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NPTON MDY YNAD NOW TN DYW OIN (73NN NPY7 - 1OND 5 TPNI YAV NN
2909 IX XNNN NPOXYN PPN MINA NN 20YD INYI KX XY NXIN ,INND DY NOVIV)
2NN NPYYN NN PNY
MW IR NPRNNN MDY ,DMNPINN DI NN YN PPN D00 NN NIPN Y2
2295 VBN NANNN PYIT NNVID DRNNA NMPYN NNIP DY TP WIDY MINKD
NN 1IN YINDN INND DNIND AN VAP MDY ,NINIPN NIV NN NYAPY 91902
MININ XINND NPIDN YD PRTHN DYVH DNN YIAP XNNN NPION DY TP PRNYL YO
SY 7NN MNPYON NPINA NNDN MOYN NN PODD NPNINN BIVN ,NPINKRD NNONN
MITAY NIY PIAPN DN ININ DY PIYNN 1D NNIN 15% DXOPWNRN DIXNIYN 19
PN TN 292,195 N NNONA VIAPN NYNNA DPNNN DIXIYNN 29 DY IN NN
.DMVWN
NAYNTN PNN MDY P NYIN NPNINT,NPINRT NN MIMNY NP D35 onda
7252 DNON 207N
DMPOY YTININ 12, 29210179 92PN NPONN THRYNA TIYH NPINND NNPN OIN DIV
TVINND DD 14 TINA MIAWN DY INPINND 1PN 192PN), TPNIIDINNY D919 IN
SNNR NP DI 9PN NOIY

APV INQ NOIR}?
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NIOUND NNVPH MPHVN

,TPDONIN NNYPNN NPNVA NNPNY MWITTN MTIAYN DI NN INNND N3 VI
,IWTN DD VI PRI PIAPN P2 DNN YR NNINDN T YNDA PON INNNI
aN52) NPIDNA NT VNN V9N VINIAD NPNINN ,DIDVN DIV NMIDNN

YN D»VIATIN NMIVIN MYIITY OIPIND NNPNN DNPNN 5 O 19 NINON

TI2YN VINA TINND 1DAPN AR 121N DIDNY DXANNN DN

NMNVPHN MNYN

PN POVN

127215 5y NI NINON NTINK ND¥2D NIIYN NPNN NDADN NN
CAT7 Class F »0n , 079700 NN 1PN D920 MYSNNI NTINN
(S/FTP) 55% 7202 ,AWG22 7 23-CAT7A Class FA AWG22/23
DMININ PN 0275997 IN> .NMION AN YITIN DN MDY ONNNA
Connecting ) {pna NRYY MTavN NN YA CAT 6A ypn mwrty
.(hardware Component

NIAPN MNRODNPA NMIPNNY DNIRMN P IPNDY NNYPNN MIVIAN
JPRYAN YT DY IWINOY INK IN 1IXIVIL/D2) MNIRNND DNIRMNI ,DOYPY

92 NPNRYI MITIVN YT DY MPITL DNYOINX DY NN 29N YXIND TN
Connecting hardware )) ypna nnyo my1ayn MR Ooya CAT 6A ypn
2V TPNN DY 191195, 00NN 0MINNY 710NN .Component
.1200MHZ 5w 28p5 7y qvINg 772857 5y mp>T1a

DY 1% IMND DHNIN P DIWINM NN MMY N8P OYPY 9
2079 999 CAT 6A connecting Hardware jpn 2wN

D»IPN DI12NNI MVITIVD NDY2D NPNYN DY DOIANN : MOARN NPNYN
.11 MPO /MTPLC, FC w5 ,0mv ooon

MAN DIWNNT DM TPNN MNIN 1Y NPPVAIN YPNY DI
.DYDYV7 Y0012 DMVAN DIDDI NPVAX MIHN NI ,NINVYN DO

MOYN 2 DY NSPNOYPY NI NNVPNN 211N 1D NNYPNN DI
955 MY ININN NN MOYNI 1D D925 NN INA NPTV NI

. NOND DXNNA NP MTIPIY NOYN/NNINA YNY) DNDMIN ONNIN TN
9172 VIV 7Y DIAYNN D521 VN 10 DI PWIID’ DXON NNYPNN YDA
1y IR ((SOW Scope Of Work 173012 911 200 19IN .09
RaPhlan)

1INVXAN MIIWN ,PNVV VNN MIIWN NN INTY NNYPNN NPAYA
NPANN TN 299) TNXN NN MINK TIVI NNND MDY DNV : N

7D 99 MIMINANMIP NNYPNN PIND D219 YONN NNYPNN D2
NP T DY TPV MDD NPIYND NN NN DITHN

9392 NNYPNN 11D XX NNYPN D30 ONNHN NP YPY1A 12NN YD
2N

PMIYP 2 -2 557Y TN NI9D2 190N XNINN TITA HNIVA )MD> 525 D5
92NN MINN N YPYN T D1AY MNNN MY NNVYPNN 1T T2
8PN

APV INQ NOIR}?
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APV INQ NOIR}?

MVINIVY Ny 1.3

923NN AWK (NMON2 1 TND) RJ45 CAT 6A »ypw 1-4 Don ©odypw Ny vs  .1.3.1
D52 PURIN PYIAPN MY IPMIN IWR ,PVITIVD LOII-NTY NHNT NONP TINA
MTRYN

SNVNN MTIPI NI5N VNN ,RIG5 DYPY 6197 MyTIYNIN PO .1.3.2
.D50NY NADID 4NN TYN NNVPM

22> ,NLYA 2NN PIAY NNYPM DNYNN NIDN PANPND OY NIPN Y51 .1.3.3
TIPIN NIPNN 290 NPONN NN NX 1DAPN

9521 .7NXN TINA DI25N IPNYY NN NHMP DN NTIAY OIMNXN DTN .1.3.4
19 YYNIN 92PN MY YN NNN DY NODIN IN NAYNN NWITI 12 NP1
Yapn Nt

MONY OXNNA NNNN THPNYN MTIPI DD NN IWNRD PITAY 0aApn NYINNA - .1.3.5
IND

NN NNVYN

127 OPNMPN NNVYPNN MM P2 NN NN THNVN NHPPN NvITY  .1.4.1
.DMTA/MPTI NNYPNN

(95N nvnn .1.4.2

DONRNNA OYRIN NNYPND TN PAD NNYPNN O PAOVAIR DD =
DD 6/12/24/48/72/96 YONN D23 PPN 22PN NIVIND NNIINY
M.M MULTI -OM3/0M4 50u Distibrution 9012 1159 mpnny
012NN NI w71 1N WX TIGHT TUBE 198n2 S.M »on
NPoNN NN 1M1 LC,MPO/MTP : 115,00 000 0PN
TPNP NONY ORNN2Y NMMNON AN ITHNN DA0N NDY DRNNA
9D PN NTIY 5510 N DMIYD PIVN SYVINON 53 520N .NIVIND

HD 53151502 5091 NOMN TINND IN DN OVIN DI D19 YaON =
Dy Ribbons n>»15 : ((High Density Optical Connectivity
aN52 9NN DIvN MY OrNNA NN .MPO/MTP o»1iy» 0ann
IVIND TINP NNOND ONNNY MNNON

NNYPNN TN P20 NNYPN 112212 MPNNY I 25/507100 neny vas =
TOPNP NOND ONNN2Y MMNON AN ITHNN DAON NDY DRNN OYNIN
S0UTP 9392 919 Y250 . 0N

9510 020 24 -5 Ul N2na 197 509X 1IN0 MY »ND DON -
NN NPHRYY DY 919 591D 0’9150 wany MM/SM »2>05 LC omxnn
TINNL DI DOXDON PNIND .VIDPYW DA HD1D DIV NOIR WINI
:(HD (High Density Optical Connectivity n)51502 Y09 NONNX
.MPO/MTP o»1y» oann oy Ribbons n>>15
NP NMONY ORNNAY NMMNON AN ITHNN DI NDY ORNNA HON
VNG

DPYNY 19739 DNYPH MIWN 2911 1.5

12Y TN SYNRI TN NNNY AVND ,NNYPN MOIYN TN 2 )1NPY VPN
TN 729907 TONYI IWINOY 1IN N 71T 1IN NIY ITM ITIVO MIN
NYININ N0 PNVN DD NN IIND WIT 1DIAPN .MM D30 MOIWVNN
DYPNNI PTIYON ITNN DN 132N DI DY NNYPNN OO YO DXDOM
TN 99222P0 Y NPNPY NNYPN MNINA

,80 2NN ,80 PRI, 42/44U NNANIA - NNYPD MNIN PPN P’ 72PN
712y WNY IWR NMND an51 1D v X APC ,CPI, RITAL »non
DPNYNM MOIWNN NN

