadeuszuuidetisreuinmes 3 23
54.1.1. sewine aven. gudsunisudsinuga (hoslyvinsneainlve) - gueu
StassAUInNTsNeINTA A33197 AI8UUTM Bandwidth 2x10 Gbps
54.1.2. 52wdN anen. qudnunsuisinue (nasdgywnisnesinlne) - anen.
UNLUY F8UIA Bandwidth 2x10 Gbps




5.4.1.3.

5.4.1.4.
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NI UIMINEFNEATAEARS ATI191 - aneuTasIAuInnIsuaINIA A3
9% $8UUIA Bandwidth 2x10 Gbps
svaznaildlunisiiumsvesuiang (Latency) 3nAunNIUUa1e 98
uAaz99sAnalUlAY 5 ms

5.4.2 nuRnnsanglenniuiuas (Fiber Optic) szezniesidlidtdosnin 1,200 was $auau 1 9w §

AENTR Al
54.2.1.

54.2.2.
54.2.3.
5.4.24.
5.4.2.5.
5.4.2.6.
54.27.

54.2.8.

5.4.2.9.
5.4.2.10.

5.4.2.11.

[

Samuazinneaneleutithuas (Fiber Optic) Tnaifeudessuineormsaal
54.2.1.1. %94 Data Center 8115 Phase 1 lUfnesudaynyo
aven Aelue1Ans Phase 1
5.4.2.1.2. vieswmuauaniiiey WU NOC meluarmsiauiiasaIvay
szUUANILBY (SAT)
5.4.2.1.3. %93 CCTV 81135 AIT U8 ¥ieq Data Center 81A15 Phase 1
54.2.1.4. Wea CCTV 91A13 AIT TS Wesau CGC 4u 3 21ms AIT
54.2.1.5. %83 CCTV 81a15 AIT lUda NOC amglusiaswauiias
AIUANTEUUATILTEN (SAT)
5.4.2.1.6. 83 CCTV 8115 AIT lUgwinsldgiuau ViaSat X-Band
54.2.1.7. %1 CCTV 9115 AIT lU83 va4 Cleanroom
ﬂmamﬂ’aawﬂlaLLﬁaﬁﬂtLaaﬁLaua%ﬁaqﬁ Operating Wavelength Tugu 1,310
nm Way 1,550 nm Hvualiitiaenin 24 Core
aeloudniuasiiaue Liffdwidulavy wagldmideanhlvin
anelauinhuasiiaue anansadestudaiildfuune s
anlouihuadld vieviusheTanilddesiudninldituwme vivhe Fiber
Reinforced Polymer (FRP) ‘
i) Fiber Reinforced Polymer (FRP) fimanuuun litfosndn 1.0 mm
aloufniuasiiiaus Wuanewuu Al Dielectric Self Support Cable
(ADSS) uazanusonasalgaulneiviesesavansloniniuaniueia Single
Mode
Tassadvesaneloufathuas Miauaiduanouuu Central Strength Member
wulowimhuas sanwuulviussalu Loose Tube
Wuloufthuasdaaiian Attenuation Ll 0.25 dB/Km fiaud 1,550 Nm
aglaniIuiua AoauwsIfa (Tension) 18333tz Span LitipenI1 80 LUAS
uazsuLsIRalaNINAImIeIAU 2,300 N
sevannsaldeulaluannig gumaiilidosnda 70 ssmialda uazaninsa
Tdnulddluannzaumgiivessznalne
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5.4.2.12. mafnmasloufthuasiassznaufeaunsaidug muarusidulums
fnsa Wy e vie msildldiu Conduit Seal uazduq islimsinssansle
uihuaadulumumdnimnssuilauysal
5.4.2.13. figunsal Fiber Optic Patch Panel fifianauti fail
5.4.2.13.1. L?JuummzmaﬁcyzymmL‘GalaLLﬁaﬁﬁLLaaﬂJﬁmamﬁu’ﬂum: Rack
19 s
5.4.2.13.2. Wuuwsnszaeasdyanaiadalouiviliaaninsadounia
wheenld (Sliding Panel)
5.4.2.13.3. e UArURTILAZAUUUTDIUEINTZIUEY
5.4.2.13.4. @ansasesiumslda Connector ¥iin LC Idliisnda 24
Ports Inefivuinarmgaliiiiu 2U
5.4.2.13.5. \duwdnsusifianseldouldmumnssunisesnuuuiay
findg
5.4.2.14. Ansagunsnimelug Wall Rack 1u1a 12U
5.4.2.15. gFudnanesdaueuany Fiber Path Cord LC-LC anilitfosndn 1 was anu
41U 12 (U sie 1 ¢ Rack
waneiiiuane UTP (Unshielded Twisted Pair) 4 Pairs usiuau 10 0 0 Ty
Q78 91A15 Phase 1
visessiunsiiuals UTP (Unshielded Twisted Pair) dmsunauiaimes
13 45 99 2elue1As AIT uaz 311U 10 90 o Weasudygy s 91A13 Phase 1

