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1. wdsulsuasevisneuianesntslunsugouaiuafiias 39U 1 91y aulasenisi
Usznauadaiuusznoauniee Fesoluil
1.1 nuiuanedyain UTP dmduileudainiosmauiiomes o e1a1snsudeuaiuaiiiey $1uiu
8t13a1iay 800 90
1.2 Muliueny Fiber Optic dmiuidousowndetranisluainies Datacenter lUdundetnefidy
e meluemsnsuaeuauafiey MAusoaedoygio UTP
1.3 famuazinmeszuuiadetelians Wireless LAN) anunssesdunisldeny o Anuisnge
meluennsnsudevauaiiitay a.ussimuy wevand nsummmiuas
2. ANANYUZIANIZYRIATAMAAINTUIUAIGY
Tnsanmsdediudquederieneuiiumesmelunsuaeuarunifivayluadall Ussnoulufegunsal
finag dareluil
2.1 nuiuaedyann UTP waginsuaedyain UTP (Outlet) Wousawadetioneuiinmesniely
01m15 Usznaulusegunsalingg fiiseasdendsi
2.1.1 anedyeyrnd UTP
2.1.1.1 Wusedygramilaneaunsiingsn UTP Usaan Caté ﬁmﬁw%umummgm
ANSI/TIA 568-C.2, ISO/IEC 11801:2002, EN-50173-1, ASTM D4566-98, ICEA S-
102-700 Category 6, NEMA WC 66 (Jusgaiay
2.1.1.2 @11305895UN s UAILNIRTEIU 10GBASE-T(55m), 1000 BASE-T,100 BASE-
TX, 622Mbps, 1.2Gbps ATM, 4/16 Mbps Token Ring, POE, ISDN, VolP, Analog
& Digital Voice, Digital & Analog Video tJuaghaiae
2.1.1.3 @nnsnsesiumsvaasuls 600 MHz wag SnauautRmalifs
-l Insertion Loss(max) lailfiu 32.0 dB 71 250 MHz, iy 54.5d8 71 600 MHz
- e NEXT(nom) laitfenndn 45.9 dB #1 250 MHz, laitfesndn 39.50B 1 600 MHz
- e PSNEXT(nom) lasitfesndn 45.2 dB 7 250 MHz, laivfesnd 36.5d8 7 600 MHz
- A ELFEXT(nom) litfesndn 20.0 dB 71 250 MHz, lsitfesnd 12.0d8 # 600 MHz
- A RL(nom) laifesnin 25.3 dB 7l 250 MHz, liifesnda 22.7d8 1 600 MHz
- 1iA1 Impedance Winfiu100 +5 Ohms, IMHz 14 600 MHz
- 1A Mutual capacitance Wiy 5.6 nF max./100 m.
- A1 DC Resistance iy 66.58 Ohms Max./1000m.
- A1 DC Resistance, Unbalance winfiu 5% Max.
- §if Dielectric Strength winiu 1kV/min
- {im1 Propagation delay 11U 536 ns/100 m. max. fiaud 600 MHz
- #A1 Delay Skew WU 30 ns. Max Wway NVP iU 69%
2.1.1.4 9933V Voltagelaviniu 300 volts AC %38 DC.
2.1.1.5 aeiduria CMR suamsgiu UL 1666, IEC 60332-1



2.1.1.6 HUM53UT03 UL Listed File No. E197771, RoHS uaiz Kun1s3usesninanitu
INTERTEK Report Number 3159185CRT-002

2.1.1.7 flauvumeuns van HDPE sunadurigudnanslidesnda 0.99 mm.

2.1.1.8 i Filler Slot 91N FRPE agnsenanalassasnsany

2.1.1.9 #i Ripcord ietasliielunsuenans

2.1.1.10 il Jacket Wy Lead Free, FR PVC @ flvwnidusiiaudnansves Jacket
Winfiu 6.4 mm.

2.1.1.11 @ansalawele 4 whveadurhuaudnaisaislassuwsaia 110 N(25Lbf)

2.1.1.12 fipnaduiugudnaavesinivilaneuns (Conductor Diameter) livfoenin
23 AWG

2.1.1.13 awnsavhendldiigamaiiszning 20 fla +60 esmwaidvauazanse
usnulefigamaiisening -20 fa +80 samuwaLiod

2.1.1.14 imsfudsziiununimuesmdndusiostades 30 U

2.1.1.15 fimisdefusesmadusunudmuie mnduinvseauguaniulssimelng
wuanstiiunsuaeuauafiay dmdidesusesiiongliiiu 60 Ju Wuentui
UszniAuszningmn