PNw1, 42/44/46U NNANA - ©XNIY NININ PPN PIO 02PN

A5 v IR APC ,CPI ,RITAL »non ,60/70/80 2M121,100/110/120
.DXNIYN MPNN MNI2Y IWHY IWUR NMND INda

.1.5.1

.1.5.2

.1.5.3
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9515 ,CEE ypn mysnna Hneunn nwao MNIND NIN 120N PPnd 101apn
PIRD NN

NPINNI . MNIND DYH MIPNNIN DY MOYNA DIN IThD NDY251 Y5
NNOYN 5515 NMIND NI NPIVHPD MMONN N2 NN TIND PPN
VT ON NMOYN

.1.5.4

.1.5.5

$N929N NV

11957 992 1PN NMYPN PNIND NMNDY ,NSPN MTIPIN ND251 DD
DYNNN DD Y51 ,1NONY OXNNA NYMD DYDY 11NN NP NNVYPN
2079102 WA

SN OVNY ,NNVPNN 292 TINY NYIN MYYN TIT NIPNNN 92N ND*2O0N
MNAY VN 2 HY Y25 NN PRY 92PN .TNMTY MNY YNV NNVPNN NIN
PN DHI9NN IWR NTIPI DY

OIPNMNCAT 6A NON NXPN MTIPI NN DI DN 12NN ND¥251 D
WY DRNNA DHDY0 TIN NNIYPNN NNINA

1Y 1NN NNINN TIND NN, WINYW DN NYYI ROV MTIPIN DINMP DDA
A0apn

.1.6.1

.1.6.2

.1.6.3

.1.6.4

NNVYPN MPHVYN Y0991

NNVPN MNP

1Pn2 75901 RJ45 KYSTONE 22nn-n n25791m 700N NMMYpNn np)
D920 MYNNNI VNN/OYAY PN AN IN YPva MpnnY CAT 6A
,CAT7 Class F AWG22 /7 23-CAT7A Class FA AWG22/23 »on o»pn
IYIND NINON AN WITIN D200 NOY ORNNA (S/FTP) 55% 715702

95 NN N 80 Ty TINA D0 von NMayn DRAKA W 150 nasnn
.DMINRNN NN MIID NIV NTHRY MHPNND DIWITIN DIIVIAND

. Connecting hardware 7N 155> DWW INN DIVIANND

2102 MNYY

M2 W8 »mpS 72y Ul non M nTINK NNIVPNY 230 MY o

191n0N Yya V191 295 ( KYSTONE) o551 RI45 ypw 24
Connecting hardware N CAT 6A STP -2 nmnyd

EXCEL, Hubersuhner, PENDUIT, RIT, RYTM : n9¥mn

50 >152 W8 »mpY Ul non mid 171950 1525 May 23 NMd o
CAT -2 nmny> nonon 1o ny» May RJ UTP45 ypw
VPN NDMD NIND MO NIPNN NX 2IDON MPNNN NTIAY 3
. 2INN MY DXYPYN IO D D111 17 525
DWINI Y933

DNV MNT : DMPN D92 MYNNINI DY NYINI VIPN °
CAT7 Class F AWG22 7 23-CAT7A Class :»on D¥oo0on
92510 oY oxnN1 (S/FTP) 55% 7v>°0a ,FA AWG22/23
95 ,(4X2) D201 NN 4 91D Y25 55 .NPINON AN WIATIN
TAY2 DYIIDN NINTN HHIY DPINION TTI2 TIN THHON IN
foil oy 79901 MM Y250 .MNBY 55% »NDY>2 NYINI NYIA
oYY, NINTN MBI MIMN NIPNI 23 9 15 Pa>2y3 aluminum
40N .PONYN MANT DY) 11 6.0 DY MONRDI1N NN
nnn NP vVIM Solid tinned copper ground wire>»>>
DV TOIN IVIPA (9772 NAINM ) NOTIAN NYINI YT NT .NVYNN
MYITAITHY DXDAON DINDD NVYNI TN, "N 0.5
M1 Ny 09250 WM IEC 60754 >a5> HFFR noyn
.D»OMYY 00PN Y CAT 7A

1.7.1

1.7.2

1.7.3

APV INQ NOIR}?
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12N’ O5251 93 .NOIWNM MIPAND VNN 1AM OX9251 D
P90 92PN .NMNYPNN YTONI NPNPY 1IN MND 71T
PIVNY DMIPIANY MYV ,0°925 211 YD DYTONA PPN

MY 0925 92YNY NN M¥NNN PVC mbyn 101 0515
1P 1M, RJI45 920102 9n) 525 NP DI .0 70NN PN
D025 1IRYY XD NIPN DIV 2N MY IN NP IVINA
IDOVUNN

0P”VON 020 YYas

: DYNIAN DONINA YTHY DYDA5N YD

N OM3/0M4 1O D230 6/12/24/36/48/96 YONN 2P0 D20
OM3/0M4 xnon i 5250 (Bend-Insensitive) 919795 vy
NP MIOND DRNNY MMNON AN 1D S.M X ,50/125
9251 .91995 Y)Y 1R JPNN MYIITL TR DIAON .NIVIND
NMYPN MM NYND NNVYPN 192 NN MPNNY TYPN
9737 5257 .NNMYPN NNNY DIVIN NITYL TP DONNIP
MNN NOYN , DMV DOYIANI PPVDYS NLYN DY DTN DO
,SC/LC/MPO »ann »pny 92150 mspa HFFR yyo mvp
SVN 21N D95 JpNY Yaon

MDD YWY 1IN SM N0 D20 36/486/12/247 YONN D YD
TR .NIYVIND NPNP NIDNT DXNNA NN AN ITHIND
TYYN 92510 . N5 v IR [TU-T G657 ypnn mwrTa
OYNMP NNYPN 211D NN NNYPN 1192 1NN MPNND
D20 957 Y201 .NNVPN MANNY DXIWIN NIV PN

MYYP MINN NLYN DMWY DXIANI PPV NVYN DY OYTTIAN
GIGABIT oraspa nmay> oxnn 7 5150 .HFFR
NPNY DA NNXPA AN N VN 20,000 TY PNINY 407100
DUNN NN 992 ypn» YoM ,FC/SC/LC/MPO »ann

:1 PHN 1907 YORIW 1PN YTRY NPPVAINRN NWI 1235910 DO
D29 Y99 NYY2D NOIWN — MPON MINNA PIA MNYI
ISO/IEC 11801 ypn Yy D920 ypNn .0»INDN

:TPVAINN NI’ADN NAY ONIPNN NYIIT

TIA/EIA 492AAAC, TIA/EIA455-220

Type Ala.2 Ed.2.0 IEC 60793-2-10
IEC 60793-1-49 Ed/2/0

ITU-T Gé51-1

ISO/IEC 11801

)N “[1}3315 NYVATI DOXNONNN NPNHVYNN YN2a NPNYNOVN
IEEE 802.3u voyan Ethernet 100Base-T

IEEE 802.3ab voyan Ethernet 1000Base-T

IEEE 802.3an vvyan Ethernet 10GBase-T

£ 1970 TIN5 NYATI VN PNYNM JN2 NPNINOVN
IEEE 802.3u voan Ethernet 100Base-T

IEEE 802.3z ovan Ethernet 1000Base-T

IEEE 802.3ae ovan Ethernet 10GBase over fiber

APV INQ NOIR}?
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multimode fiber Ethernet 10Gbase - LRM Ethernet over

IEEE 802.3aq oo1n

Ethernet 40G and

IEEE 802.3ba vvan 100G over fiber

(Cabling 19725 N5y NN 935 NYPY NP NOIWN O] °
YINIY JPND DNNNA 7N N922D NN NN 955 Subsystem)
7.39y0 150 1907
09VIIN D92NN
T 5y P99 LC MTP mon »i 0515 5w 0>12nnn 95 °
LDMVAIND NN MM I
MULTI MODE 30M 2001 5y mpnnd 0 1y»n 0>2nnn °
M 0.5dB 5w 517 mnv oy v 0>annn u/s0p
.0.7dB Yv omopn
»2nnY TIA/EIA 604-3A 5w 0)pN1 YTy’ DX12N0HN °
.0 Np>71a0 FOTP 1077171 »pmLC
AN NOINND DD NVY NN NP IINND NNIWY NN L
2NN MXNN 290 PAIITHA NYYN D¥I1INNND NP o
SVIIN UM
D925 7 )TN 29NN M’ VAN IWIN - DOVIN DIVIN °
0PMP Nwavd ZIPCORD nMsna 071915 DOIN%) D»0VIIN
Bend-) ©»0aN DN 099195 D1VAN 012NN NI NIV
WX G657 ypna SM X Insensitive) OM4/0M 3 Multi Mode
2AN52 NYIITY DORNNA DMINNA PN’ DN, NI WX
MNP Y9IDN MMNON
FC/LC/MPO »ann 09910 onw pmo> 0°92510 o
.MIPYN DY NNYPNN TS 97y YITID MAPI/DMOY
92 NHNY D25 12NNN 2220 VDY JPNNL TINN 12NN YO o
201 DY NIV
PVIN PYONN TIND
197 AN MPpNNo—1U SW N2 P0NINR N YINDD o
2096 7V MTP mouop 8 7y MaNn2 MIWaN 519> 1 INNDN o
2910 DMIVIN NN WIN NN NNIYY 11D D19 91937 1INNDN o
VDY DI
NASWI NN OHYY OMIND P 1INNDN MNMND o
MTP - 920 OM3 099195 LC XN 6 1975 mMuopn o

db0.5 »2917 MmN

1.7.5

1.7.6

1.7.7
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(Fusion Splicing) 9259 790

