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f1111il:-~:!~111:-)!l~~l:-11~:!~~~1!'1.11~1 £ !'1.!J11£1Lfufu»l'1.gs1~LlJlJL~I:-~b1.~LlJ ~1 11!'1.~1 
" .. .. ~1L~L~~i:JlJ:!~[1~LlJ:!l'1.Jl.~\4>~LlJI:-~~1 L~~lil:-1111. g0·g ;:~~11~~L~lJ!}1 L \4>~i:JI:-(L) 

I I 

b 

;:~~~WU~LIII.Ii ~~lJI111f1111il:-~:!~11 l:-)!l~~~LlJI:-L~b1.:!~!'1.mi:-Jt. ~t,l:-V !'1.~1 lJI111 ~lib1.1:-J!-f1f1:!~1ii1~M 
" ~ " " b b 

~~lJ [111f1}~i:J~~~LlJI:-fb 11 ;:~~ ~L ~ U~LIII.Ii ~~lJ [111 f1111i !:-~:! ~ 11 1:-)!l ~ ~~L lJI:-L~b1.:!~!'1.l 
" 



(3) 'tl'<jtJ~TW'J'W~'J L3-j'J"lJ'fl'l'fltlfl'jtW bb~::'j::uu-#'lVI3-j ~rYi1a.i'tl'13-j1'j\J L-if'l1'W 1~1Pl13-jtlfl~ • • 
(4) 'tl'1UUt1JVI1~1'W~1'lj bb~::~'flb'tl''W'flbb'W::~b~~'JflU l~'j'lfl1'j 

' ' 
(5) 'j1~'l1'W!il'Wj IPJ13-jYi3-jVI1'1'Vlm~~~'fl'l"ll'fl 

"' 7. "l..'flUL"l..IPlfl'l7~1PllPl'l 

3-jVI1'1'Vl ~1~m~~" L VIa-l a:1 ~'J13-jtJ 'j::'tl''l ~~r.v::tl 'j::fl'J cP1'j1 ~1 L ~m~1'j'J"V 'fl'flflbb uu ~ rPl~'l 

u-rutJ<j'J bbfl1 "ll bb~::tJ1'j'l-rm~n'j:;uu b~~'fl'Yh~ 1~'tl'1~ Y'l~'fl3-j'flUfl'jtW-#'lVI3-j cPl btl 'W~1'W'J'W 3,500 "VcPl 
q q q q 

lrP1~ ~'j'flU ~~3-j 1tl~'lfl1'jr.rrP1 LIP1~~3-j'tl'\11'W~ 'j:;uu 1 'V'JYh fl1'j~rP1~'l~tlfl'jtWb~~mh~ 'tl'1~it1Jt1)1tu 
' 

UTP 'tl'1~it1)t1)1tu Fiber Optic fl1'jtl1VI'WrP1rh~Phi'lfl1'j'Vh'l1'W"ll'fl'l~tlfl'jtW (Configuration) Y'l~'fl3-j 

-#'lfl1'j'Vf rPl'tl''flU L-if'l1'W b ~'fl L Vi~tl fl'jru bb~::'tl'1~ it1) t1J1tu L 'W'YJ fl'j::U u a:1 ~'J13-jl'l~'fl3-j'Vh'l1'Wbb~::'j'fl'l-ru 

~tl fl'jtW fl 'j:;r.v1~ itlj t1J 1m b~~'fl"lh~ 1~'tl'1~ (Wireless Access Point) b ~'fl b~'fl 3-j l~'l 1tl ~'l~tl fl'jtW 

~'JU"J3-j'j:;uu b~~'fl~1~ 1~'tl'1~ (Wireless Controller) lrP1~~1'W'j::uu b~~'fl~1~"ll'fl'lVI'\..b~'l1'W~1'lj bb~:: 

b~'fl3-j 1~" b ~ 1nu'j::u u b~~'fl~1~ VI~ fl "ll'fl'l 3-jVI 1'1'V1 ~ 1~ ~ 1~mh" a:ltJ<j::~'V11j .n1Y'l -#"d fl1'junu~'l1'W 

(P]" fl -ci 1 'J r.v ::~'f)" l'i 1 -w" ~" b ~'f)" ~ 'J 13-j t1 'i'l 'f) cPl n ~ ~ 'J 13-j b Vl3-j 1 :: 'tl' 3-j n u vt 'W ~ ~ cPl ~" bb ~ ::'f) ~ .n 1 ~ t ~ 
tJ I I I 

3-j 1 IPJ'jlii1'W fl1'j ~ rP11K'l'fltl fl'jru bb ~::'tl'1~"ll'fl'l ti ~~ 1P1 bb ~ :;3-j 1 1P1 'jii1'W 'tl'1fl ~!il'W 67 Vi b fi ~ 'J~'fl'l Yl~'fl 3-j nu 
6$ q ~ OS J 

r.rcPlVI1t)'tl'(Pl'flUfl'jtW~b~~'J~'fl'l Li'W ~'flUfl'jtW \11rPl'J1'l'flUfl'jtW 'tl'1~ Patch u&fl1'V'J 'tl'1~ 1'V'J ir'fliPl~cPl 
q q qJ q q 

biJ'W~'W b ~'f) t Vi 'flu fl'jru-#'JVI3-j cPl"ll'fl'l 1~ 'j" fl1'j'tl'13-j 1'j\J'Vh'l1'W~'J3-j n'W 1~m.h'l'tl'3-ju'jru bb ~::u'j'j~ ~ ~ 
• 'II • 

IPJ13-j LthVI3-j1~"ll'fl'l T~'j'lfl1'j b tlw&h (P]n1 LrPl~ ti"lf'W::fl1<jtJ<j::fl'JcPl'j1~1r.v::~'fl'l Lrl'Wti-rut:J rPl"lf'flU rh L-ifr.J1~ 
·~ 'II 'II 

-#'JVI3-j rP1 L 'W fl1'j ~ rP1 ~" fl1'j ~'fl'WYl fl fl 1'j'Vf rP1 'tl''flu fl1'jYl 1'j1 ~" 1'W fl1'jtJ 1'j'l-rm~ 1 IPl~'fl (Pl'j:;~:: b 'J ~1"ll'fl'l • 
L~'j'lfl1'j 'j'J3-j~" l"i1 L-ifr.J1~~'W LrP1 L 'Wfl1'jsri'fl3-j bbBfl'3-j'Cf'J"WYi1~-ru ~~fl'j::'VfU"V1flfl1'j~rP1~'l tpJ'Jfl'Ci1'J 

"' "' 8. c2i'fl fhvtl.! 1Plfl'l7 ~ IPl lPl'l'fl tJ fl7cl LL ~~ 7~ um1'lvt3-11Pl • 
8.1 ti"lf'W::fl 1'jU 'j::fl'J cP1'j1 ~1 ~'fl'l b'tl''W'fl bb~'W fl1'j~ rP1 ~'l"ll'fl'l'fltl fl'jtW bb~::'j::U u-#'JV13-j cP1 

'II • 

mh'l~::b~~ rP1 ~"tl 'j::fl'flU ~'J ~'j1~~'fl tJ -ru tl rPl"lf'flU L~'j'lfl1'j 'tl't11'W~ ~ rP1 ~'fl Vl3-j1m~"lll 'Vf'jl'l'Yl 'VI 
'II 

i"WIPl'fl'W fl1'j ~ rP1 ~"~tl fl'jtWL '1-J'j::uu ~ 1'lj bb ~ :;'j:;~:: b 'J ~1 L 'W fl1'j~ 1 b tl'W fl 1'j bb~ ~ ::i'WIPl'fl'W~ bb 1-l'W'fl'W 

LVlflU3-jVI1'1'V1~1~~~"V1'jtu1 b Vl'W"lf'flU.fl1~ L 'W 20 t)'W t1ur.v1flt)''W~'l'W13-j L wfft1)t1)1 