b

o e e
g =)

Tneslanuainmudaimustusiiieuvinierniwselui

54.4.1 Wuaefindeiviin Enhance Category 6 5efini1 AuuInsg U TIAZEIA-
568, IEC61156-5 Way EN50288-6-1 Wuethalay

5442 Juaw UTP villn 4 gane auin 24 AWG willn Copper Conductor

54.43 3§ Jacket WUy FRPVC

5444  fadandes outlet augafiangliy

5445 deufume wioss uievie viieviedeunuanuminga vidsesinadlign
wdnmsiiiuane n13eens (Handing) wagnisinis Bending) lnefouiiuans
Widuseidoudeuies ganean Wilinsdeaesznineeuiivaunsainnnsd

5.4.4.6 swHaxLSHﬂﬁWLLuﬁaﬁmﬁaqﬂﬂsdﬂ  91A13 AIT UazvaesudyIu 91A13
Phase 1 #ail amon. axdugimungnfinag
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5.5. STUUTIANITHALIIN WAN Link 521279 avan. dwinaulung udeiaue fu anen. f351en 1w 2
gunsal lnsusargUnsnilinuaudhogaoydall

5.5.1..0ugunsal SD-WAN wieuiinaaud® Next Generation Firewall uugunsaiifieatiu vseuuy
sigunsalifulet Tne AouanRiNEnNER o9 SD-WAN fllaus fesusngeglu Gartner Magic
Quadrant for WAN Edge Infrastructure ¥ 2019 %3aUU3q0u visenmanUfindnndndum
NGFW 7iiaue ﬁaﬁﬂi’m{]aq‘lumm Gartner Magic Quadrant for Networks Firewall U 2019
nsaUlagtu
5.5.2.A@n30 SD-WAN filaue sesdinnandfedelioodal]
55.2.1. fauauifanniauinsinnis WAN link landeudu ladesndn 5 WAN Link
5.5.2.2. fauaudi SD WAN Bandwidth License %38 IPSec throughput laitiesnin
10 Gbps
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5.5.23. @wnsnmuAu Application Tamurau WAN link anasen SLA fifstusain
Latency, Jitter, Packet loss Iodusgatias waza1unsavi Fail-over link 91
wuusnluslia

5.5.2.4. il Application Tasnwiaulgaulunisyin Policy SD-WAN %38 QoS el
wounin 2,000 Applications

55.2.5.  inandRfAu packet n3diiiin Packet Loss (Forward Error Correction) 3@

Packet drop g1

55.26. @WNIORARIUUY Zero Touch Provisioning

5.5.27. aunsarmun SLA lumsidendumis (Link) Tdetheeesaluil

5527.1. @enlawuu Manual

55.2.7.2. \@enlanunmnm Best Quality/SLA %3e Failover
55273, @enlanusgauainudAy Priority 150 Weight
55.2.7.4. nszaeluan (Load balance)