2.1.2 wHanszAeanedyu UTP (Patch Panel UTP)

2.1.2.1 HAATUAMNLINTFIU TIAEIA 568-C.2 w3e ISO/IEC 11801

2.1.2.2 fiwsudunuu RJA5 Modular Jack Category 6 S1unuliitiosnin 24 wasn
ansaneadsuldandunnszaeaetiionwazmnlunmiigesn

2.1.2.3 fivuamugalsitiu 1 U wazaunsafndauug Rack vun 19 fald

2.1.2.4 @uNIN@YUIN 22-24 AWG NNRENUNAle

a ) Yoo o ' i o Y o w1 ¥
2.1.3 nuduanedygin UTP dimdedauogunsalsingg ndnsesnenisaiieniudaselui

2.1.3.1 awdygyrad UTP

2.1.3.2 unanseeanedyand UTP (Patch Panel UTP)
2.1.3.3 aesiodongunsnl (Patch Cord UTP)

2.1.3.4 wnsuanedyera UTP (Outlet)

2.1.3.5 ¥haeany (Connector)

2.2 nuAuaedyaad Fiber Optic WausialAToueAsuiInesaINes data center TUNdumneY
muluenas ieenseludiginevisgosveunaztunislueinis Uszneuldmegunsaisingg
A o é’
nilseazdaanil

2.2.1 awlvumiuasiafnniniglusinisuuu Single Mode

2.2.1.1 Wuaelouinhuesiin Sinele mode wuvinssldviameuen/nelueinis
(Outdoor/Indoor) wuu LSZH (Low Smoke Zero Halogen) Tnsfidnuau dely
WAIUUES 6 Cores 30NN

2.2.1.2 \Wuaneloufnhuasia Singlemode FsfinniasAidiulumumnsgiu ISO/IEC
11801:2011(Ed.2.2), ANSI/TIA-568-C.3, Telcordia(Bellcore) GR-409-CORE,



Telcordia (Bellcore) GR-20-CORE ,ANSI/ICEA 696, ANSI/ICEA 596, IEC 61034-2,

IEC 60754-2, ITU-T G.652D, TIS 2165-2548 LLlazRoHS Lﬂu@%j’]\iﬁaﬂ
2213 ﬁﬂmauﬁa Geometrical Performance #44l

ltems Specifications

Fiber Type 9/125 upm (0S2)

1310 nm < 0.35/ < 0.33 dB/km
Max. / Typ. 1383 nm < 0.35/ < 0.31 dB/km
Attenuation 1550 nm < 0.21/ < 0.19 dB/km

1625 nm < 0.23/ < 0.20 dB/km
ore Mode Field 9.2+ 04 um@ 1310 nm

Diameter 10.4 + 0.5 pm@ 1550 nm
Cladding Diameter 125 + 0.7um
Coating Diameter, Primary 242 + 5 um
Coating Diameter, Secondary 250 £ 5 pm
Cladding Non-circularity <07%
Core/Cladding Concentricity error < 0.5 um
Coating/Cladding Concentricity error <12 um

Zero Dispersion Wavelength

1300 ~ 1324 nm

Zero Dispersion Slope

< 0.092 ps/Anm” km)

Cut-off A o (Fiber) 1150 ~ 1330 nm
Wavelength A o0 (Cable) <1260nm
Proof Test Stress 100 Kpsi
Chromatic A 1285~1340nm < 3.5 ps/nm.km
Dispersion A = 1550nm < 18 ps/nm.km
A = 1625nm < 22 ps/nm.km

Polarization mode dispersion (PMD)

< 0.20 ps/vkm

Fiber Curl > 4M
Numerical Aperture 0.130 + 0.010
Group refractive 1310nm 1.4676
index 1550nm 1.4682

2.2.1.4 fllassasradunuy Single Loose tube &3 Loose tube yider¥en PBT (

Polybutylene Terephthalate) kazaelu Loose tube 3 Jelly Compound i

JaanuAuIu

2.2.1.5 i Strength Member viviedn E-Glass Yam iesuusafuaziiunuioneu

2.2.1.6 i Water blocking tape ammunlaitfosnin 0.3+0.05mm wetlastuauiu
2.2.1.7 11 Rip Cord wesglunislenaie