8.2 ti"lf'W::fl1'jU 'j:;fl 'J (Pl'j1 ~1"V::~'fl'lr.r cPlU 'j:;"lf3-jibb"V'l'j1~ ~:; b~~ cPlfl1'j ~1 b il'W L~1'lfl11 
'II • 

b i'W bb 'W::'ih IK 'JYi 3-j" 1'1-J 'f) 1j u 1 ~ ~ 'l"ll 'fltJ b "ll (P1 fl 11Yl 1'l1'W i'fl'l'VI 1'l l 'W fl 11 ~'f) 'tl'11 fi 1VI 'W cPl fl 11 bb ~:; 

1~~~b'J~1l 'Wfl11Yl1'l1'W 'fl'Yl brPl'Vl b'Vl ~ 1' 'W 1~~~ b ~~'J~'fl'l b tl'W~'W L Vinu'VIflV!tJ'J~'l1'W"ll'fl'l3-jVI1'1'Vlm~ ~ • 
~1'W'J'W1a.iiJ'fJ~fl~1 1 t)'W .n1~L'W 1 b~'fl'W t1ur.v1flt)'W~"lJ13-jL'Wit1Jt1J1LcPl~~"lf'W::fl11'Ll1~fl'JcP111~1 

r.v ::~'fl'l -ru tl rP1 "lf'fl u L 'W 'Cf'J'W "ll 'fl'l ~Pi 1 L-ifr.J1 ~ 'tl'\1 1'W~ ~Pi 1 b 'fl fl 'tl'11tl 'j~ fl 'flu ~Pi 1'fl 1VI 11~ 1'l 2 rl' 'fl Lb ~ ~ 

l"i1'fl1VI11fl~1'lt)'W~1'W'J'W 1 rl''fl ~1VI-ru tJ b ~1-rtJfl11'fltJ13-j~1'W'J'W 1a.JiJ'fJ~fl~1 80 ~'W 
'II 