TN .DIN TN MYNNI PN TN Y$IAN INPNN NTY
1PN DIV TWIND N DN DOYNNNI

DY TPNYNI NN DY D0 MNP YRR TINPNN VN
PN 250 HY 0P

.0.1 dB -nop 1M1 INdNn INKD mMin»
.60 dB—n yop m>n» (Reflection) n73innn nnA
4+75C 7y -25C -1 '9n0V2 Ty NN

NP>712 280 EIA FOTP 11, 97y 78729 /PN Ty TImdnn
1

NNINN SNIY TINON PN Y TINPNN VN INKD 10 9D
IVIPY DRNNA 20N NN DY TUNR ITIV? YOVDY

+ D20 MPHN

DVAN 2N’ MO OPNDN NN YVNN 1D D

NDY TNN 20 YOPN M1 2110 NN MY P2 D YOPN Yo
Sy ,0"21) NN VIDOY WM NN (Splice) ©»12 12N
.MPNNN 90 NYINR YAPY PYapn

,II2Y82Y vy 2D XIinn Splice X225 TN YW NIpna
TN VAN I2TNY NIPN DI, )1NPNDY PN NONPA PN
SNMYIRD RN NYSIND PHN NONP .MAN

NPT XNINN DNIYW MY PMINP MY IO PVAIN 92D 55
NI 90N NP DIV MINY HADN .NNAONN NPT IN NNIPN
2NV 7Y VDY KD DD GONA DTN DY MY IWINOY

NP2 PN OIPN MR 1DIDP DYYDN DY NINNN MDD
MOYN TINA NONN D35 N2Y 515N . NNYPNN NIND MIWIRD

1.7.8

1.7.9

DNV NNYPH MNIN .1.7.10

NIHN NNYPN TP 020 N0 INDOOR mnax e
: N2 VYN D YW IR RITTAL , APC, KNUR, CPI

MMNON AN YTNNN 79y — 30U ,40U , 44U nNan

aman ; 700-800mm (W) x 700-800mm (D)
NINON AN ITIND

;197509 NN 2

;2N T +NNIVNX TIDT TNTP NOT @

I 78% NIYMIND NONN PPN NOT @

DOV T NNOT2 ©

DIN NDIN ODID) DY AP OO @

D225 NDNIS MIYY NN + T7INN DDA M N @
JNIRD TINA 70N 190 DINMY YN NN @
AVOYN NOon e

.MIPN2 VLIV YN N7 165 CEFM D MMNN 4 @
LDINNN + NWIIT Y 3P 100-D 9NN 30% qTH0 e
197-9 257-0 PRI ONNRNN @

WITT 9D NPY DI e

APV INQ NOIR}?
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DPPOT OININ LD VO

MO OYPY 12 DY DX 2 MYNNNA PNN NIND DNYN NN
TV ONONND TINND 'Y DXTNVIN TI9 DIvN HY Nt Ho
;)INON DY OONPN ,NNYPN MININA MPNNY

i 16A G n7nN0n 7Y N NNHNN NOND
NN NN SPIKES nyind ypnn ypn oypyn 091

CEE 16A ypn nn»oa /n 10 7Y S¥ TN 7M1 NN D2
2N yaxa

DY) MYSNNI 1INNN NN TITA DY NN 16 NPIND DD
N Had

W RITTAL , APC, KNUR CPI n1¥n oonaw mnn
: N2 VY9N 9D Y'Y

NYMNON AN YTHIIND 42/44U Nan

; 600mm (W) x 100mm (D)

;197509 NIIT 2

N2IN) 78% NINNND NONN NNNY NP NOT
DDV TN NNOT 2

DIN NDIN IO

D225 NDNIY MIYY NN + 77NN DIDIY D9 N
NIND TINA OIN NP2 DD NI INDN
POYN NOOoN

.MIPN2 VLTIV YD N5 165 CFM 0NN 4
LDINNN + NYIT 9D 3P 100-D 917NN 30% 9T
1975 251-1 PIIY IINRNND

T A0 NPY D19

DPPOT DN ,DMI2 VD

M OYPY 12 W DX 2 MYNNNIA PNN NIND DNYN NNRN
TYPNN ONINNI FIND I7Y DXTNVIN TI9) DHVN DY Mt DD
;)N DY OONPN ,NNYPN NININA MPNNY

i 16A G n77nN0n 7Y 1IN NNNN NONO
NN Y NN SPIKES nyand ypnn jpn> oypwin 091

vaxa CEE ypn nnyoa /10 Ty S TN 700 N 925
22N>

DY) MYNNNI IINNT DN TITA OY 171 16 NPIND D2
IND 925

APV INQ NOIR}?
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CCTYV mmnvsn nayn

,TINN TNND NTYPNI MO 2H¥N NPIRVINTN MNIXNN NN
MAXY AWANN NIIYNN .PRTNN MIPNNI DINPX NPNN NIRIND
25 NN VYYPNY 12 NIPMNT MNI¥NPNN NNNX D52 NNN D32
N8N N DY NDIIN MK NYNINNDN NYNNN

AN N2 NINIAN TIVN MYIITI NIYN 1PN NOWNN

D TNN 9 DY HOVIAN NN THIRDHINT NVOPNY OMIVNI)

MY YIVYPN NPV DY NN NDID DIVON NIIWNN NS ANIN
T»9¥2 YILYON NIDM YILYLA YIN LPMIIND DY NVIPN
.INWIND ONNNA

MIONIVPIPNG MYWIIT
: NMININ NVIPND YINA IWONN NYITIN NOWNN

rLive Video” -1 n»ax .

INT NOVOPN .

NVOPN I NVOPN TV ,NVIPN AP NPV .

IV o

VOPIND INITIN MONN °

INYTIN DI °

NNDYD NITYA TIY TN M MY P NIIYNN N2 .

19y SETUP nyap ,mmndsna n»ay .

Video Loss 281 Yy nyann nvap .

NVYPN 1) DY YR NITIND DNNIN DTN NYNN LIDdN .

YT TN, NPT, NN DD NNNN OINDY NN °
TIIND 1IIY> DMIPYNIY T TTNIVN IRTI VD DY TONVINT
7PNN VIV NYII RID IMYNN YOPN

,TNONN) 0223970 9 H1D IHVNPD NN GIND MIVIN .
(19 OOND)

NN MNYNNY NN (joystick) NVIOW NN HIvon o
NVYPNN

92PN DN MIYIN DI NN YN 7P 1N .

: DINAN OYNIND NIDND VNN MPMN NN
NYIPOY NONO MNOT e

MINOIYN e

NYOYM NDNDOY e

MMpPN MNIToN e

DYNDN DNLY

APV INQ NOIR}?

CCTV n2ywn .1.1

995
1.1.1.1

1.1.1.2

1.1.1.3

1.1.1.4

111
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MINND PONNI NP9 INN - @
IWONT GUN NINDND THIONRVINT NIIYN NPIN JPMNY NOWNN
MNAY D> YN TYNY NONN NP DY MYV 24 NN NVHPN
TINY PHRYIN NYIL AWNND NTHRY D0 19X NINOND NIVIN)

i )

DOPNYN MYNNNI DIDNON DIDNIN DN HY MWD VIR
NN 9910 NN MY MO0 NINHN 157D ONY ¥ DRIV DIVIIN
RN 22N D52 DINIDV

MNONNT IMPMI DI HY VINI 1NON IWURD PITAY 1DaAPN NPINNA
) Y720 92PN NMPINKA,POD 0N WHY .NPoNnN DY DINNI
NIND AN DMIVANNDY NVYN MNIN NN ONIN MNYNNN DIPN

N APY 19APNN WPIANIY DIPINN MY Y WA NN
0N 21N 53 XIY WD NNNNN

TN MNTNNIN DY 1D 19) TYSN D MPNN NN 91951 NTayn
N5 QOS MATHN DINN HYD1D PHRnn NWITHY DNNNA NLYA
NOYIN TIND YATI IUN DY AN 50N ION ,NVYPN VPN
PRVAN 1IN MYV NOIWNN DY NIRON