5528, @unsafvua SD-WAN Tnesmuadouls Ieerateessoluil

5.5.2.8.1. Source lauA IP Address, IP Range, Subnet, Geography,
FQDN, User, User Group
5.5.2.8.2. Destination lain IP Address, IP Range, Subnet,
Geography, FQDN
5.5.2.8.3. Application %38 Internet Services
55.2.9. §ins wde Chart uanansvien SD-WAN sgetioesieeluil
55.2.9.1. Bandwidth 7ildusas interface
5.5.2.9.2. Sessions Mufag interface
5.5.2.9.3. Packet Loss, Latency, Jitter @msuunaz SD-WAN member
55.2.9.4. Routing Table WUV Static waz Dynamic
5.5.3.A71@11130 NGFW (Next Generation Firewall) flius fosfinnuantiognaiossd
5.5.3.1. il Threat Protection Throughput litieenin 6 Gbps (Waldeu Firewall,
IPS, Application control iz Malware protection)

5.5.3.2. 1l Concurrent Session %38 Concurrent Connection 9ag19%ia¢ 7,200,000
Sessions/Connection wag New Sessions %38 New Connection /Sec @
8819088 420,000 Sessions/Sec

5.5.3.3. 3843UN199I1 SSL Inspection Throughput liitieenin 9 Gbps w3ell SSL
Inspection Concurrent/SSL Concurrent Decryption session hitiaanin
700,000 sessions

5.5.3.4. 11 SSL VPN Throughput laitiesnia 7.5 Gbps wazse95u Concurrent SSL
VPN Users loag1atioy 8,000 Users

IR 1LY FiansAma sa95ulnTenas THE
wadsddudadlassuigany (Da s

g
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<



- 26 -

5.5.3.5. szUUfiiduaannsavh Two-Factor Authentication (2FA) funnsldfaiu VPN
ludnwaiz Mobile Token Tnefidvanansldnususu 2 licenses Wuaghs
Yor visalauasTUURIAL LY

5536, aunsatlesiufanaudugs (Advance Threat Protection) Insdsldsos
asdelunsrvaauiusyuu Cloud-based Sandbox iliusnsinewdives
nanAMN kazlasun1sewan Dynamic signature masaszezlIansuUseiu

5.5.3.7. annsateasiunmslanfniutedlnivesssuua1e 970 IPS signature, Protocol
anomaly detection tazilszuu Rate-based DOS protection Uasriu TCP
Syn flood, Port scan, ICMP sweep lailusestios

5.5.3.8. @11150m5733U (Scan) wazUeanu Virus {1unsiaarunie Web, Mail wag
FTP ldiluedation

5.5.4.59uuiliaue amnsaiigatsinu (Authentication) gl¥nuld Tnesessugmuteyadlduuy
Local, LDAP, RADIUS, TACACS+ UagilaasauUf Guest Management 7lanansaiivue
5881119974 (Account Expire) wag Auto-Generate User ID nieuswariulaidusenstios

5.5.5.58uuillaue sealinauaud® DLP wensadulng wasdeyadAny lnefmvuaeuluwuu File
Type %38 File Size 138 Regular Expression iiusgatios wseiauaszuuiisiula

s

5.5.6.5vuuiliaue felvendousassuuaiotne (Network Interface) sauehatiossail

5.5.6.1. WUU 1 GE RJ45 973U 16 Wash wsafna

5.5.6.2. esdmiuld transceiver Wuu 1 GE SFP §1u7u 8 9a1 wiau Transceiver
WUU SX 1GE 971U 2 iy

5.5.6.3. esdmsuld transceiver WUU 10 GE SFP+/1GE SFP 91u7u 8 984 sefni

5.5.6.4. o wmsuld transceiver WUU 40 GE QSFP 9117U 2 999 #30AN71

5.5.6.5. n3lgunsal NGFW uag SD-WAN ﬁmumﬂmmwﬁaqﬂnmﬁ Qﬂﬂifﬁﬁmua
Faadeusafiusie Interface WUy 10GE w3aRnI S1wauegtios 2 wesn
Tnglisunute 5.5.6.3

5.5.7.gunsaliiauausiagsi sesliveateusadmiu Management wag HA 91uIu08 N8 1 WasH
Jueehales lnesawuendivandeaiiouseszuuin3stnesuuu

5.5.8.5%UUIidWe @11150%1 Routing Protocol Wuu OSPF, ISIS, BGP uazaansavin NATA6,
NAT64, IPv6 Ionduatnatias