8.3 fl'fl'W~ ~"lf'W~fl11U 1~fl ') (;1111"11~~ b ~'Wh b ll'W fl11 L(;l1 ~"lf'W~fl11U1~fl ')(;1111"11 
~ ~ 

~~~'fl-lvl1~(;1Vla-J1tJ bbl.l-:J tVinua-JVl1'1'VltJ1-KtJ-ru'Vl11'U ri'fl'W~~b~1~1 bll'Wfl11'fltl1-:JoW'fl tJ 5 rr'Wvi1fl11 

bb~~~~~'fl-l1'fl LVi1~-r'Ufl11'fl~~~~1fla-JVl1'1'VltJ1-KtJri'fl'W ~-:)~~~13-J11~~1bll'Wfl11 L(;l11~ ~-:JVI1fl 

~"lf'W~fl11'1J 1~fl 'd (;] 111"11 b iJ 1vi 1fl11 ~ (;] Jf-:J1 ~uu L(;l1 L(;l tJ 1a.J1~ -ru fl11'fl'W~~~1 fl a-J'Vl1'1'Vl tJ 1-K tJ 
~ . 
a-JVI1'1'VltJ1-KtJ a:l~'VJTI~~~ LVl'U~~'Vl ~1 b ll'W fl11~'fl~'fl'W1~'U'U1 1Pi1-:J~1~~ (;]Jf-:J 1 'IJ bb'~'d l(;JtJ LVl~'fl bD'W 

~P~'d1a-J ~ (;] bb~~~P~'d1a-J-ru ~ (;l"lf'fl'U 'll'fl-:J ~"lf'W~fl11'1J 1~fl'd (;1111"11 
~ 

8.4 b~'fla-JVI1'1'Vl t1 1-K t1 1~~ ~11ru 1'fl'W~~L Vi ~"lf'W~fl11'1J 1~fl'd (;] 111"11~1 bll'Wfl11~1a-J~ . ~ 

iJ i.l iJ al i.l .J' .d. ~ Q..l 11 al 
b~'W'fl bb~'d t:-J"lf'W~fl11'1J 1~fl 'd (;1111"11~ ~~ 'fl-l u 1~~1'W-l1'W 'll 'fl b 'll 1~ 'W'Vl ~1-lfl u t:-J u 1 ~~1'W-l1'W'll'fl-l 

~ ~ 

VI'W'dtJ-:J1'W~1a-J~a-JVl1'1'VltJ1-KtJ 1~a-J'fl'UVIa-J1tJ L(;JtJ ri'fl'W~~~~1 bll'Wfl11~(;1Jf-:J L(;l1 ~~~'fl-:J 1~-ru ~P~'d1a-J 

~'Wtl 'fl 3-J bb ~ ~'IJ 1~~1'W-l1'W tl 'U ~'IJ 1~~1'W-l1'W'll'fl-:JV1l-J'd tl-l1'WVI~'fl ~ (;] bb ~-ru ~(;]"if 'flU~~ 1'W~'fl 11"111 
~ ~ ~ 

1Pi'-:Jfl~1'd b D'W~ b~tJu ~'fltJ bb~'d b vhJ'W 

8. 5 b l.J1VIoW1~'ll'fl-l ~"lf'W~fl11U 1~fl'd(;l111"11 ~'fl-l bb~Pi-:Jfl1tl ~fl1~ ~~'fl (;] b 'd ~1~'1Jfiu~-:J1'W 
~ • dJ 

bb~~~ (;JU ~1'1J1~~1~'d~ a:l 1'1J ti1t1 a:l~'fl'll'fl-l ~'I.Jfiu~-:J1'W bb~~a:l~'fl'll'fl-:JU~~'Vl ~"lf'W~fl11U1~fl'd(;l111"11 cu cu dJ cu 

t Vi b vt'W'fltl1-:Ji(;J b~'W 

8.6 ~"lf'W~fl11'1J 1~fl'd (;1111"11~ ~~'fl-lr.r (;lvl 111 tJ-l1'W~P~ 'd1a-J ~u VI oW 1'll'fl-l L~P~ 1-lfl11r.r (;] ~-l 
~ 

L Vi nu a-JVI1'1'Vl m-Kt~ b D'W'IJ1~~1'Vl fl-ff'IJ (;11~ • 
8.1 ~"lf'W~fl1 1u 1 ~fl ') (;] 111"11~~ ~ 'fl-:Jvi 1 fl11 ~11')~ 1"1 ')13-J ~'f)-:) fl11 t-if-:J1'W'flu fl 1m 

~ . 
fl1~~1tJ.ffqJ qj1ill n~1tJ'lJ'f)-:)'f) 11"111 1Pi1-l1 fl1tl L 'WVI'W'dtl-:J1'W~-:JVI 3-J {;J'lJ'f)-:Ja-JVl1'1'Vl m-K tJ l(;l tJ ~'fl-lvl1-l1'W 

~'da-Jnu ~'IJ1~~1'W-:J1'W'll'fl-:JVI'W'dt~-:J1'W,r'W1 b~'fl tVi1~~'fl a-J ~~1'1J~1'W'd'W'fl'I.Jfl1rn fl1~~1t~-ffn 1 n 11ru 'lJ ClJ q q 1:1tf Of:d 

1~~1tJ (Access Point) ~13-J bb'U'Uvl'fl{a-J L'W 1 y.j~ Microsoft Excel ~a-JVI1'1'Vlt~1-Km11VI'W(;l IP!-:J~'d'fltl1-:J L'W 

fl11Plt:-J'W'dfl 1"1 ~-:JtlVIa-J1tJ b~'ll'fl11"111bb~~~'f)'lJ'f)-:J'fl11"111~~~'f)-:Jfl1-:J~-:) LVl~fl~'f)-:)~1-:Jtl'U~'f)a..J~ L'W1~'U'U 
~ ~ 

~11~'Wb'Vl l"lb~ 'flfl11r.r(;lfl11 u ~~fl11'U~V111a-JV11'1'Vl tJ 1-Km~tJ-:J LVI 3-l ( CMU MIS) bb~ ~~~~'fl-:Jr.r(;lvi1 

bbt:-J'W~-l"'l(;l~(;]Jf-:J~'IJ fl1rn fl1~~1t~-fftt~ ttJ1ru L VIa-l (Access Point) ~13-J ~P~'d1a-J ~'fl-:Jfl11 Lolf-:J1'W~Pi'-:Jfl~1'd 

~~'fla-Jnu~(;l~(;]Jf-:J'fl'IJ fl1rnfl1~~1tJ -ffn 1n 11rub~a-J'll'fl-:J a-JVI1'1'Vlt~1-Kt~~ a:l'fltlri'fl'Wbb~'d bb~(;l-:J L 'Wb'flfl~11 q q OtjO~ ClJ 

Floor Plan ~ a:l 1 1 tJ ~ ~ b ~ tJ (;] 'lJ 'fl -:J Vi 'fl -:J \Pi 1-:J 1 l 'W ~ 'IJ 'lJ 'fl -:J 1 vJ ~ bb 'U 'U Acrobat pdf VI~ 'fl Microsoft 

Powerpoint bb~~ LU1bbfl1a-J~1~'fl-:Jfl11fl1~~1tJ.ffqJqJ1ill'lJ'fl-:J Access Point ~-:J~1a-J11mb~(;J-:J~PJ'd1a-J 

b~a-J'lJ'fl-l-ffttJtt~1ru~ b~a-J ~-:J bb~~fl11~ (;l'VJ'fl'Wb~m,h'Wt:-J'i!-:Jrh bb ~-:J L'W-Km~l ru~b D'Wbb uu Heat Map 1~ 

~-:J.fil 'IJ1 bbfl1a-J 1Pi'-:Jfl~1'd ~~~'fl-l L Vi~'VltL 'Wfl11 Lolf-:J1'Wbb ri a-JVI1'1'Vlt~1-Kt~ b ~'fl L Vi~1a-J11~'Vl(;l~'fl-:J'IJ-ru bbfl 

1 'lJVI~'fl Lt~flii1t~"'t(;l~(;]Jf-:J'lJ'f)-:J~'I.Jfl1rn fl1~~1t~-fftt~tt~1ru 1~ 
8.8 ~"lf'W~fl11'1J 1~fl 'd (;] 111"11~ ~~'fl-lr.r (;] ~-l~ 'fl a-J ~ fl11 ~11'd~ ~P~'d1a-J ~'fl-l fl11 Lolf-:J 1'W 

~ ~ 

~Ufl1rnfl1~~1tl -fftt~ qj1ill 1~~1tJ~-:JVIa-J (;] b ~'W'fl l Vi bbfla-JVI1'1'Vl m-Kt~ l(;ltJ b~'W'fl'lJ'fl-l l"lill~bb ~'Vltl 1"11~~{ 

rol1'W'd'W 1.000 "'l(;l fl1t~L'W 3 b~'fl'W 'l!u~1flrr'W~-:J'W1a-JL'W-fftt~tt~1 bb~~b~'W'fl~'d'W~bVI~'fl'lJ'fl-lYJfl 