.1.1.1.5

1.1.1.6

1.1.1.7

.1.1.1.8

295N NN

DY NDHN NMINON 2ND2 TN NHYNI DO MHIN 3 DY MNONN
9515 PP/NIPN2 NONNONY 1IN MIPNND D TINY YVIN NP
NNV MVIAP MYTY

.17°N2 %95 MNYNN 990H 11798 NIYINDT NVINIVII NNIVN
7290101 NVYPN N9 By NVR nHvI»T NVSPN YNNIV NOIYN
INSY D31 90 MYV 24 -5 MNYNNN DD NVOYPNY

NN 98D NI DINP MION

M2 VMD

1.1.2.1

1.1.2.2

.1.1.2.3

1.1.2.4
.1.1.2.5

Map IP mndsn

»aN 952 NPV yas [P-POE »on »id x1m™nN mndsn o
N5 MYNNNI OMINN NNYPN XTPIND 112N MNONNN .ANNRD
.CAT7 »non avnn

NN N9 0y MINI 7 DOM n0n 7> 101009 MpNnD mnosn

NIPMNN NDINNN XDP N 12INNY DI0A/NA TIN MPMnNY
PPA/NIPNN DY

92N1D) 925N NDIN TN N2 BRAKET navin 5on nndsnn
T DNV MIMPN2 JPpM RJ45 N

AN52 ATHINY DNRNNA 3-5MP Hv 13891192 1990 NNHNNN Do
PINo
PINON AN WATIV 1D NI NP DION NNONHNN

.21 YN JWIN DIDON NNDNND

PNINY N1 NNIINRN ONINA ©1°8Y LED n7nn 51950 nndxnn
.NaY m 15

NIIND ONIND O KIAPN NON LED nnxn 51550 nndsnn
1910

Ethernet nwAaY RJ-45 93250 97951 nndsn 9o
.10BaseT/100BaseTX

1131

.1.1.3.2

1.1.3.3

.1.1.34

.1.1.3.5

.1.1.3.6
1.1.3.7

.1.1.3.8

1.1.3.9

.nad "CMOS 173 »301n P> Mnosnin jvwn.1.1.3.10
MAMWDR 2 90m mndsnnds.1.1.3.11

1.1.2

1.1.3
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IN IYIZP MMION AN FTHIND DRNNA NWTY — 39 NNYNn.1.1.3.12

1174 Yyw»n5 F 1.3 08182 171 2.8-10 2 PoY min Varifocal
098NN MOYA IO NWTYN 7173 YWMOND TIY INYIN

N 3-12 P2 NS M Varifocal nwty - mnson nndsnd 1.1.3.13

21173 3W»N0 TIY VIR 7174 YWY F 1.6 Tpm 71N
120/NVY 2N8NY NAYN 1D ,1DD/0Y 0N NN NNYNNN
11919 NNINRN ONINA SVNIVIN 19IND

Y DMIPY NI NPDN NPPVIIN DION TINN Nnosn .1.1.3.14

02 MIYTHIN

MNINA DINY NIN MO LED niNn mvvon mmndsnn .1.1.3.15

.1IN9Y M 30 PNIRY 191 NINN

PN 992 Fps 25 — mwd nonpn .1.1.3.16
NP TNXY TPOINY PPN NYNIN — MPNNL NNO¥N IS .1.1.3.17

3NN NNYNNN

OYYPN TN W YN .1.1.3.18
Lux 0.01 57529 nnYsnd Lux 0.1 — nwam noOxm»n nnn .1.1.3.19

NN NNOSNY

H.265 -yH.264 noonTa wmrn noonTt .1.1.3.20

MJPEG -2 n>nn .1.1.3.21

PoE — Power over Ethernet -2 n>mn .1.1.3.22

.(dcsvideo drive) Y0VIN DN DY PN DTN .1.1.3.23

973105 N22201 ONIN 92 O NN P NPNHNN Mnsnn .1.1.3.24

DYVILIVYA DININHBT MMPHA NP MNYNNN .TYNN
NNX N9T HY NN, MNTTON HY MY : MNIN MIVNY WHYN
.DIVIN NN, DTN DYIN Y 7MY NP N

DNIN YNNI NPNY IN NOY NN P> Outdoor widwy mnsvsn .1.1.3.25

DD 60 TY TN MIN (IP66) XN »xnY »Tiy» Box /) Dome
NIND NOP DY NN PP NNISN MINOY D .ndsnn oipnd
XN

798N PTZ »non IP nndsn

.PTZ »non Outdoor wvidwd nwas nwi nnosn

PINON AN TN 3-5MP YW nwaT) mIONDIIND ST
.Ethernet 10BaseT/100BaseTX nwab RJ-45 71200

A1V TIIDN PO DY NIN ININD YTIY TINNDA JPIIN NNONNN
209990 MYIT

19IND Y2AD/NNY 28N YN DIV ,NDID/D NON PN NNOSNN
.11912) NIIND MNINA YVNIVIN

.MM YN JWIN DI9ON NNHNNN

NIIND ONIN DIPNY XI9ON NON LED nnn 91950 nnosnn
NAY 1 30 PNINY NI

MITHN 279Y DMPY NI NN NPPVITIN DIDON NNYHNHNN
Nm

NP2 DM XN 25 fps — MIWH NIKN

1141
1.1.4.2
.1.1.4.3
.1.1.44

.1.1.4.5

.1.1.4.6
1.1.4.7

.1.1.4.8

1.1.4.9

.IONNN MOY N2 NWTYN .X18 NN YVNN O1R.1.1.4.10
X12 98PN OONVIPTOR.1.1.4.11
NNONNT NI TN TPOINY PPN NYNN — MPNNA NNONN Po.1.1.4.12

RElayan}

Pan, Tilt, Zoom & :1)1w» 0na Presets »a8n 10 -2 n>nn.1.1.4.13

.Focus

DN TN W wn.l1.1.4.14

1.1.4
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.0.5 Lux — nwam monm»n nwn.1.1.4.15

H.264 noonTa womrnnoont.1.1.4.16

.MJPEG -2 n>nn.1.1.4.17

onnno oxnnn ,PoE — Power over Ethernet -2 n>n.1.1.4.18
22PN Y DIYNIND

.(dcsvideo drive) Y0mLIN D¥NNY OY PAN NWTYN.1.1.4.19

,Box 18/ Dome XN 3812 1Ny Outdoor windws mnosn.1.1.4.20
.NIYNNN DPINIY P70 60 TY TNNRA I (IP66) NIN MNIND »Tiy»
NN ONIND RONP OY MMM PN NNXN MINON D

D298) NVYPH NTNIY

NNRN Y2192 N9APN MNA PNV PP TN PN N»oasn noy .1.1.5.1

NN 30 NPIIN AN DY 27-327 HW ST NN Ton jpny .1.1.5.2
0N NMONN . 1,4,9,16 5 Dvann

MY NN ,8D MNnnosn nnad KEYBOARD by .1.1.5.3
OO

INT NP NOXIND 7PN INNY T NNNY DOYNNN 519on nownn .1.1.5.4

NN POIT IN TMI POIT,ANND ONIAYN MY DOVNN 'Y PI
ONX DIPNA NN TNND

:CCTV nbyan n1ny myrat

NN INSNN,TON Do MNSINN MNONNN DY NPNansny .1.1.6.1
95 NN MNY¥IN NAoNN 7y SCANTININN N, NN
20NN NN YAPOY NIV 190N

998 930 MYITHNDWY 1NN NvaN .1.1.6.2

MYNNNnn MNO¥NS PTZE N proorn oy nbyon nn> .1.1.6.3

MITHN NN MNP YA, o8N 955 PRESRT nwap .1.1.6.4
ATIVPY I 29D TPVMVIN NMNN NITNN . MYNNNPN MNDNND
.NoNN YO

AVOPINY DWYPR NPNM NVYPNN NN YY s .1.1.6.5

DY MNNNN TYND PN NPNNT — MNONNIN WHNY MyInn Npnn .1.1.6.6
.NON ToNn

NYYON NN

NNVIAN NPIPOYI DD NN IPAM DN NVOPNM N8N Ny .1.1.7.1
TNV NN 95 NN PTZFWUnD) maxd 551 D yanm anxa
292 NNV DIPN 932 MIAXD 7PN JN2) GONAID N¥INDI NN
DY DPN DoN NMLNNN Y52 NIINRNND NINYIN

95 HY NN NVYPN IVARN PTIR HINTIN NVOPN Noyn .1.1.8.1
N2 30% NMNAY DY NI 991D 0P 90 TYNID MNONNN
NN . TYNNL DININNDTD DOYINAT VIOPNY INNIY MNONNN
ND POT OV N2>V 75 0ORNN RAID -2 ©po>T1n »2%0 51050
LO9PIMIN 1IN WI9N

1.1.5

.1.1.6

1.1.7

.1.1.8
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MY DYNN NNPID MITHIND DNNNA Y¥INN 0> TN2 NVoPNN .1.1.8.2
TN MNAS DXWIN 2 MINDI DY N0 YDIDIN MM NNINNN