2.2.1.8 Wienuenveagimedan PE with FR- LSZH anumunbidosndn 2.040.2 mm
Wetleatussd UV warliiianiuiwileindnddy
2.2.1.9 flvua Cable Diameter Wiy 9.4+0.5 mm wag 1wiin Wity 92410 kg/km.
2.2.1.10 f3minsidaevesaevaziantlaiiu 1501 wazvalFowlihu 10 wh
22111 annsemugamgiivaslda, susfadadaus -40°C f1 70°Cuazvasfiugnm
st -40°C fia 75°C
2.2.1.12 aunsnduussisainnld 2,700 N wazvagldnu 600 N
2.2.1.13 fiswaduen Fiber uwaz Loose tube AmanATgL TIA/EIA-598-C iteazmniy
N3L5896Y
2.2.1.14 melouiniuaanaslasunisnaaounuunggu
- Tensile loading Test TIA/EIA-455-33A and IEC 60794-1-2-E1A
- Compression Test TIA/EIA-455-41A and IEC 60794-1-2-E3
- Repeated Bending Test TIA/EIA-455-104A and IEC 60794-1-2-E6
- Impact Test TIA/EIA-455-25B and IEC 60794-1-2-E4
- Cable Bending Test IEC 60794-1-2-E11B
- Cable Twist or Torsion Test TIA/EIA-455-85A and IEC 60794-1-2-E7
- Temperature Cycling Test TIA/EIA-455-3A and IEC 60794-1-2-F1
- Water Penetration Test  TIA/EIA-455-82B and IEC 60794-1-2-F5
- imsfudseiuaunmaeedndueieginios 30 U
2.2.1.15 inlviesusosmailudumudmiie vinduaanioauguaniuusemalng wn
wanslifunsuaouauaiiitey davidedusesiionglifiu 60 fu tuaniudi
UsenAusenIngian
2.2.2 Fiber Optic Connector
2.2.2.1 #iinwes Connector Wuwuuwila SC Connector
2.2.3 Optical Fiber Patch Panel
2.2.3.1 1¥u Patch Panel Luv Single-mode/Multi-mode Duplex SC %38 ST @1315080
AU Rack 191 1nsg TiDniindaitetostudu uwas wagmy
2.2.3.2 dosfinmsessumativaelissusey
2.2.4 usinszidauany Fiber Optic (Cable Management)
2.2.4.1 unsdnszideuany Fiber Optic fosidunuiidenades uazwnzauiusuiuey
Fiber Optic
2.2.5 &1y Optical Fiber Patch Cord
2.2.5.1 \Wuawuiia SC-LC Duplex, SC-SC Duplex w3afnin fianueilitesndn 2 wns
2.3 Mudamuazinaanietelians (Wireless LAN) flanunsasassumsidaiuedeneldanansly
pInINTNdBVAILATIAY Usznouludegunsalsineg fiflseasdendall
2.3.1 gunsalmugumMsinuresssuuniotgliane (Wireless Controller) S1uiulidesnin 1
LAY



2.3.1.1 gunsalazspainuansalun1svi Clustering we Master-Local uagiiu
Centralize management laglifosld Software Tunsusmsinnisannaieuen
Tunsédifimsifisiiu Controller Tuaunan

2.3.1.2 aunsnsesfunsilionsefuiadetionuy 10/100/1000BaseT Wi 1000BaseX
(SFP) aeauoy 4 Port waz 10GBase-X (SFP+) ag131ae 2 nasn

2.3.1.3 $a9am15aUIMIIInNg Access Point lalaishndn 256 Access Point uazdios
l@ue License Tiamnsnuin1sdnnns Access Point laagnatias 40 Access
Points

2.3.1.4 gunsalfessesiunmanti Stateful Firewall teldlunsimundndnisldonn
(Policy) wazdl Firewall throughput (Wired Throughput) lisngn 12 Gbps

2.3.1.5 qﬂnszﬁ%é’faammsaﬁw Active Firewall Sessions (Concurrent sessions)
1,000,000 sessions

2.3.1.6 gUnI0l9ereau30n 199U uazllaaiu Hotspotter attack, Mac address
spoofing, AP impersonations, Man-in-the-middle attack o\

2.3.1.7 gunsalazdesiinmannsalunisnsiaaey Interfere Ma1n Wi-Fi Network wag
Non Wi-Fi source WU 2.4 GHz cordless phone, Microwave Oven, Analog

Video Camera, Gaming Console

¥
=] sl

2.3.1.8 gunsaivgaeaiinnuaunsalun1sii spectrum analysis chart lagasialuil u3e
iuogUnsalnmeuenilansnsaviilyiiiiu Spectrum analysis chart léoenatoedail

2.3.1.9 9Un30i9eAvasosiun1svin VPN site-to-site wuu IPSec Tunnel l¢i

2.3.1.10 gunsalagsipsinuaunsnlunis IPSec session lnlifaenia 4,000
concurrent sessions

2.3.1.11 @wnsavh Automatic Blacklist 1ile user fins Authentication Annmud I
asiitmun