'VIlJ"lU'I'l'I.J t 'I.J~~'l"l b~ U"l fl'lU t 'I.J 3 b~'fl'I.J 11tJ"'l'lflrJ'I.J'tl'I'I.J'l3-j t Wfff)d f)d'l b ~'fl t VJ3-j'VI'l'1Yl U'l~U'Wiiil'l~fk!'l 

tJ~tJ bbfll "ll'VI~'fl b ~3-j'tl (?J~(?J~(?J~'I"ll'fl'I'VIlJ"lU'I'l'I.JI?l'l'l1 \Pl'l3-j ~'1'13-j b 'VI3-j'l:;'tl'3-j"lJ'fl'lfl'l~fl~:;liil'lU-fff)df)d'lfk! t 'I.J 
.J' ..J ~ ::, _. Q/ G)g,/ '-;>i.i ::, "' ::, .J' <J.J 
'V'I'I.JYl bb'tl:;~~tJ"'l (?1\P] (?JIPJ'I'fJU fl~ fk! fl ~:;"'l'lU 'tl'Yll f1 I 'lfk! b 'VI b(?)Yl'l ~'I.J 3, 500 "'7(?1 Yl'I'I.J~"/f').J:;fl'l~tJ~:;fl") (?) 

q q q o:o o:o q cu 

~'l ~'l"'l:;~'f)'l~'fl t Vi1~~tJ ~'tlfl'l~'Wiiil'l~fk!'lliil'lfl3-j'VI'l'1YlU'l~Ufi'fl'W ~'1"'7:;~'13-j'l~tl (?h b 'W'Wfl'l~ t 'Wi'WIPl'fl'I.J 

l?l'fl1tJ1~ 

8 . 9 fl'l~ L ~'fl fl IP11 LL 'VIlJ'IIiil (?) ~ (?) ~'l'flUfl~ru fl~:;"'l'lu-ffn 1 n 1 1ru 1~~'lU Access Point ~"!f'I.J:; q q l;l:v'Otf \,1 

fl 1~tJ ~:;fl 1 (?J~'l ~ 1"'7:; ~'fl-.:~ 'f) 'f) fl Lb u u Lb 'tl:; Lb 'I.J:;t! 1"'7 (?) ~ (?) ~-.:~ t Vi nu 3-j 'VI 1'1 Y1 u 1 ~ u 1(?1 u ~ 1ll-.:~ ~-.:~ ~ 1 13-j • 
L 'VI3-j 1 :;~3-j ~'1 u -.:~13-j fl 1 ~fl ~ :;"'7 1 u -fff!d fJd 1 rut Vi~ ~'f) u ~ ~ 3-j ~ 'W~ fl 1~u 'fl-.:~ n'I.J -fff!d fJd 1m ~u fl"l'W fl 1~ 

Yi'l'l'l'I.J~:;'VI~'l'l Access Point ~'1Un'W (Interference) ~fl'l'V'I~'W~~"l'l3-jb'VI3-j'l:;~3-jL'I.Jfl'l~~(?JtK-.:J fl'l~ 

u'fl-.:~n'Wfl'l~ h~fl~~3-j fl'l~u'fl-.:~n'I.J~")'l3-j b~U'VI'lu'f1'WLn(?J T(?Ju'flu~m\Pl 'VI~'flnun~~3-j"lf'l~ fl'l~u'fl-.:~n'W • • 
tfni'VI'lJ'l4''1Bll3-j~'fl'l"'l"'l:;~~'l'l ~"l'lm~U'VI'lU LVinu'fltJ fl~ru Access Point vY-.:~ll'VI'lflbn(?J L'VIIPlfl'l~ru~ •:;;t • • 

Yi1 LVI Access Point L 'I.J"'l(?J ~'lfl~'l"l L~U'VI'lU ~m D'W~'1'l3-j ~tJ tl (?J"lf'fltJ"ll'fl'l~"lf'I.J:;fl'l~tJ~:;fl"l(?J~'l ~'l . " 
L'Wfl'l~"'l:;~'lL'W'Wfl'l~LLfi1 "ll ~-.:~~")3-j'fltlL'I.J~'l~'l~ L~'I.J'fl LL'tl:;fl'l~~utJ~:;n'I.J'fltJfl~ru1Vi~~'flu ~'tl3-j 1tJ~-.:~ " . . 
m'l3-j b ~U'VI'lU~ b fi (?J"'l'lfl ~'l b 'VI\Pl ~'I fl 'i'i'l"l~ 'l'l $h.J~lrJ U • 

8.10 ~"!f'W:;fl 1~tJ ~ :;fl '1 (?) ~'l ~ '1"'7:;~ 'fl'l 1h~'1"'7"'7 (?) ~ (?) ~'~'fl tJ fl ~ru fl ~:;"'l1u -ffn1 n1 1m cu q q o:oo:o 

b~~'fl~'lU n~'lU (Access Point) Yil~~tJfl'l~'fl'I.J~~Iiil'lfl3-j'VI'l'1YlU'l~Ubb~'1 LWh'W"l'I.J 3, 500 "'7(?1 ~'ILD'W • • 
"'7(?1 ~'WYl'l'l"ll 'fl'l fl'l~ ~ (?) ~-.:~ 'tl''lU -ffn 1 n1 1 ru 1 tJ tT-.:~ "'7 (?)tJ 'tl'lUYl'l'l~ L D'W'fltJ fl~ru L~~'fl~ 1u (Switch) "ll'fl'l q o:vo:v q q 

'VIlJ"lU'I'l'W'VI~'fl"ll'fl-.:J3-j 'VI'l'1Yl u 1~u L(?J Uliil :;~'fl 'l~ (?)Yi'l~imfl'fl4 L~~'fl-.:J'VI3-j'ltJ ~ (?Jl~tJ'W~'W~ L 'V'I (?J'l'I.J'VI~'fl 

~11-.:J"ll'fl'l'fl'l ~'l~ ~'I a:l ~:;u:; ~") '13-j ~'lliil'lfl~ 'I.JVl'fl'lla.h n'W fl~'l 3 b3-j IPl ~ b ~'f) bb ~(?)'! ~Pl'l bb 'VIlJ'I~Iiil :;~ (?) tk-.:~ 
" 

1:JUfl~rufl~:;"'l'lU-fff)d f)d'lillb~~'fl~'lU n~'lU (Access Point) L(?JU ~")'13-j b~'I.J"lf'fltJ"ll'fl'l ~tJ~:;~'l'I.J'I'l'I.J"ll'fl'l 

'VIlJ"lU'I'l'W LL'tl:;'VI'lfl"'l(?J~(?J~'I Access Point L(?J~a:l~:;u:;~"l'l3-j~-.:JLn'Wfl~'l 3 b3-j\PJ~~'WltJ ~"!f'I.J:;fl'l~ . " " 
tJ ~ :;fl 1 (?) ~'l ~ 1"'7 :;~'f)-.:~ bb ~-.:~ L Vi 3-j 'VI 111 Y1 u 1 ~ u Y1 ~ 1 u bb 'tl :;"'7:; ~'fl-.:~ ~'f) L Vi1~ ~u ~ 'tl fl 1 ~-w liil'l~ru 1"'7 1 fl 

3-j'VI'l'lYlm~mi'fl'W ~-.:~"'7:;~'13-j'l~tt~'lL'W'Wfl'l~ L'Wi'WIPl'fl'WI?l'fl 1tJ1~ 
"" i.l 0 tJ ~ :::, 

8.11 ~"/f').J:;fl 'l ~tJ ~:; fl ") (?) ~ 'l ~ '1"'7 :;\P] 'fl'l ~'l ~") "'7 bb 'tl :;'f) 'f) fl bb tJ tJ bb 'I.J ") b ~'I.JYl 'l'l fl 'l~ IPl (?1\P] 'I 
'II 

~'lU -ffn1 n1 'lfk! UTP liil'l fl iii7 (?) ~'WYl'l'll tJ tJ'IIiil (?JU 'tl 'lUYl 1'1 IPl 13-j ~'113-j b ~'W"lf'fltJ"ll'fl'l ~tJ ~ :;~'l'W'I'l'W"ll'fl'l Ot~Otf q q qJ 

I ~ I .J' <j) .J' .d V 

'VI'I.J") U 'I 'l'I.J "D 'l'fl ~ tJ 'I.J 'V'I 'I.J,l'l'I.J "lJ 'fl 'I~") '13-j b'VI3-j 'l :;~3-j b 'I.J ~ .fl 'l'V'I 'V'I 'I.J Yl bb 'tl :;\j fl\Pl 'fl'I\Pl '13-j 3-j 'l\Pl ~ ,l'l'I.J ~'lfl 'tl 

EIA!TIA L(?J u ~"/f').J:;fl 'l ~tJ ~:; fl ") (?) ~'l ~ '1"'7:; ~'f) 'I~(?) yj 'l bb~'I.J ~'I bb tJ tJ bb tJ 'tl'I.J bb 'I.J") b~'I.JYl 'l'l fl 'l~ ~ (?) tk-.:~ 