5.5.9.5xuufliaue fauau1snsesiunsi High Availability (HA) wuu Active-Active uaz

Active-Passive 9

5.5.10. qﬂﬂsaiﬁmua wragsail Power Supply Wuu Redundant Power Supply wiauAnauyf
Hot Swap
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5.5.11. gunsalfvaue uiazssadlasusesnmsgiu FCC uag CE Wusthalay

a & y o T -
fomsdiauasznire anaa.f » anaq. A3
Internet
GISTDA Sriracha R
Jaternat [ ' i
=T
— 10 Ghps. .
e Vi2SAT-X Bend
Gaverament 6N 20 NEIS YizoAl-X Ben
mboaumaly swdmg

2 ; cooo
FnznamAn e sz a0y, aoao| T Buiding

amo

50 Mbps.
GISTOA 10 Bons
Gavernment Complex =
— oooo ooon
—— oaoo aoao aaoo|,
10 Gbgs. aaoo O] 10 5bps 9M?®° SAT Building
oma 1L 110500
(astrinznasiving P Baowen
2m7sB du7 (Data Center)

(Data Center)

100 Mbps. \fusal

B
Private Link CA

| 200155
sanmsiuidena Tavdinosaty Internet CAT
[ Fie size 3 T8 l
|Connection Type [Dovnicad Speed | Downioad Time!  Internet. 1000/100 Mbps.
Dark Fiber 10 Gbit/s. tmin
imm 11 Gbit/s Br 20min!
CAT Internet 1200 Mbit/s 12nr 40min) Nign e
[@anmum( 100 Mbit/s d_1hr 20min Netwcrk Detween BANGKOK and SKP 15 a key
GIN Network |50 Mbit/s 5d_2hr 42min| for feastity. Thachote 2 L3 acquston
[mo Network (40 Mbit/s 15nr 41min| cagaciy 18 > 3To per day Internet

JU 5 uuInen1sdnnsuassan WAN Link 581319 aven. dninanulng udeimug du anen. e3swn

6. S2AZLIAINNTUIY

Qs (4 o

F3uiredesdudunsnmvouivaresuiasterimung st densuauliuduasaniely
svgEiaan 180 Yu tudnniuasuailudygn newvinisdwevemudunng 1w 3 v i
6.1. w0l 1 H3udneagsesnnidunisdawauniely 45 Tu dudnaniuaswuludyyiv was

anznsunslFnTaunubeuiesuds lnesensiidesdweulsenaudie

6.1.1. 1@N@1UIMISIATINTS(Project Management) uwrunstdunuazionssuiauely
Tasans sedeiiuaufuimslasems gfuneumneniouveiinsdwidase sey
sepzaailuularadniuIeTensvesfiavdueuliasudiunasnsseziian
Tassmsuazithminefigndestaiay

6.1.2. Wwnansnisvesyganeg Areddlunsduiiunislasamsion

6.1.3. NaIIBaZBuALUIANIUNITIAYINERNLUUIRSIALFITD 5.2 91nN1581599 Laedl
swasden failustheiosldun wumsiiuaeduannsening anen. AUETIYNIS
wdaiaug (neelyynisnesinlneg) - gnetuitassa winnssueInie F3syn 9NN
gunsal sgaziBuavwinvatalviin Sruuvenalnii szezvievesurazian i
RUIBAeN wazdiuusenaun q sngaziBenvesLuInsiiuaedygyin anely