23.1.12 guniniagseslinuaunsalunis convert multicast transmission 10u
unicast transmission Lﬁ@lﬁm’i%’udq%gaﬁmwmmL%famn%u (Dynamic
Multicast Optimization)

2.3.1.13 gunsalagseadianuannsalunisldansiuiu authentication server wuu
Internal Databased, LDAP, RADIUS, TACACS+ Iduagnaties

23.1.14 guninlagnalimuaiunsalunisyi Device Fingerprinting Technology e
M529d8U mobile device ﬁL“ﬁmﬂuﬁzuudwLﬂuqﬂﬂiaj%ﬁmim 1 Apple iPad,
iPhone, iPod, Android

23.1.15 gunsafazsioal XML APl interface tievhmsideusealug external server

23.1.16 gUnIniagaaalimuaunsalunIsOSPRy2

23.1.17 gunsalagdesanunsaiv Firmware leiagaios 2 partitions

2.3.1.18 gunsalaznaslinnuaunsnlunis Monitor nsldeu wag Control lnenis
block/unblock, throttle, wag QoS d115u Application Ul WLAN Ionaiu

Salesforce.com, Box, Facebook, Twitter



2.3.1.19 gunInlaepslasuinsgiu FCC part 15, VCCI Class A, UL60950, EN55022
Class A, wag CE mark
2.3.1.20 fimisdesusesmadudunudmiie vindriavsearuduanlulssmelng w
uanslvifunsuaeuaunifivey davtidesusesiiongliiiu 60 fu Tuantui
UszniAdsznIngan
2.3.2 gunsninszanedyanniasotnslians Wireless Access Point S1uanlaitfosndn 40 1neq
2.3.2.1 Wugunsal Access Point wuumelu (Indoor Access Point) Tléfdluguannud
2.4 GHz waz 5 GHz Juepgraioy
2.3.2.2 Winnsatuayugunsailrateus|ianefleguusnnsgiu IEEE802.11a, IEEE802.11b,
IEEE802.11¢g, [EEEB02.11n way IEEEB02.11ac Wuedatioy
2.3.2.3 sesfunnudalunsideused 1,300 Mbps (3x3:3SS MU-MIMO) 7l 5 GHz uaw
400 Mbps (2x2 MIMO) #i 2.4 GHz
2.3.2.4 fiwasn 10/100/1000Base-T Ethernet ﬁsm%’ummgwu IEEE802.3at (PoF) Lile
\ousetuinietwegisios 1 woin
2.3.2.5 fiwesn USB2.0 agwiiey 1 wesn
2.3.2.6 5995V client associated lalivaunin 250 devices 79 1 radio
2.3.2.7 wemavzdoaduwuy integrated downtilt omni-directional antenna fn1u
W4 (Gain) laitfosndn 3.9 dBi ivsmAuANE 2.4 GHz way 5.4 dBi Tivranay
AR 5 GHz
2.3.2.8 gunsnlagroalinuausatun1svin Transmit beam-forming (TxBF)
2329 QUﬂ’iﬂJ%@]’mﬁﬂﬁu Bluetooth Low Energy (BLE)
2.3.2.10 gunIniazseaiinesndmsu direct DC source
23211 gunsnagiessesiunsléam (operating temperature) flgauvindi 0 - 50 936N
\waLdud
23212 gf’eNN"]‘UJJ’W]'Sﬁ’]U CE Marked, EN 300 328, EN 301 893, EN 301 489,
UL/IEC/EN 60950, wag FCC Wuagatiay
23213 oy Certifications ogatiassiail CB Scheme Safety, cTUVUs, UL2043
plenum rating, Wi-Fi Alliance (WFA) certified 802.11a/b/g/n/ac
2.3.2.14 Juwdndaugianuigndnandeatuiuyagunsainivaumsyihaueiedigliae
23.2.15 fimisdeiusesnmadudunudmiig vnduiavseaundnanluussmelng un
wandlifunsuaeuauaiiiiey devsdesusesiiongliiu 60 Yu uaniui
Usen1AUIENINgIAN
3. Twandeanisinng
nMsansslulasinsiaiulgiadedisreuiinnenelunsuaouamuaiiay (Wired LAN) way
wdeteldans (Wireless LAN) finefasiiiiunisinsalneiiseazbondaioluil
3.1 deoudssufmuanaiafiuaseandensiag Tifumeansudevauaiiaviionsanou
madUtRnulTunsuaeuauaifiey Tnefesiionarsdeoluil
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3.1 1unudndunisndensededussaununazine Inodsdiuntasuszamumnauiieh
UjjuRau
3.1.2 LLUULLamLLmLé’umam'ﬁaﬂé’qawﬁmmm uTP LLﬂSQ@@ﬂ@?@Lﬁ’ﬁUﬂ’l&Jﬁ@ﬁuﬂm UTP
(Outlet) wSengnfinmagunsninszanedyyraueiorisliats Wieless Access Piont li1fugunsal
AIUANNIIINIUYBITEUUATEUELTANY (Wireless Controller)
3.2 Formuslunsinmiuaznsiuasdoyyin
3.2.1 Forhmuaiiily
3.2.1.1 Tusswirnstasaomndndudesutludsuuameazdeanude 5.1 Wl
nitliSueuiiudy doweeyliideunssuiunmnada Tnefesuouuuiilefionsn
3.2.1.2 msﬁmé’?&ﬁawﬁLﬁumimummgm EIA/TIA
3.2.1.3 msﬁmﬁzﬂmaﬁmmwmﬁlﬁsmﬁaﬁﬂﬁu’aLLasé’ﬂmaﬁﬂmnﬁﬂmamnﬁuq fiesldly
Snnungay WelissuuinIotieanansaldauldiud mmgﬂuwmsﬁamiaLfﬁmiw
3.2.1.4 nMsiAudsdynunesinsinungluviesesaty (Conduit) 303195088y
(Wire way) Turtnafiunzay wazdesdaviidenulnewudszyinduvie¥esans (Conduit) n3osnsios
a8 (Wire Way) voaudayaynod
3.2.1.5 lunsdifigesiimaaneiuniomisiomslieglunasiifisvesnueiasaniud
YansudsuAILARTLAY laenisnseyindanandesliiinansenutsruudinswedlasedineeias uas
AealasupnuugoUNBUALTUNNT
3.2.1.6 viedoveany (Conduit) wiesedosdans (Wire Way) Fesviananiidamsiung
wdausalifuativderiunssditosiuaiy aunsaiuiminesasld wasifnaunduiuntmieiui
YIDIANT
3.2.2 msfansanedeyai UTP
3221 mMstivaedyyins UTP feaduaisnislusisdesats (Wire way) auiai
wangan nsfasageslignudnlunisiuats nsasans (Handing) wazmsinse (Bending) M
Forvunvesifianaeusiazivie
3.2.2.2 msiuaedyyias UTP assisuaedygin UTP (Outlet) Fosfantlusng
wanadin PVC finridsenansivinti
3.2.2.3 nstuaedyeios UTP 101g Rack  dieaviin1sdaanesiufiunig Wire
Management fivingan Tnodeadmiliisoudesnouiuanodng Rack
3.2.2.4 anugmvesasudasiduliiiu 90 wes Tuainaielug Rack audadniu
anedryiad UTP (Outlet)
3.2.2.5 Uansanedyos UTP ﬁﬁumﬂﬁéuqﬂﬁmdluﬁ Rack LLazﬁanmqlﬁgnqﬂﬁ
Wsvaedyad UTP (Outlet)
3.2.2.6 nMyaedygia UTP demanidaundainindyyinsuniu wu seines
sinaq wifouvaslwih videiadescnotenansidusiu
3227 davh Label dalvdauanedyyios UTP  wazildnsuaednyyios UTP
(Outlet) nnyn
3.2.3 MIRnsaEsUan fryeu1ad UTP (Outlet)