'II 

~'lU-fff)df)d'lfk! UTP ~'lfl~'l") \Pl'l3-jbbtJtJ'V'J'fl43-j~3-j'VI'l'1YlU'l~Ufl'l'VI'I.J(?J L'Wfl'l~~'I.J")fl ~ ~-.:Jiiil:;~'f)-.:J~:;'4 

~'f)~ 'tl 1?1'1'11 L'I.Jbb tJ tJ yJ 'fl43-j LVI ~~tJ tl"l'I.J bb'tl :;u'I.JYi fl ~ 'ltJ ~~U'lU ~'l'fltitJ'lU ~ fl'r:l ru :;fl'l~~ (?) tk-.:~ 

~'l u -fff)d fJd 1 ru IPl 'tl 'fl (?) LL 'W '1 L ~'W Yl 1-.:1 'VI~'fl 'VI3-j 1m 'VI (9J~ 'fl~ -.:~~ :;r)-.:~~'W L(?J\Pl '13-j~L~Yi 1 fl '1~~'1~'1"'7 'VI~'fl 

~'flfl'l'VI'I.J(?J b ~3-j b~3-j~ ~tJ~:;~'l'I.J'I 'l'I.J"ll'fl'I'VIlJ"l U'l'l'I.J L~k-.:~fi'l-E'tJ l VJ-6(?1 b liil'I.J 
'II 



LJt!'1.~c-~ ~~~LU t$L ~ L~~ uU:!~ fb~LU:!!'1.Jl.~ UL111.Uc-~ fUL fu fu~ filL~~~ t-:1 ~ f1,Y !'1.,Yu fil ~1 LJt~LU 
" " " 

fi1Liill1.c-@~~1~lfi1LIJ~~t':I~NW.!'1.[J1!'1.Lr~~Liit$N1~:!~ (filt$1u~) gvr~ U~f1:!~11 (~u~) gvr~ ~~11u~ 0 M 

fil~1 fil@!:c-L[1@!'1.[:,b1 1aqo1 JaqwnN :!~11 fil@~c-@~U@~111.ULUL!:II1.1i@~M (filt$1u~) gvr~ U~fb @~111. 

1aqo1 JaqwnN a1qo) ::~11 c-Lfil~ul\u~fbli@~M (~u~) gvr~ ~M1ull1.filu~f1@U:!~fbmLfufu~fiiL~c-g,u. ~ ~ l'ti lfi l"b p ~ " ,... 

c-LtA.fiiL~f1::~11 c-Lu!'1.~!'1.L~ t$fil~1 dln mLfufu~fiiL~filu~ f1@U:!~f1::~!'1.~1 uufiiL~ g L ·g 

c-S;~~!'1.~MLIJ~IiL~~1!'1.~c-L[1@!'1.[J1 @~111.c-~~~@~111.!'1.Jii~1 ~l filL~ 

"' uLfilliLu~~l ~!'1.111.L~:!~~L@!'1.Lc-filuf1.111.c-@17.!'1.Lc-!'1.L~:!~f1f1Uc-~ ~~li1 L L~Ufil@!:!il uLfilliLu~ fiiL~fiiL~fb 
" " 

u ~~l (~ u~) gvr~ ~ ~11 u~ f1f111!'1.!J1 @~111. w t$1 u~) gvr~ uLuL !:111.r1mmp.1 ~w~ u ~~ li1 ~!'1.9a1 

og L~Ufil@!:!iluLfilliLu~ (filt$1u~) gvr~ fil@~c-g,~uf1mmp.1~W~u lU!Od ssa:))'v ~~ufb@ 

L~1c-~ ~lc-LIA.!'1.~!'1.L~mLfufu~fiiL~fiiL~fbU~~LULiA:!~11 (~u~) gvr~ ~~11u~f1f111!'1.!J1fULfufu~fiiL~ 
' 

u~L~1fil~1 ~~li1 L L~Ufil@!:!iluLfilliLu~ LPl!MS ~~Ufb@L~1c-~ ~lc-LIA.fiiL~f1!'1.L~mLfufu~fiiL~ 

fiiL~fbU~~LULiAL~L~~uU:!~fb~LU:!N,)l.~~l dln fULfufu~fiiL~c-~~~~LU tn? 

c-@ll.ufiiU11A.!'1.Lr~~Lii@~ll1.fiiL~ " J;:;il' J;7 P" 
' ' 

t$:! ~11 !'1.,Yufil~1 LJt ~L U filL li 111.c-@~~1 ~l fiiLIJ ¥om ,Y~~ t-:1!'1.!J1 c-~ fiiL~u!'1.11 ~ @~~~L~ L@U@!'1.fiiLIJ 

~!J.ll.f1f111 dln fULfufu~fiiL~J{olfil~1c-~~~~LULiAoc-@~:!~ ~1 @!A!'1.lfiiLtJc-~~~~~LiiL~!il fil~1 ~Ul~ 

c-LIA.:!fil:!~!'1. lf11 ~L~L@U@!'1.fiiLIJU@@fUL fufu~fiiL~!'1.~1 c-g,~;:~!'1.!J1 L~liLu~ t$W~U £ L ·g 

c-L~II1.:!~fiiL~@~ li@~1 ~LUt$!il:!~11 U Uu!'1.t':l ~LIJ!'1.l ~!'1.111.L~@~IiL~~,Q>Ii~ m~ t$~!i111.l fULfu fu~fiiL~ 
' ' 

!'1.Q-1 c-g,~;:~ dln fUL fu fu~fiiL~_?c-t ~ ~ L!'1.@!'1.l~LJl.li~~!1 fii,Y@~I/1,~ 111.1 ~,Q>@fil ~1 ~ !J1!'1._g,fiiLII1.fil~1 
• liLu~!'1._yc-g,J:b;:~ 11 L FI.U~c-~L[I.~LU!'1.l ~~LiiL~ liLu~ c-~ c-u.L ~ ~L~ L@c-@ll.liLc-filu~ liLu ~ c-~c-tl-L~ 

fil@~f1fil~1 f1fil ~1:!~!'1.!J 1 ~l fiiL~!'1.~1 c-@~:!~fil~1 c-@~ufil~1 ~!'1.Lr~~L li@~ll1.fiiL~~ ~t-:1 ~ c-@17.~!'1.111.L~@~ 

!'1.Q-1c-~ fiiL~c-Lu~LU:!~11fiiL~!'1.~1~LUU~111.1iL~ (ADM aJ!M) fiiL~fil@~c-L~@~II1.@!A!'1.lc-~~~c-@~:!~11 

~~h@~LU f1~~1~!'1.~fb 11111111 liL~ c-~ ~ ~ c-g,~;:~ dln fUL fu fu~ fiiL~c-~ ~ ~ ~LU 0 L ·g 
' " " 

"' L~L~~uU:!~fb~LU:!!'1.Jl.f1c-@fl.f1@Jl.~t111}1iLu~!'1.Q-1@~fil~1 !i111.lc-~~~~LU!'1.!J.1L~:!~11!'1.@~@f 

"' ~ "' L~L~~uU:!~fb~LU:!!'1.Jl.f1~l ;:~~~IA~t$fii~LfiiiA~LII1.1i ~UL~!'1.L~~~LiiliL~N!-~U~!il @~111. !'1.Lc-J{ol ~LU 

• • MLIJ~IiL~Ii~:!Liill1.1!ilc-~~~@~111. ~l~lf!'1.@~1~!'1.~f111r1f111UL~f1l~t1c-~~~~LUt$ULII1.L\t:!~11 ~l£!'1.@ 
" ' " 

"' ~LUf1~~1!'1.@!Jc-~~~~LU!'1.!J. 1 L~L~ 1 L~ L~~uU:!~fb~LU:!!'1.Jl.f1 ULII1.c-~ filu~l!IIA 1!'1.~~L~~~1!'1. 1 ~ IA1~LUS;f1 

"' "' U_ttq~,c-@fl.!'1.Lc-!'1.L~:!~fbf1:!~11!'1.Lc-filuf1.111.c-@fl.!'1.Lc-!'1.L~:!~fbf1 f1,Y~l!'1.~ f1 11 f1f1 11 L!'1.1 L~LiA~~c-~li@~M 
" 

"' "' l!IIA m~~L~ ~~1!'1. 1 ~ lA 1 ~LUS;f1U _ttL~ c-@fl.!'1.L c-!'1.L~:! ~fbf1:! ~11 !'1.Lc-fil uf1.111.c-@17.!'1.Lc-!'1.L~:!~fbf1 UL~c-~ ~ ~ 
" • ~LU!'1.!J. 1 L~ L~ 1 ~LU !'1.@!J ~lf!'1.@L m~L~ Mo~L U f1~~1c-g,~;:~uL~ U c-~!'1.~ f1 11 f1f1 11 c-~!'1.t':l11_?c-t 