DTN Y PTHINY NIYIRNN MNN NYON NVYPNN NN .1.1.8.3
Y YILYL DY YNINN DY) DXOPMAIN DY NVOPN ¥ DMVII
SIRWYAN 29D AN YA TN 9D YILYLN NIDM VPPIRD

H.265/ H.264 ' MJPEG "~ MPEG4 — 2 n»nn noXsan noopnn .1.1.8.4
Y8 935 FPS 25 v oty mpdnna

MITNIINTIN MNMIN KV 7INT 12 NN NVOPN IWONRN Nownn .1.1.8.5
.Mpan

XN PN (NYY) IRN) NVIPNN AT DX VLIPY MNP qona .1.1.8.6
.NYNNN 90N

,IPYVINNYINN VPRI NVOPN 917 NVOPN AP NON Iwanm .1.1.8.7
NIV DN NN NIRYIND TV DT NNON ,NNO8N Y30 1992
.1aba

NIOM NMOY MNYIND MPTH MNNPDIO NNN 990N noynn .1.1.8.8

00PN VILYLN

MNHNWYTHRN HY NDNNDIN WWaNow DVD 2 5)9on noavnn .1.1.8.9
959 Y231 TYWN DY NN IWORNY N2V 19 DY MLIPIND INITIN
L1932 NN

NNDYO MYNNHNI XTI MRWIN NN 995N Noynn.1.1.8.10
TN MY TNND YN vy TNND (PASSWORD)

NOYPN TN YITIN NOYPN POXTN DTN DY 21w JYon nysinn.1.1.8.11
9155 POYTN .NYXINN NVIPNN NVIYD) INTIN NONT NVLIVA
OAPOYTNNI TI9 MM NY POIT .NWITIN NDDPNN 50% S¥ NN
.NIPAN avN v

MIPIan MmnYT Yy nros

NNI89N NN ,NIPIAN NYT PO OIPIVINOYY NN nya .1.1.9.1
NP IMVN PASTI NDIAPN PASTA TONI NVMIVIN MVINDIN
112722 NYAP PASTIIRA NPONN D1 NPNNRN PAYTAIN/ NOMON
NYTN 0PN 29 HIN PNVANN NINA NYAP PAYTIINN
nPInn

T8N YW NNONNN AN, NOTH DY TN D03 nNndsn v yna mnbTa L1.1.9.2
TN NNNN) YOPI JOINDY ,NOTN NNYNAD NYPAN NYAPNN NN
.IVN TN DY NNONNN AN THYRIN NNNNN TD) ,NNN

.1.1.9

123901 NPHNNINPNS MW7 .1.1.10

MYITN Y2 NN YN 2599 DI IWNRD ,TAN 919915 Hyon noynn.1.1.10.1
LTIV IR YSAN NOIWNN DD ,10ND MOLNONN

TNNY NAYNND MINNIN NPINDITIN NN 257N NOYHNN.1.1.10.2
TN XY NOVIVA NN NN PTPINY .OMPYI NININ ,NADIN
CTRN DY DY N9IYN N9PNY NMYYH1 NovHn NNavna

12°202 NTI2YY DX TYPHN DWTN DX PP NN Y250 95.1.1.10.3
D»NIND 12 DNIPN HY MYIITI NTNYY DIIWIND) IINOYYN
77y v IR UL mo 910m

NOYPNM NNNN NN IN 1AM NPOVIPT P MNO¥NN.1.1.10.4
JP nwn mysnxa

FPS. 25—2 nsy womn numnn.1.1.10.5

PXNY PN, LCD 197 7012 y8an w7 nmmn misn.1.1.10.6
£ PN MNNNN NN
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0N 1 NINKN 16 NMINN
MNTIIINMNNN NN

03NN MINNDN 4 TINN

DTN NN NNNH NIXN

.ND1 TONA D) PXND PN 1N NNNN DD

295NN NRXIBN MNNNNY T 7NN 7 N0 M1APY P 1”.1.1.10.7
ININ 2202 NNXI NMNNN IYND 4 —H HNI9N TON NS ,NONTD
D5 MINN DIPM,MANNVNN MNIXNN NININ NNAY NP I
.NION8N 5D DY MINNN YAV NNONN

PINNMPNN IWANN MNNY TUR DIYNIN 19 01D 91951 Noynn.1.1.10.8
LDOYYPNN NNIWI 29 DY JI3 79 DY DIPNR DY 1IN

PR

D»2VYNN DXWNINIAN NN PYND NMY YIRS DYTYN DV TPmn TIR.1.1.11.1
DUNIVIN DNNNN .NNONN DD

N2 PR MYTYN N2 nMndsna C\CS non myy.1.1.11.2

INTNT NN N9

22N 5515, Y32 WITID MNDXN DINNIMNNN IWANN NOvnn.1.1.12.1
YUNIN NIPAN VTN NVIPINVIOVINNN MMIWaNY [P nwaa
2OY0 ANINND

MNIN HNN 3 MNAY NYTIND DNIN OYTINND MDD NOIWHNN.1.1.12.2
95 1NNO\2AMS 7P I D05 MYIITN 29 DY 1INNY MNINNN
229N1 MV DY NIINN NNONN

MNYENY Y1919 NNLVAN
MY DRYIN NINT WIDWA NNDIO TININ NV IWANN NnYsnn .1.1.13.1

NNYNNI MNOWIA DY) MNI 3 1HY

MPNNN ToNN2 "NPIN®“ NN NN WIITH Nnospn .1.1.13.2
N2 DONN 12- 5 8 P2 NPND MDY MNNDON . INURIN

YT DY DINN XDIPA P NNYIP ND DY NOYL IWarn nndsnn .1.1.13.3
%N

NNONNN 222 DY ) TS MOIN HY N¥IN N MPNN Iwannn x> .1.1.13.4

RADIUS 19w n7tya 802.1x \pn 99 »da Tann nndsnn .1.1.13.5

HTTPS -2 nw>3a no»nn> SSL nmyn 51500 nnosnn .1.1.13.6

VDY MYNNN Y TN TN 19X 00790 CLEINT m nnbsnn .1.1.13.7
NODIND ONPIVYIN

TELNET -2 nnvuainm snYa N SY nndon Awarn nndsnn .1.1.13.8
TLS 1.2, SSL, DES, 3DES »pn »a> maxna 7wmnn nnosnn .1.1.13.9
Trusted Platform Module »7¥ 1900 2597 9950 nndsnn.1.1.13.10

1111

1.1.12

1.1.13
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YPI NPOIN NIIYN

o»in oopnsy .1.1
. 18000 Hz—70 Hz ©>37n ©inna Line Arry ©19010 5109 .

DN 8 YW N2oya W.R.M.S. 150-500.- Y¥ Y5131 paon .
.NMIND AN52 WITIO ONNNA

.NMNON AN52 YA DOXNNA 120-140db HYw MmN °

.M D29 NTIRDIP DTN NPIVN DY P )IPNIN .
.DNVP DXTNN DY PVPINIP 2PN THINVPVLIIIN M TY °
2IP0IN YAND NN YN IO DY OINPN NONN 51D DIPnIn .

nyap oy PRAL” yaNa ny»asd 03000 N0NI NONN 9>) .
DVTNN

12 DVD niasn ,avnn nmiasn nynvnd oX1y»n o3 pnn °
70 100- 5V 57 7 T02 ©TNA

WMIYIN Npny 1.2

MPNNY YVLOIPN 1NN 551010 COAXIAL 2 WAY 51y 5pm .
.1IpN2

MON 29 DY N 183 DY MPNNY NP IVIPA M DIPNIN .
.IPNN DY OO

. 20000 Hz—40 Hz £>17n miy>n 0NN 7°0> D9pnn °

8 N25y,100dB mnab .W.R.M.S. 50 bv pavona m i’ 91pnin .
.OMN

Titanium Tweeter ,Waveguide Coupled 515> 5vpnan o
7321 7199 1IRDIP 219D PN .

.2 1PN O7aY 100V -2 MN2ND 1P ONIY D19 Npnan .
DTN DINN 932 I ONW NN 2D NPNIN .

MOYN 120 SyN S NIV NMPY NN DIPnIY .

"RAL ya82 Nyasd 0911020 NH0NI NONN 5713 5153 51pNnan o
DVTRN NY 2P 19y

/ NP9 NIPNA MPNNY DOWIITN DXIVIND D3 X 910> IPNIn o
.02 NpPN

mMHYVIIT AV nYwyvn 1.3

,2AUNN N0 DNY INTY MNPH NN TNEY WHRwn N¥I0NN .
12D DY YWY TP OYININD N1 INTY NN 'y , DVD
219 N9 TOR 10

INTY MMN OY NNIMNY IRDN THIHVIPT NN NINN NNIVNN °
HDMI : »non o0»5oT

VGA 201 0»N0N MMN DY NN QDN IWIRN N¥IVNN .
.DMINNN DYPNHN NIYA

DIVARNDT NIBN MITNY MY NYYN NXIVNN DX MNMN NN o
CATS5 »on nNMVpn 7525 DY MY ND2ON MMNKN DD NN
NapAAY

.NPan noyn 'y LAN N RS-232 nudbw) dnn N8»AMonn .