anan. AISITI
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6.1.4. Lanmimsaamwum‘%aﬂh&JLtasqﬂﬂsniﬁ"Lﬁ"m‘z’faqrT*umsamﬁu'ﬂmjﬁy’wmLLazﬁaqiaq%’U
funsldauszuuaietieduldlaed Diagram wuvasiBaanadiu Physical uaz
Logical
6.1.5. dwoauenarsaude 6.1.1 - 6.1.4 Miduenarsinvhguidudiuau 2 4a
62. wnil 2: Hudnazdesiuiumsdaeunielu 90 Yu tTudnaniuasuniludyagna sensi
RosdaUUsTNOUME
6.2.1. dauauqﬂnizﬁﬁ"’wmmmﬁa 5.3.1- 534, 5.4.2- 5.4.4 uay 5.5
6.2.2. famaneleufituas Adeulosnelu anen. Aistan
6.2.3. namsadeuaedy I mwte 6.2.2 Mifuenarsdaviguidudiuu 2 4
6.3. i 3: HSudRzRsiduntsdwauniely 180 u dudnainiuasunludyyia sens
fifosdauauysznausie
63.1. Aadsansloudatiuas witadansudiuanysal uazanznITUNSIANTIa Y
ISUUSaEUA7
6.3.2. NANINAABUANSAYIU AINTD 6.3.1 ﬁLmeaﬂmsé‘]’ﬂﬁwgméuﬁmu 2 %
6.3.3. namsnaasunmsIMsTdnuesssuy Miduenansdavhguidudiuou 2 40
6.3.4. NMIIANSHNBUTY

7. F2USLIAINTANNDUNUY

L L4

U FzRBsdImaUNUT LA nieuAnnsuaznageusruu aunsaldauldanysal soumns

e

Anausu Tiuduass neluszeziian 180 Yu tudnaniuasunuludyann

|7 7
v 1

Vil nsdaneuny giuheanunsedwwesunudiunals lnglidunasiiavesnnznssunisnsiasu
Wan s Maglinnuiiureunisdsnudiunnld Tnsfinrsannissudunstiduluamuinasgumdemnssy

1
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=
8. @auvideusu

5udne xdesiinne uasdwaussuus u dwineulngiuazdiinauane vesdfnauiaun
waluladoinAuwazglansauwa LazanuRRAART Q) MienuUsans AT RUARIN it
8.1 avnan. @ihanilva) u gudsrunsiadumszifiesis vl 120 ouuudeinue
8.2. aven. @WNMUUIYL) 1avil 196 AUUNVALERY UYNAIMET LIAIRINT NTIMNS
8.3. anen. (@nnurisw) a gnetudiassduinnssueina il 88 wy 9 duavsauan
2UNBATIINT Jninvays
8.4. WMINYINBNYATAENT INLWNVAATIY
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9. Waulun1s¥1seRu

drtinam awdrseRumudygs Diuddsuiadunng S 3 vn aed

9.1.

9.2.

9.3.

ad 1 usuderar 10 YD AAIUF Y Y ey Iddaeuauniude 6.1 Tngds
wautanasgnaesnsudlu udnasaniely 45 Tu Wudnaintuasunludyni was
ANENIIUMIATINTUNERY lanTiasuiSuuTosudn

il 2 Wudnufesas 40 vesammudyn Wediuine lidweunumude 6.2 Tagds

v oW s

wauLeNasYNAedATUaIu wanasantely 90 Tu dudnaintuasuiuludygyia way
ANENTIUMINTINTUNERY Tansrasuiseuiosud?

v

P < o 1% ' ) 4 vo v v '
AN 3 LUUUIUTEEY 50 %aﬂyjaﬂ']ﬁ']uafyiyﬂ"l LUDNIUAIN ‘LﬂﬂﬂllaU\i']um']lma 6.3 Iﬂﬁ]ﬂ\‘l

Vv
v @ 1Y

uaUlana1IgnAaIATUaIu uaaianitelu 180 Tu dudaainiuasunludynyia way
AMENTIUNINTINTURERY ans1asuiSeusesuda

10. Ms3udsiunazingeineiandeay

10.1.