VIW13 ~lJL~Y1.L~~~Lti 

:!~11 JaL~~~I':l ~1:'@17.~1'1.111,L~ @~tiL~ f11 1'1.[:}1 ~@!:'~ ~~LlJ:!~11 JaL~I:'LL~L lJ (Jfa~1 (ADM aJ!M) JaL~ 

la@~I:'L~@~Ii1, G,!Jif1.ll:'~ ~ ~~LlJLiA.!:'@\!)~L~ L@L~Yill:-~11 L!iL!f 11 lal JaL~I:'~ ~~~LlJ Lz·g ~ ~ 

b b b 

1'1.\!)1'1.[:}1 tiL!JiLJb:!~11 L~L_tt. laLM Y1.Jl.1 ~LJl,ti~~~Ja,V@~Ii1, ~111,1 ~,_cmra~1 ~k!11'1._g,JaL111,Ja~1tiLL~ 

b ~ 

Y1.,Y!:-G,J:L~LlJ::~11 LfOI.lJ~I:'~L0-~LlJY1.l U~LtiL~ tiLL~ 1:-k!I:-UL~ !:'@\!) tiLI:'JaL~~ fa@~f1Ja~1 f1!a!J1:!~Y1.[J1 ~l 

JaL~\'1.~1 1:-@\!):!~11 JaL~~~I':l ~1:'@17.~1'1.111,L~@~tiL~ f11 1'1.[:}1 !:-@\!) (6U!puag) @!:'~ ~~LlJ:!~11 (6U!JPUDH) 
~ 

laL~I:'LL~LlJ laL~\'1.~1 ~LlJlJ~Ii1,tiL~I:'@\!)lJUI:'@\!)1:'~11 L!iL!f11 lal JaL~I:'~ ~ ~~LlJ oz·g 
" 

1:-~11 L!iL!f11 lal JaL~~~I':l ~ 1:'@17.1'1.L~~~LtitiL~ f11 1'1.[:} 1 ~ l ti~1 ti~ 1 I:'~~~~LlJY1.U1L~~ I ~ 

~ 

Y1.[J1 1:-@\!)L~ L~~ LlJ:!~ fb~L lJ:!\'1.9.~ L!f ,, lal ~ G, ~, JaL~I:'LL~L lJ Yil:: Ia:!~ Y1.k!, L~1 I:'@ 17.1:-L ~:: Ja:!~@~li1, 

L_tt.~<IJ L~1tJ~1 L}} ~li1,ll:'la~1 Ja~LiaiA~Lii1,tif1.l JaLLfL_tt.tA 1 L~1 f1,h!I:'~11L!iL!f11 J"al JaL~I:'LL~LlJW~lJ ~L~L@ 

lJ@Y1.J"aLLff1.~, ~u,Q.~ o., ~, raL~~l ~L~ L@lJ @f1.raLuc-~,, L !iL!.! ,, ral raL~ ~:-~ ~ ~~LlJ 6L ·g 
" 

~ 

~LlJ:!\'1.9.~ 1:'@17.f1@Jl.~ ~ f1~tiLL ~1'1.[:} 1 @k!J"a ~1 ~ li1,ll:'}f ~ ~~LlJ Y1.U 1 L~:!~111'1.@ll@jL ~ L~~LlJ:!~fb~LlJ 

n. b f9 ,. 
:!1'1.9.~ ~ l :!/!,~~lA~ (Jia~Lia IA~Lii1,ti ~_tef1.@~LlJ f1~~1 :!f!,~f1.@!JI:-}f ~~ @~111, ~lJL~Y1.L~~~LtitiL~ 1:-@\!)lJU 

b 

~p~111'1.LI:'~l ~LlJMLLf~ tiL~ ti~:!Ltili1, 1 ~11:-~~ ~@~111,~_tef1.@~lJL/!,f11 ~ ~ !:'~~ ~~LlJL~ f1Mia~LiaiA~Lii1,ti 
" I ~ 

lJLii1,1:'~ VIW13 ~lJL~Y1.L~~~Lti tiL~I:'@\!)lJll:!~111'1.LI:'~l ~LlJ MLLf~f1,1! ti~::Ltili1,1 I:'L~@~11:'~~~ 
I " 

b 

1:-@\!):!/!,1:-Jf~ ~~LlJ!a ~11:-Jf ~ ~~LlJY1.U1 L~Y1.G,!J~_tef1.@~111, ll:-la~1 Ja~L!a IA~Lii1,tif1,Y~ l ~ Ja~1 :!~1:-L~@I:-~11 L!i 

L!f11 lal laL~I:-~~~~LlJL\'1. 11 1:'~~11~L~lJ @1@1'1.~1 1:-@\!):!/!,L~ L~~ LlJ:!~fb~LlJ::\'1.9.~ g L ·g 
" 

17. lJL.Y1.1':l~Llf 

Yill:-~11 L!iL.!f 11 lal JaL~I:'L IA\'1.~1 L\'1. 11 tiL~ ~ ti 111,1:-#'JaL~ ~ L M~L lJ Y1.U 1 L ~~L lJ:! ~ 11 ~ L fu f1,G,G,17.~LlJY1.l 

1'1.~~k!1~ l.~l laL~~l L~l:'k!f11 tiL~!:'~ L~L~~LlJ:!~f1~LlJ:!Y1.Jl.~I:-@17.~L!J.i11,Y1.[J1@k! Y1.\!)I:'L~Y1.LI:'IaLftli1,lJL/!, II I I I 

~ L. t'L~Y1.LI:'IaL.ftli1,1:-k! tit.~ 1Af11'1.Jl.I:'L.~ 111,1:-L IAti~lJ 1:-t. ~ 111,1:-L IAti~lJ ~ L Lf(J Lff1.L~ L ,tt. tA 1 ~L lJ 1:-L.~ 111,~~1'1. 

L _tt. tA 1 ~L lJ !:'@ 17. laL~ ~ L M~L lJ 17.1 1'1. @~1 tiL~ f11 1'1. [J1:! ~ 11 f1~ ti@ Ia ~L lJ f1~ ~1~ Y1.L~ ~ ~ L ti tiL~!:'~ 11 L!i 
I I 

L!f11 lal ~0.1 ~mL~I:'~~ ~:!~11 f1f111lJ@@~LlJY1.U1 L~I:'@\!)L~ L~~LlJ:!~fb~LlJ:!\'1.9.~ LL ·g 
" 

f11G,~~1 ~U!Od 

ssa))\f _ttl~lJf1@1:-Jf~~~LlJf1~111,L~ti@~Mti Ja~~1 @~ 1 tiLI:'JaL.~!a@~f1Ja~1 ~ l mLfufu~raL~~~f1V1 ~~:!~11 

rtiLfu fu~JaL~I:-@17.1:-LIA!aL~ f11:-fti11, 11 L ~;: ~ 11 t'LIAY1.\!)1:-fti11, 11 L~Y1.l 1'1.~1 lJ U (laqDl) lJ @r11:-fWLJ:LLiA.~~~LlJ 

(JI:-@\!):!/!,Ia~ll:'}f~~~LlJY1.li:'@~L.Ja~1~~lY1.~JaL~@~Ii1, LJt.tA1 JaL~ a1q0) Lj)~Dd Jaq!:J rtiLfufu~JaL~ 

a1q0) Lj)~Dd dln rtiLfufu~JaL~tila~~1~~~Y1.[J11:-@\!):!/!,L~Lf.~L.lJ;:~f1~LlJ;:Y1.,Q.~ gn~ 

f11 @~L~L~~LlJ:!~fb~LlJ::\'1.9.~ 1:-@17.~~ tiLL~Y1.[J1 @~la~l Lfufu~ 



8.22 ~1u LmL n'd'W'lu ~~'Vlm~'W~'fl~~u'm (Label) ~::u!ltl'l~-6(91 L"'l'W-#~~'fl~~'l'WL~mnu • • 
"lfll(9)"1J'fl~~'ltl LL~::~fl'l'W~ L~~ ~'W - ~fl'l'W~U~'ltl'Vl'l~"'J'fl~~'ltl \Pl'l~~tJ LL 'U'U"'J'fl~~'VI'l~'Vlm~urh'VI'W(9) 

'II 

~~"'l::~'fl~vl'l"'l'ln1'~(9)~ n'WJ'l 'Vl'W'Vl'l'W Ya.i~'flm~'fl'W 'VI~m~u'VI 1u~1u 1(91 u~ (91 ~(9)nu ~1u LmLrh • 
'W'lLL~~'fltl'l~LLtJ'W'VI'W'lLL~::~(9)~~YJfl1 ~::u::vh~Ya.hn'W 200 L~IPl~ 

8.23 ~1u LmL n'd'W'l Lb~~VJm~'W~'fl~~ ~'lu~h!bbt~u ~hb~"'J'l'd ~~"'J::~'fl~vl'l'~'ln1'~~~ 

n'WJ'l 'Vl'W'Vl 'l'W 1a.J ~'flm~'fl'W 'VI~'fl L~u'VI 1 u'VI ~ (9)~'lu ~ \,!~ (91 ~ (91 nu ~1u LmL n'd'W'l bb ~~!ltl 1~ bb 'il'W'VI'W 1 • 