MDMIN YO NNMY DIDINNNDD OIITHA NNN MNIVNN °
.25% 5S¢ M1 9915 ,05I82 NNIDINNDND NMININOM
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Syn Sv S/N ond oy (3dB-) 400Mhz -n NN’ XY INTMIY D9 AN

70dB

Syn Sv S/N o oy (3dB-) 30KHz -1 nno> XY P7IRD 99 AN

70dB

(5dB) 50MHz -1 nnamn X2 IXTIN ¥ 2 N2OS8N

.0.05% TY PTINOMY

,N¥N52 0NN NN LED by 07802 ndya ndnn ny»vnn
DNSNON TNN DY NN TWRD 21N NSNY ,NITNA NHYON M

LDINND INX NPIIN

.DYVUATIN DYD25N NDN PPAD DI NN DYON NXIVNN
A vy ax KREMER : n7an nadinn mnn nydvnn

T YNV NYIVN /90PN
line NN 191 AC, line -, Mic m9)5 9WARN N¥ALVN D

. MINON AN ITHININY DOXNNA

. 20-20,000HZ ny>n ©NN
.100db Yyn Sv 03T NNV

.75db v CROSSTALK

/COBRANET IP »HYXOL»T PTIN 920N nY1Dd
, EQ ,mmxiy - X1y 955 mnw mmnsiy 1110 7 MIonD \nd mimd

M0 ornna noonT ,DELAY

99010 NOTHN TNXY D90 0> PWIN oy BUS 71vwIvw mwan

.D>PYON 8 TY — MDNON

MNONT MO NNN DI DY 92NN NHSIIW HY VDY 1N

J199)2

.7NONY 0NN preset 2aNN 10 MNAS
.6 IN/OUTMNSS D2w2> DyIn MYNNHNA D) NVOY N

: NOIPIND NDD Y35 HIYNPANP MND?

Gain adjust,

Mic/line level

Phantom power on/off

Noise & Echo canceling
Filters: all pass low pass, high
Mute on/off chairman
Override AGC onsoff

Speech leveler on/off

Auto /smanual gate

Gate adaptive ambient on/off

Number of open Mics (NOM)
PA adaptive mode

First Mic priority mode

Auto /manual ambient level gate

DVMVIN IOPMIY DIIVNID
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RS232 pwnna xHn 19182 VOWN NYIVNN .

dbsd- Hw NNV NN HIY 92N NN NYIP IYIRNN NNIONN .
db1 Sw m$vnadbls Ty

. 79932 noise cancellation 991 NOYIPIN NOND YD .

echo ) 91N T D102 'y H¥0N NOWN D¥ON NAIPIN NDND YD °
.92 995 N9 M (canceller

"9 hybrid Diyn 797 923000 IXMN PASV PYNN WA °
A5V NYTYY YNID 1N INIYNNNI

v X BIAMP, BSS ,ClearOne mnann nasinm 10> T8N °
SVIND T
DINPNIN MIIYN DHINNY NV
: DYNIN DX22591) DIPINHDT NN NINAD 199D D/7I0DI9N

LINE\MIC +48V phantom m®o»3 12 mnab o
MNOXD MDON DI P2 NNON 71801 * LINE minoys 12 mnab .

IV 7ININ NTNVPVLIIINY NIYI THPIRVIOT NN NIIWNN o
; DINITYY MM MPYD

N9y »onNn N2y LOGIC\GPIO — minoyy 2 mnab .
-, PN

17 -RS-232-\LAN 797 Nn1p2an ndyn »7y 0¥ 1O .
S INDD IO

MTRY NDNY NN VOV PTIR NOON CAT n1wvpn nono °
1IN DY MPNPNR NYTHRY NPNIY IYTIYN — DY NPORVIT 11D
7DDMON

0921
197 3INDA MIPNNY NNENA P PADN MDD e

100/300/500 Y¥ ©PODNA MNAY OIXIIY 2 7P 120N o
DNNNA OXXWN MNDY WITIN PIONN X1y D30 W.R.M.S.
NON AN WA

19932 XY DD NNy NVYOY N .
LDMN 2 IN DIN 8 HY MNONY °
.20Hz-20Khz nnyn onn .

21 930 ©NPNI 4 MNAY HY NN .

.LINE 100V oy nTiay n ) .

.Signal-To-Noise > 105 dB .

.80db -n 5y1y CROSSTALK °

400 -n YY1 DUMPING FACTOR °

. [P 79ORL»T PTIN MN2N N1 .

. LED x9n »vrn .

1) TNNPNND PN ,INP LN DN 292 MINN DY 71PN 12NN .

PYNNI 1Y DIONA YITIN THNN DIW KTNY YN NPINNT - @
99791 PNy

1PN NNN H25) ODIND MIAID ,PIVIAN DI DY PAYD? PYWINN .
. 220V/AC Hnw

5P NVIYY Y19
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NOYY VAN VNI IN VNN JPNY TIUN WIN/ONNND D19
,OVON M2¥/NPOTN D10 MK ININA YPIN NPYOIMN DY MHMPN
.NPYOINN N NPNI

SN MY 2 nvIN) 535 WX CAT 535 - myNnNa 920N 999 Hron
.NMVNPN NN

0VINHN OINNIPIN

NN AN IWIITN Y WT IR OIT OVINDN NP
MY DY ©XNYY 100 TWN 5915 UHF 97112 Ty napnn
DNNNNY) OPI ITND PVOMOVINX TN NP - ARC Y5 voM 1.5
DN TIVD PO NT NPT ,VIPND FTYNN DY NN

SHURE , AKG MIPRO, : ©7%0 nnxTd 1> 0MIP0N0
BEYER DYNAMIC

U3 INNE 9PN

TNRTP NVVPY TYPHIN TIINY PT W) INNY OY NP NNIPN
0OPM NN TNNY 7252

Sy VIMINIY N7 NNIND TYPNN YWY INNN DY NP
N9 MXPITIN HDI1D M2 21 OTP H9I1D 725 YNONN D02
.NYoN anoa nen oy -LED

Y VAP MIPNND TYPNN WINI) INNN DY NP
920 07 Y910 LED 81N D1 Y910 vy now
ID9/8N

.16kHz - 50Hz nnyn onn

.DIN 150 H¥ NA25Y NITIND NNON

DIVIN 11-52V NIV NN

INAD D7D 30 WD INNST TN

SHURE , AKG MIPRO, : ©7%0 nnynTd 1> 0MIP0nN
BEYER DYNAMIC

9257 VNV MM NIV TYPHIN IMNOIYOPNIP : PTIN DAD
39991 TN .180 pf/m YW 5121>pa ©YTINY DOPNIP NWNI 157
N2>5¥2 NOYY DMV NYINY YT NWY , AWG26 YvIpa i
939% S MAN Hya MM NYININ 71D DN 1.1 Hw vIipa PVC
209 3 5v 902 PVC Ty 12 naswa oy RN ninad

DY INT MNMN NI TYPHN OPRIP D25 : RG-59 925

.75 ohm S my1™nn, 37 ohm/Km Sw nasy , 56 Pf/m n5aop
MNMOVY ,H”A 0.81 VP2 NVINY DY TNN TN NWY 219907 TN
DYMYN TIDD NN 3.7 DI MW PPODYIN 71T NaOVA
270 6.1 90I1P2 TYTA NIV NVY MDD 100% HY VORI

INTY MNMN NN TYPHN O MK Y25 : RGBHYV %315
YA DYOPRIP NYINNN 25711 D257 .0XPNINDY NMI) PV
1Y N5V NMOY DPIMIN TIDY0 DY 75 ohm Hv NAdY

2591 9250 ,09N 50 TY DV DXNNN NIAND TYPN : NIPA DAD
3955w 10N NLY ,PVC 717112 ©9I10Y DY DY) 190010
DPYMON NYI TIDPD2 DINVY YN YD 17N 0.5 MNAd
LPVC 130 79792 naova oy ,70% minad
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198 MpnnY or1on (1,11