10.2.

wanfusiTlauedesulssiulaoiivemaniusiieandunuresranluussmelng wuu
Onsite Service Wuiian 5 U tudus fudwouresgnieansudau wWiAussy uazAoslng

Tagazidunuinisaelu 2 Suvhmsdanniuildsuuddasdomousunisudenelu 1 92l
sniiufiiiswasiBealudormuniduediedu visi desdeuliamnsaldenilduni nelu 2 fu

vims uannduiildsuuds) snulunsdfiinainetivg fosssund Jurads wie ns
Wasudhewnmeleuiniuansioiidunstesliudnaionielu 5 fu mndiuiretandn

linszvinnsfananmeluimuniuud FuiildsuudadeliviinsudlaldFeusesneluna
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f5ud agfenihnistissinwssuuindetevianualulasinsliideudesuazasiosdnrii
lenansseuagUlfauznssunsnsaiuiant yng 4 Weutudaannisindaazdaey
suuimnaiaauysaiudlnedineansonoduiion fuieluid

10.2.1 #NUnNeNaSUIMIIIUINIG

10.2.2 $uit ia @it Adhuimasie

10.2.3 HAN3ATI9EBU Fouuey wily mandeuirogunsal

10.2.4 yUdouansgUnsal o anuiiAaRs ey - ndens Msthgedne

10.2.5 sauagUnansiigeine waznsfundedgmiludisnaiiunsuddaeuud

w@3a fe eyt
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an31 wldnawnuliszuvainnsaviaulaunaduny nedlasunisAaiiendessuinyey
Aldaesiamun

10.4. sEwinemssulseiu g3udnveredviAiuinw wugth detausuius MUl uazauiuns
saA(configuration)fuszuugunsaifidmeuimualulassnis auil aven. Awusliivinanu
egnafivszavsnn lngldAnaldanela iuidu

11. N1SAF2ISU

mIfnRsuardsousEUUTIun ssfioduataauysoiflefinsfnssssuumudyyuasiunsnge
furesnmenssunsaTafuianieusesuds Tnedilusswindinsiinds daouuaznmasudiliasudau
auysal anan. fansfazldszuuludndfaneundld uasmniimglidoudndygyrduilosnnamufinuesy
fuiha fFudslifiavsSensesdndemelag suinannislinussuilussninaindedaou wazasaiuds
ldnsutuauyseian anen.
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HlauesA1 agsesivuatusimauslivesndt 90 Tu dudnainiududusagaie

13. 29§uIUUsZUu
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36,000,000.- UMW (@1UAURNAUUINEIU) smmﬁuuaﬁ%ﬁmé’a
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AMARNUIN A,

Drawing Aonuussasidenteaemuiiaiouas/miefnnesuda Feddilundngunutieans
voaaLda OFC uansmeasdentisnu Tnefsuirsesiosds As Built Drawing 9 avien. wdsann
Fufiunsfakaaiauda
N139AYILUU Drawing
1) f5udnesesdnviuuu Drawing ilulumumnsgiu aven. fiainseay
IR A3 uazdnvhusiy CD-ROM TifiusagidenvesuuuDrawing ANy
sULuv Digital file Tngl4lusunsu AutoCAD laisinndn AutoCAD Map 2000
2) fiudasfeddiedastiovansumisuuiiulan (GPS) Tumamdanis
Qiimansuazfuiiniifia (Latitude/Longitude) vasumisiinane OFC 7
AkvssunIekagUatemanidy, wsa (Joint), G‘hl,mﬂqﬁﬁu’waﬁ
Repeater uazian donuiiddaysng 4 lneiedosdiovansumisuuiulan
(GPS)
3) N159AYILUY Drawing TlAmaI8yN991MA NIDATNWENEATILTEN 11
Javhusuiiguidesia
4) msdhunuiigudeta fFuiiosdailassouu swasdoadinag
aNABIMINAIANIG JUNT VNALaAifian1gimansasavensemalng
(Raaguuszuufine Grid UTM)

2.1 Twavldun Lonas Drawing vNUHY BTy TIBasidunt1geane Optical Fiber Cable
madumafisidunsauseAsuulasesiieats Optical Fiber Cable ag9asuduy
TnefiseaziBenves Drawing usuTEae fel

1) wuudneaie Optical Fiber Cable (Cable Work)

) COVER SHEET

) CONTENTS SYMBOLS AND ABBREVIATION
4) OPTICAL FIBER CABLE KEY MAP
) OPTICAL FIBER CABLE ROUTING PLAN
) OPTICAL FIBER CABLE CORE ASSIGNMENT
) OPTICAL FIBER CABLE GENERAL PLAN
8) OPTICAL FIBER CABLE DETAIL PLAN
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