YJ flj ~:;u ::vh~ Ya.h n'W 200 L~ IPl~ 

8 .24 fl'l~~(9)~~~'ltl LmL n'd'W'l LL~~"'l::~'fl~~ fl'l~"'J (9)~'ltl (Loop) rl'd'l~tl'l'd 1a.iiJ!ltJfl~'l 

20 L~\Pl~ L'W'Vlfl"1 '1::u::vi1~ 1a.J Ln'W 4oo L~\Pl~ Lb~:: L'W"'J(9)~"'J::~'fl~~n'l~~(9)~~Y-l'l(9)~'lu~'l~t~'W'W 
• J • 

8.25 ~'lmr~Lu~LmLrh'W'lLL~~"'l::~'fl~vl'lfl'l~~(9)~~ Fiber patch panel L'W~~tJn~ru 

~'l\Pl~~'l'W 19 U'd LL~:;"'J::~'fl~r.r(9)vl'l Label ~(9)'U'W Fiber patch panel LL~(9)~'VI~'lt.Jb~"lJ"lJ'fl~~'ltl Lt.Jbbtl'd 

'W1 LL ~~ LL(P) ~:; L ~'W l(9) u L VIL-if~fj Terminate ~'ltl LmL fi 'd'W 'l LL ~~ ~ 'd u SC Connector LL ~:; L-if~flfl'l~ 

Terminate LL'U'U Fusion Splice LL~::tJ~'ltl'Vl'l~"lJ'fl~~'ltJ LmLn'd'W'l LL~~~~(9)~~"'J:;~!l~ L'VI~'fl rl'd'l~tl'l'd 

"'J'fl~~'ltl LmLn'd'W'lLL~~ (Loop) 111a.liJ!ltJfl~'l~'l'W~:: 20 L~\Pl~ 

8.26 fl'l~~(9)~~~tJn~ru Light Guide Interconnection "lfll(9) Rack Mount l(9)tJ"'l::~'fl~ 

~'l~'l~fltJ-ru b~'fl'WL~'l'fl'fl flL~ L ~ 'fl rl'd'l~ ~:;(91 'd fll 'W fl'l~ L ~ 'l~~ ~ 'd~'ltl LULL tl'd'W 'l LL~~ Y-l ~'fl ~-#~~ 

~tJn~ru1'Wfl'l~r.r(9)~:;djuu~'ltJ~vl'lfl'l~ Splice (Splice Organizers) 

8.27 ~1u~!l~'l~ LmLn'd'W'l LL~~~~(9)~~"'J::~'fl~ 1a.J~n'l~(P)!) L~'fl~ L(9) 1 (P)~'fl(9) L~'W'Vl'l~ 

Lli'WLL{P)fl'l~ Terminate ~'l'WU~'lm~ 'fl L ~'l Fiber patch panel 'VI~'fl~(9) L(9)~1~-ru!l~ ty'l\Pl LVI L~'fl~{P)'fl 

bb~'d 

8 .28 ~'ltJ-fffljflj'lill UTP Patch Cable LL~::~'lu-fftyflj'lill Fiber Patch Cable "'l::~'fl~ 

L iJh!~'lu ~'l L ~~~tJ~ ~ r~rufl'lY-l t:-J~ \Pl"'l'lfl h~~'l'WYil~fl'l~-ru ~'fl~~'l\Pl~lii'l'W~'lfl ~ 
'II • ciS 

8.29 vi'fl~'fltJ~'lu-fftyty'lru ~'fl{P)'fl ~'fl~'fl ~'l~Lnu~'lu LL~:;~tJn~ruL'W~~ (Accessories) 

(;)'1~"1 LiJ'W1'~(9)~vl'l~'lfl PVC rlillfl'lY-l~~ 'VI~'fl~fl~'l l(9)t1 1~-ru~!l~~'l\Pl~lii'l'Wfl'l~t:-.J~\Pl'fl\Pl~'l'VIfl~~~ 
J q q qJ 69 q 

(~'flfl.) 'VI~'fl~'l\Pl~~'l'W~::~'U~'lfl~ ~~~I"Jillfl'lY-lLYitJ'Ubvl'l"lJ'fl~ SCG 'VI~'fl HACO 'VI~'fl Panasonic 'VI~'fl 
~fl~'l -#~d fl 'l~~ (9)vl'fl~'fl tJ ~'ltl .ffty tlJ 'l ru "'J:;~!)~ ~ (91 l VI ath!r~~ nu 'fl 'l rl 'l~ bb ~:; Lli'W~::u ::vi 'l~~::'VI ~'l~ 

~'d~(9)La.lLfi'W 1 L~IPl~ 

8.30 ~"lf'W::fl'l~tJ ~::fl'd (91 ~'l rl'l ~'fl~-ru tl (9)"lf'fl'U {P)'fl rl'd'l~ L~tl'VI'ltl~ b n (9)~'W 'fJ'WL ri'fl~"'l'lfl 
'II 

n1~~(9)~~~1u .ffty flJ'lru'VI~'fl r~'d'l~ b~tl'VI'lu t(9)~ Ln (91~\,l"'l'lflfl'l~ufiu~~'l'W"'J'fl~Yi ~~'l'W"'J'fl~ ~"lf'W::n1~ 

u ~::n ') (91~'1 r~ 1 t(9) u ~"lf'W::n 1~u ~::n ') (91~'1 r~ 'l"'l::~'fl~ (P) 1 b ll'W n 1~-rl'fl ~ bb Bff~ bb nY "lJ t Vl'fl tJt 'W ~fl'lY-l b~ ~ 
'II 'II 

l(9)tJ b ~') bL~::~'Wtl'fl~"lf(9) L-if~'lb~tl'VI'ltl~ bfl(9)~\,l LVInu~'VI'l~'Vltl'l~tl 



8.31 b~ 'fl ~"6'1-.l:::n 'l~t.J ~:::n 'J ~ ~'l r~ 'l1~vi 'l fl'l~~ ~ ~'l'tl''ltJ tffqJ t!J 1 ru UTP 'VI~'fl b'lh 
4:::1to(L.I~ cp.J'.d~.d..::t 'J,J '11 '1J '1J 0 ~ 

U!JU \?l'l'l'W ~ '1-.l~'W'Vl b U'W'Vl b ~tltJ ~'fltl bb'i'I'J ~"6'1-.l:::fl 'l~t.J~ :::fl'J ~~'l rl'l~ :::l?l'fl'I'Vl'l (P)'J 'l~ 'tl':::'fl'l ~ bb'i'l::: b flU rl'J'l~ 

b~tltJ ~'f) tJ "ll'fl'l'tl'fl'l~ vf'W~t Vl'fl tJt 'W'6'ffl'l~ 'tl'~ u~rntK'I b~ ~ t~tJ b ~'J ~'I'VI'lfl ~"6'1-.l:::fl'l~t.J~:::fl'J ~~'l rl'l1a.l 
'IJ 'IJ 'IJ 

~'l b il'Wn'l~tK'~n ~'l'J ~'VI'l'l'Vl tJ 1i tJ ~ ~'Vlt~ :::~1 b il'W n1~ b'fl'I'VI~'fl~::: t Viu (PI r~'i'I~'W t~ ~'l b il'Wn'l~ t Vim~ • 
t~tJ ~"6'1-.l:::fl'l~t.J ~:::fl'J ~~'l (P)'l~'Wtl'fl ~"'f~ t-6~Ph t-6~'ltl t '1-.lfl 'l~ ~'l b il'W fl'l~tK'I fl~'l'J 

'IJ 

8 .32 ~"6'1-.l:::fl 'l~t.J~ :::n 'J ~~'l r1 'l~ :::~ 'fl'lvi 'l fl 'l~~'l~'J~ 1~h'Wt.J 'i'l'l tl"ll'fl'l 'tl''ltl tffqJ qj 'lill UTP 

~'l'flt.l n~rnbr~~'fl~ 'ltJ (Switch) fi1~ r~'J'l~ ~'l b U'W~'fl'lt.J'!'ut.J~'~'tl'fl'l'W~ t.J '!'u"lltJ'ltJ'VI~'fl b ~ ~ ~'flt.Jn~rn 
q q ~ q 

t.J'!'ut.J~'I~:::uu 1Y-Jvh t.J'!'ut.J~'I~:::uuu!l'ln'W 1 'V'Jn~:::"'f'lfl b~m~~ b~1-!'u 1Y-Jvh bU'W~'W b~'fl~!l'l'!'um~ • • 
~~~'l!lt.ln~rn~Pi'l'lj ru ~~J'W ~"6'1-.l:::fl'l~t.J~:::n'J~~'l r!'l~:::~'fl'l~'l b il'Wfl'l~t.J-!'ut.J~-.1 bbn1 "ll t Vi b~tJtJ~'fltJ 