3.22.7 §avi Label Anlddaauiasdygins UTP wasfidnfuanedyyios UTP
(Outlet) N3
3.2.3 msfnsadnfuanedyaas UTP (Outlet)
3.2.3.1 il Faceplate wuunanafnudefianunsofia Label l¢f
3.2.3.2 § Label fifvusvuneiarveadniuaiedyaas UTP (Outlet) nssfumineias
Yosaedyod UTP
3.3 uipuasdIa UTP wazieniuaedygiad UTP (Outlet) JeuseanIateneuiunesniely
9115 H3UdNRBaAuaedyyIu UTP iesesiuniadeusiaagieiias S1uau 800 9a Lileldvinis
\Feusegunsalrewime’ WhiussuueSetnereuneiveinsudaUaILARfLeY
4. nvadauUsEAvEAWANTTINUYessTuLTiiaue
fsuddesiiumsvageunsvhauvesnedyanas UTP nndulagliiededionnnsg i nisvaseu
BuaNnNuRINSTANeanedyanns UTP (Patch Panel UTP) aufiadinYuaedyanas UTP (Outlet) fosdinnmem
laiiiu 90 WAs wardsTeuNsageUaedyyIn UTP Tiiunensudeuaiundiivey

W.0.60. W ™ 1’ )5S 2]
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