MOIYNN MPNN NAY SLIM Non >y T8 71 7P TONN .
MNON AN51 WATIY OXNNA 20-44U HW ©57)1 NN

;P ,30U-44U N2 May 070 80 : pnw 197 M2 P ToNnN °
15U-20U nan may 50

OO TR NOT 9199 W OPEN FRAME yon mym 1onn .
.NPINON AN52 WATHY DRNNA

020 D90 MPI9 T8 MNST DI TONN °
MLNX MINK NDT DY TONN .

oxnN2A 873 CFM 90 5v Npr902a D IMNNNI 4-2 51927 TN .
DONRIY YPM Y25 59D [ TNIND

197 MpNn Y09 5155° ToNN o

, NP0 NN L,VMOVIN NN D91 HNWND N-12 Y09 2 519> ToNN .
DONRIY YPM 53D

NN OYNNN DY DYDY DTN 7/ DYTHN DI NN DI TONN °
05315555210, MOYN 11X 121N WITIN TYNN MPNN OWY WINTH
279

Middleatlantic CONTECH : nn3y715 SLIM 5 201 1o 79100 °
SNYINA Y OIN
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MAOVPN NNVYPN NIIYN

LAN 520098 n1wpn na9yn .1

;99100 T8N Yo NN IP nMwpna Hann avx LAN m20PN NNYpN DY jpmn InNa

JTOYOVINON VITVPN ,MDITH ,DAVNN ,DN9DV ,DIP2 ,MNONN

5515 NDIH NIONY TPNP NION WHANDY XN NV 1NON y8aY Ywapn nyinNa - 1.1
92 YN NNYPNN NN MPNN DIND,07NNN DY NNDN 7PNINP NITHIN
DY MTIPIN

952 NSP NN VPN .NDY NN DY 201D NIV DY DOIN NNVPNN Yy 1.2
202 92N NP INN DI OYURI NNVYPN TN OURIN INND 172N IUNX DI
MM/SM 391 1> 02010 NN 9 . 1710G SW A8PA YWRIN HINNY YVNIN
PINON AND2 ITIND

DTPNN DINN NV IWINRN IWN NYIN DY MDD D1 NoWwn 5 oon nvan .1.3
NV DXVINONN DD HY

: DONAN DXNDNN VY VPNV Nspn »nn 1.4

Physical specifications:
24 Ports PoE+ switch
e 19” rack mountable unit
e 2410/100/1000 RJ-45 Ethernet ports with PoE+ support
e Atleast 2 10Gbps SFP+ ports for uplink
e 2 stacking ports with speed of at least 10Gbps FD (10Gbps + 10GBps) each
e Stack s Virtual chassis support (at least 8 units in stack)
e Optional - Redundant 220V AC power supply support (including PoE power)
e Operating temperature 0°C to +45°C

48 Ports PoE+ switch
e 19" rack mountable unit
e 4810/100/1000 RJ-45 Ethernet ports with POE+ support
e Atleast 2 10Gbps SFP+ ports for uplink
e 2 stacking ports with speed of at least 10Gbps FD (10Gbps + 10GBps) each
e Stack s Virtual chassis support (at least 8 units in stack)
e Optional - Redundant 220V AC power supply support (including PoE power)
e Operating temperature 0°C to +45°C

(DINAN MNPD DRIV pxpn Ay 1.5

1.5.1. Management, monitoring and troubleshooting support

Access switches must support:

e CLI management access through console, Telnet and Secure Shell (SSH) v2 over
IPv4/IPvé

e Graphical Web Interface through HTTP and HTTPS over IPv4/IPvé with support
for all configuration aspects of the switch

e Human-readable ASCII-based configuration files for offline editing and bulk
configuration

e Full configuration and reporting using Simple Network Management Protocol
(SNMP) v1/2/3 to facilitate third-party network management over IPv4/IPvé

e File upload using USB, Trivial File Transfer Protocol (TFTP), FTP, SFTP or
secure copy (SCP) over IPv4/IPvé

e Multiple microcode image support with fallback recovery
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¢ Remote auto-configuration download

e BOOTP/DHCEP client that allows autoconfiguring switch IP information for
simplified deployment

e Local (on the flash) and remote server logging (Syslog) for events and commands
e Policy- and port-based mirroring
e Remote port mirroring

e Port monitoring feature that allows capturing Ethernet packets to a file, or to an
on-screen display to assist in

e sFlow v5 and Remote Network Monitoring (RMON)
e [P tools: Ping and trace route

e Unidirectional Link Detection (UDLD) and Digital Diagnostic Monitoring
(DDM)

e Time Domain Reflectometry (TDR) for locating breaks or other discontinuity in
copper cables

e [EEF 802.1AB LLDP with MED extensions

e Multiple VLAN Registration Protocol (MVRP) for IEEE 802.1Q-compliant
VLAN pruning and dynamic VLAN creation

e Auto QoS for switch management traffic
e Network Time Protocol (NTP)

e Fully programmable OpenFlow 1.3.1 and 1.0 agent for control of native
OpenFlow and hybrid ports.

e OpenStack networking plug-in compatible with Grizzly or higher
e Troubleshooting

[ ]
1.5.2.  Performance, resiliency and high availability

Access switches must support:

e Wire-rate switching and routing performance

e Ring Rapid Spanning Tree (RRSTP) optimized for ring topology to provide less
than 100 ms convergence time

e [EEE 802.1s Multiple Spanning Tree Protocol (MSTP), IEEE 802.1D Spanning
Tree Protocol (STP) and IEEE 802.1w Rapid Spanning Tree Protocol (RSTP)

e Per-VLAN spanning tree (PVST) and 1x1 STP mode

e Support for IEEE 802.3ad Link Aggregation Control Protocol (LACP) and static
LAG groups across modules

e Broadcast and multicast storm control to avoid degradation in overall system
performance

e Layer-2 port loopback detection for preventing customer loops on Ethernet
access ports

e ITU-T Y.1731 OA&M fault and performance management

e [TU-T G.8032/Y.1344 2010: Ethernet Ring Protection (ERPv2)
¢ Built-in CPU protection against malicious attacks

e Virtual chassis 7 stack 1+N redundant supervisor manager

e Redundant and hot-swappable power supplies

1.5.3.  Advanced Security

Access switches must support:

e Autosensing [EEE 802.1X multi-client, multi-VLAN support
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MAC-based authentication for non-IEEE 802.1X hosts

Support for dynamic change of authentication (CoA) and enforcing traffic
remediation or restriction for non-compliant devices

Terminal Access Controller Access-Control System Plus (TACACS+) client

Centralized Remote Access Dial-In User Service (RADIUS) and Lightweight
Directory Access Protocol (LDAP) administrator authentication

Centralized RADIUS for device authentication and network access control
authorization

SSH for secure CLI session with public key infrastructure (PKI) support
Learned Port Security (LPS) or MAC address lockdown

Access Control Lists (ACLs); flow-based filtering in hardware (Layer 1 to Layer
4)

DHCP snooping, DHCP IP and Address Resolution Protocol (ARP) spoof
protection

ARP poisoning detection
IP source filtering as a protective and effective mechanism against ARP attacks
Private VLAN for user traffic segregation

BPDU blocking: Automatically shutting down user ports if an STP BPDU packet
is seen to prevent topology loops
STP Root Guard: Preventing edge devices from becoming Spanning Tree
Protocol root nodes

Power over Ethernet (PoE) support

Access switches must support:

1.5.5.

IEEE 802.3af (PoE)

IEEE 802.3at (PoE+)

IEEE 802.3az (Energy Efficient Ethernet)

Configurable per-port PoE priority and max power for power allocation

Dynamic PoE allocation for delivering only the amount of power needed by the
powered
LLDP PoE Power Negotiation

Total available PoE budget per switch, at least:

o 120W (8 port PoE switch)
o 180W (8 port industrial switch)
o 390W (24 port switch)
o 780W (48 port switch)

Quality of Service (QOS) support

Access switches must support:

Priority queues: Eight hardware-based queues per port for flexible QoS
management

Traffic prioritization: Flow-based QoS with internal and external (remarking)
prioritization

Bandwidth management: Flow-based bandwidth management, ingress rate
limiting; egress rate shaping per port

Queue management: Configurable scheduling algorithms, including Strict
Priority Queuing (SPQ), Weighted Round Robin (WRR) and Deficit Round Robin
(DRR)
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e Congestion avoidance: Support for End-to-End Head-Of-Line (E2E-HOL)
blocking protection

e Auto QoS for switch management traffic

e Three-color marker: Single/Dual Rate policing with commit BW, excess BW
and burst size
1.5.6.  Multicast support

Access switches must support:

e IGMPv1/v2/v3 snooping

e Multicast Listener Discovery (MLD) v1/v2 snooping

e Atleast 1000 multicast groups per stack s virtual chassis

e [P Multicast VLAN (IPMVLAN) for optimized multicast replication

1.5.7.  Routing support

Access switches must support the following routing protocols and features:

IPv4
e Static routing
¢ Virtual Router Redundancy Protocol (VRRPv2)
e DHCP relay (including generic UDP relay)
e DHCP option 82
e Address Resolution Protocol (ARP)
e Policy-based routing
e RIPvlandv2

e Static routing

e Internet Control Message Protocol version 6 (ICMPvé)

e RIPng

e Virtual Router Redundancy Protocol version 3 (VRRPv3)
e Neighbor Discovery Protocol (NDP)

s TINID MDD INIWY DS »nn - 1.6

1.6.1.  Physical specifications

e Chassis or Virtual Chassis - based

e Atleast 64 10Gbps SFP+ Ethernet ports

e Atleast 24 1GBase-T 7 10GBase-T RJ-45 ports

o Atleast 4 40Gbps QSFP ports (vacant)

e Several units can be aggregated to provide necessary port count
e Backplane s Virtual Chassis interconnect speed: at least 120Gbps (aggregate)
e Virtual chassis support (at least 4 units)

e Redundant 220V AC power supply support

e Redundant fans

e Redundant CPU

e Operating temperature 0°C to +45°C

1.6.2. Management, monitoring and troubleshooting support

Core switches must support:
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e CLI management access through console, Telnet and Secure Shell (SSH) v2 over
IPv4/IPvé

e Graphical Web Interface through HTTP and HTTPS over IPv4/IPvé with support
for all configuration aspects of the switch

e Human-readable ASCII-based configuration files for offline editing and bulk
configuration

e Full configuration and reporting using Simple Network Management Protocol
(SNMP) v1/2/3 to facilitate third-party network management over IPv4/IPvé

e File upload using USB, Trivial File Transfer Protocol (TFTP), FTP, SFTP or
secure copy (SCP) over IPv4/IPvé

e Multiple microcode image support with fallback recovery
e Remote auto-configuration download

e BOOTP/DHCEP client that allows autoconfiguring switch IP information for
simplified deployment

e Local (on the flash) and remote server logging (Syslog) for events and commands
e Policy- and port-based mirroring
e Remote port mirroring

e Port monitoring feature that allows capturing Ethernet packets to a file, or to an
on-screen display to assist in

e sFlow v5 and Remote Network Monitoring (RMON)
e [P tools: Ping and trace route

e Unidirectional Link Detection (UDLD) and Digital Diagnostic Monitoring
(DDM)

e Time Domain Reflectometry (TDR) for locating breaks or other discontinuity in
copper cables

e [EEF 802.1AB LLDP with MED extensions

e Multiple VLAN Registration Protocol (MVRP) for IEEE 802.1Q-compliant
VLAN pruning and dynamic VLAN creation

e Auto QoS for switch management traffic
e Network Time Protocol (NTP)

e Fully programmable OpenFlow 1.3.1 and 1.0 agent for control of native
OpenFlow and hybrid ports.

e OpenStack networking plug-in compatible with Grizzly or higher
e troubleshooting

1.6.3.  Performance, resiliency and high availability

Core switches must support:

e Wire-rate switching and routing performance

e Ring Rapid Spanning Tree (RRSTP) optimized for ring topology to provide less
than 100 ms convergence time

e IEEE 802.1s Multiple Spanning Tree Protocol (MSTP), IEEE 802.1D Spanning
Tree Protocol (STP) and IEEE 802.1w Rapid Spanning Tree Protocol (RSTP)

e Per-VLAN spanning tree (PVST) and 1x1 STP mode

e Support for IEEE 802.3ad Link Aggregation Control Protocol (LACP) and static
LAG groups across modules

e Broadcast and multicast storm control to avoid degradation in overall system
performance
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e Layer-2 port loopback detection for preventing customer loops on Ethernet
access ports

e ITU-T Y.1731 OA&M fault and performance management

e [TU-T G.8032/Y.1344 2010: Ethernet Ring Protection (ERPv2)
¢ Built-in CPU protection against malicious attacks

e Virtual chassis 7 stack 1+N redundant supervisor manager

e Redundant and hot-swappable power supplies

e Unified management, control and fabric mesh virtual chassis technology
e Virtual chassis In-Service Software Upgrade (ISSU)

e Smart continuous switching technology

e [EEE protocol auto-discovery

e Bidirectional Forwarding Detection (BFD)

e Redundant fans

e Hot-swappable fan tray

e Hot-swappable expansion modules
1.6.4.  Advanced Security

Core switches must support:

e Autosensing IEEE 802.1X multi-client, multi-VLAN support
e MAC-based authentication for non-IEEE 802.1X hosts

e Support for dynamic change of authentication (CoA) and enforcing traffic
remediation or restriction for non-compliant devices

e Terminal Access Controller Access-Control System Plus (TACACS+) client

e (entralized Remote Access Dial-In User Service (RADIUS) and Lightweight
Directory Access Protocol (LDAP) administrator authentication

e Centralized RADIUS for device authentication and network access control
authorization

e SSH for secure CLI session with public key infrastructure (PKI) support
e Learned Port Security (LPS) or MAC address lockdown

e Access Control Lists (ACLs); flow-based filtering in hardware (Layer 1 to Layer
4)

e DHCP snooping, DHCP IP and Address Resolution Protocol (ARP) spoof
protection

e ARP poisoning detection
e [P source filtering as a protective and effective mechanism against ARP attacks
e Private VLAN for user traffic segregation

e BPDU blocking: Automatically shutting down user ports if an STP BPDU packet
is seen to prevent topology loops

e STP Root Guard: Preventing edge devices from becoming Spanning Tree
Protocol root nodes

1.6.5.  Quality of Service (QOS) support
Core switches must support:

e Priority queues: Eight hardware-based queues per port for flexible QoS
management

e Traffic prioritization: Flow-based QoS with internal and external (remarking)
prioritization
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Bandwidth management: Flow-based bandwidth management, ingress rate
limiting; egress rate shaping per port

Queue management: Configurable scheduling algorithms, including Strict
Priority Queuing (SPQ), Weighted Round Robin (WRR) and Deficit Round Robin
(DRR)

Congestion avoidance: Support for End-to-End Head-Of-Line (E2E-HOL)
blocking protection

Auto QoS for switch management traffic

Multicast support

Core switches must support:

1.6.7.

IGMPv1/v2/v3 snooping

Multicast Listener Discovery (MLD) v1/v2 snooping

At least 1000 multicast groups per stack s virtual chassis

IP Multicast VLAN (IPMVLAN) for optimized multicast replication

Protocol Independent Multicast — Sparse-mode (PIM-SM), Source Specific
Multicast (PIM-SSM)

Protocol Independent Multicast — Dense mode (PIM-DM), Bidirectional Protocol
Independent Multicast (PIM-BiDir)

Distance Vector Multicast Routing Protocol (DVMRP)
PIM to DVMRP gateway support
(S,G) and (*,G3) forwarding

Routing support

Core switches must support the following routing protocols and features:

IPv4

Multiple VRF

Static routing with route labeling

Routing Information Protocol (RIP) v1 and v2

Open Shortest Path First (OSPF) v2 with graceful restart
Intermediate System to Intermediate System (IS-IS) with graceful restart
Border Gateway Protocol (BGP) v4 with graceful restart
Generic Routing Encapsulation (GRE) and IP/IP tunneling
Virtual Router Redundancy Protocol (VRRPv2)

DHCP relay (including generic UDP relay)

ARP

Policy-based routing and server load balancing

DHCPv4 server

Distributed ARP learning

[Pvé routing

Multiple VRF

Internet Control Message Protocol version 6 (ICMPvé)
Static routing

Routing Information Protocol Next Generation (RIPng)
OSPF v3 with graceful restart
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¢ Intermediate System to Intermediate System (IS-IS) with graceful restart
e Multi-Topology IS-IS

e BGP v4 multiprotocol extensions for [Pvé routing (MP-BGP)

e Graceful restart extensions for OSPF and BGP

e Virtual Router Redundancy Protocol (VRRPv3)

e Neighbor Discovery Protocol (NDP)

e Policy-based routing

e DHCPv6 server
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(7,8,10)18 2 1-p
(6,7,9)16 4
(7,8,8)16 6
(8,9,11)20 8
(9,10,13)23 10
(10,11,12)23 12
(5,7,9)16 2 2-p
(5,6,9)15 4
(6,7,8)15 6
(7,8,10)18 8
(9,10,13)23 10
(10,11,14)25 12
(6,8,8)16 2 3-p
(7,8,8)16 4
(7,8,10)18 6
(8,9,11)20 8
(9,10,11)21 10
(10,11,13)24 12
(7,7,9)16 2 4-p
(6,8,8)16 4
(7,8,9)17 6
(6,9,11)20 8
(9,9,11)20 10
(10,11,12)23 12
(6,8,10)18 2 5-p
(7,9,11)20 4
(9,9,10)19 6
(9,10,11)21 8
(13,10,12)22 10
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(6,7,8)15 2 6-p
(5,7,9)16 4
(6,7,9)16 6
(7,7,8)15 8
(7,8,11)19 10
(9,10,12)22 12
(7,8,9)17 2 7-p
(8,9,9)18 4
(6,7,9)16 2 8-p

(7,8,8)16 4
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