q q '\.1 q 

t~ tJi'W'fl tJ n u r~ 'J 1 ~ ~ 1 b t1 '1-.l bb 'i'l :::'tl' fl 1~ n 1 ~ t-6'~ 1 '1-.l~~'~ b ~'f) t Vi~ :::u u 'tl''l ~ 1 ~ fl t-6'~ 'l'W 1~ 'f) tJ 'l'l ~ 
'IJ 

t.J~:::~'Vljjfl'l~ b U'W~'l ~n 1 ~'ltl~!l b U'Wr!'J'l~'!'u ~~"'f'fltJ"ll'fl'l ~"6'1-.l:::fl'l~t.J~:::n'J ~~'l(P)'l t '1-.lfl'l~r.r~'VI'lrJ'tl'~ 
·~ 'IJ • 

!Jt.J n~rn tK'~ n ~'l'J~'I~'J ~ 'fl tJt '1-.l~'l (PI 1~ b 'tl''W'fl wi'l :::n 1~-!'u t.J ~:::n'W'flt.J n ~rut Vir~ ~'f) u r~ 'i'l ~ 1 t.J ~" r~'J'l~ 
q \1 q q 

b~tJ'VI'ltJ~bfi~~'ln~:::uu 1Y-Jvh~btJ 

8.33 n~rn~~'flt.Jn~ru1~~fl'l~b~'fl~ LtJ'I'tl''ltJtffn 1n 11ru 1t.JtT'!!lt.ln~rn Access Point "ll'fl'l '\J q ot;t ott q 

~'VI'l'l'Vl t1 1i mf.., tr~~'ln'l~ b~ 3-1 ~ ~!ltl ri'fl'W'VIil 1 bb 'i'l::: tr~~" n1~ 1 'VI a.Jd ~"6'1-.l:::n'l~t.J ~:::n'J ~~'l r~'l~:::~'fl" 
'IJ 'IJ 

t.J'!'Ubbfl1"ll'tl''ltJtffqJqJ'lill UTP tK-.lfl~'l'J LVl'fl~l'W~t.lbbtJtJ"ll'fl'l Patch Panel U'i'l:::r.r~b~tJ'I'tl''ltJLVlbU'W 

~::: dj tJ w~ tJ u ~'fl tJ 'tl''J tJ 'l'l ~ ~ ~'fl ~ ~._,r.r ~vi 'l 'ih tKu 'VI~ 'l m 'i'l "ll Label L Vi tJ fl ~ 'fl'l bb 'i'l :::'VI 'l n ~ ~ 'l'W'J'W 

'tl''ltl tffqJ qj 'lill ~'J ~ n '1-.!3-l 'l m fi '1-.l fl ~'l 4 b ~'1-.l'Vl 'l'li'W 1 t.J ~"6'1-.l:::fl 'l~t.J ~ :::n 'J ~ ~'l rl 'l~::: ~ 'fl-.loW'l'~t.J fl~ ill 
~'ltJ 1 'V'Jvh~'l'W'tl''lmb 'i'I'Wbb uu"'f~ Mid Span ~1~r.r~ b\?l~tJ ~ 1~1t.J btl ~tJ'W'Vl ~ bb 'Vl'W bb'i'I:::.W'l~--l'flt.ln~lli • • 
~'ltl 1Y-Jvh~'l'W'tl''lmb'i'I'WbbtJtJ Power Injector J'W~'W LVlbbfl~'VI'lfl'Vltl'litJIPi'fl1t.J 

8.34 n~rn~r~'J'la.J~'lbU'W~:::~'fl--l~~~'~~'flt.Jn~rn (Rack Cabinet) ~"6'1-.l:::fl'l~t.J~:::n'J~ 
'IJ • 'IJ 

~'l r~ 1~ :::~'fl._, b~'W vf 'W ~ ~ 'l'W'VI iJ 'll Vi 'tl''l ~ 1~ t1 btl~ t.J ~:::f!J1~ b ~ 'fl b ~ 11 t.J u ?11 "ll ~t.J n~rn ~ :::uu br~ ~'fl~ 'ltJ 

L '1-.lfl'ltJ'VI i-.1 bb 'i'l:::~'flt.J n~rn (Rack Cabinet) ~:::~'fl-.1~ n 1~ IPi'fl'tl''l tJ n ~'l'J ~ bb'i'l :::'i'l-.1 fl~'l'J ~1 Vi b~tJtJ~'fltJ 
'IJ • 

L~tJfl'l~'i'l-.lfl~'l'J ~~:::~'fl'l bbtJfliPi'l'I'VI'lflfltJ~:::uun~'l'J ~"ll'fl-.1-.l'l'W 1 'V'Jvh bb'i'l:::~'flt.J n~rn (Rack Cabinet) 
'IJ • 

~:::~'fl'~~~ ~'i'l~~:::u'ltJ'fl'lfl'l~"T~'J t1 b U'W'fl tl'l'lil'fl t1 

8.35 n~rn~'flt.Jn~rn (Rack Cabinet) ~~:::vi'ln'l~~~~'~ ru Vi'fl'l~'l~'lb"lf'Wbl?l'fl4 r~ru::: 
'IJ • 

bb~YitJI"l'l'tl'l?l{ ~"'f'W:::fl'l~t.J~:::fl'J~~'l(P)'l~:::~'fl'lvi'lfl'l~~~~'lfl'ltJ 1'W"'f~ Rack In Row b~~ L~tJ~:::~'fl-.1 
'IJ • 

vi'lfl'l~"lltJ'ltJ"ll'W'l~"ll'fl-.1"6~ Rack In Row b~a.JJ'W LVI bU'W 1t.JI?l'l3-l~'ll?l~~'l'Wb~~~L-6-.l'l'W!ltl bb'i'l:::~~~-.1 
• ~ 'IJ 

Patch panel bb'i'l::: UTP CAT6A b~m~'fl~IPi'flnu MDA b~~Lwzt~ Rack In Row bb'i'l:::~~~'l'tl''lt11'V'Jvh 
rhi--l~'lfl Load Panel "ll'fl'l~:::uu 1 'V'Jvh~'l~'fl'l ~'ltl'l'VI'W~ LVJ~~~-.l'tl''ltl 1 y.JyJ"l~'lfl LP1 bb'i'l::: LP21t.JtT-.l 

l'l'lbb'VI'hl--l"ll'fl-.l~!lt.lfl~rn ~'l'W'J'W Load panel 'i'l::: 1 'J-.1~~ L~tJ L-6~'J~'ltl 1Y-JvhbbtJtJ Power plug 
'IJ • 
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8.43 ti"l!''h!::fl 'l'HJ ~ ::n 'd (91 ~'l ~ 'l ~ :;~ 'fl ~ r.r (91 vi 'l~'l tJ ~ 'l'hlfl TW tl 'l tJ \PJ 'l bb VI 1-J~.yj ~:; ~ (91\Jl ~ .. 

~un~ru Access Point ~~bU'hl~'h!Yl'l~"ll'fl~'tf'ltJ~qjqJ'lru UTP ~1~vi'ln'l~~(91&~~'hl L(9JtJ~::~'fl~ 

ti'lt~fl'l'IAll Vi b ~'1-.l 'tffl'l'IAlvr'hl~a-Ja-Jfl~'l~"ll'fl~~(91 ~(91 &~ L(91 t~ a'l~::t~ ::vh~"ll'fl~fl'l'\Al ti'lt~~'lfl~(91 ~ (91&~ Access • • • 
Point l(91t!U~::a-J'lru 1~il'flt~fl~'l 3 ba-J ~~ bb'tl::vi'l b~~'fl~VIa-J'lt!U'hlfl'l'\Al b ~'fliiPI'lbbVItJ~~(91~(91&~ LVi b~'hl • 
'fl th~-6(91 b~'hll '1-.l ~u "ll 'fl ~ 1 'W ~ ~ 'fl 3-l ~'db~ 'fl 4 ~ 'd tJ l u ~ bb n ~ 3-l Acrobat pdf Vl~'fl l u ~ bb fl ~ 3-l Microsoft .. 
Powerpoint 

8.44 ti"l!''h!::fl 'l~U ~::fl'd (91~'1 ~ 'l~::~'fl~r.r(91vi'l~'l tl~'l'hlfl 'l'\Al tl'ltl ~'l'h!VIiJ'l'tl 'l ~'l~Yil~a'l fl'l~ .. 
~ (91 &~'flU n~ru fl ~ ::~'ltl ~f) I f) I 'l ru -#~VIa-l (91 "ll'fl~ 3-l VI 'li)YJ tJ 'l~ tJ ~'l'hl'd'hl 5 . 600 ~ (91 l '1-.l~U"ll'fl~ 1 'W ~ q u~ o~ q ~ 

~'fla-J~'db~'fl4~'dtl LU~bbfl~a-J Acrobat pdf Vl~'fl LU~bbfl~a-J Microsoft Powerpoint bb'tl::~'fla-J'tl'tf~Ul'hl~U .. . " 
1-w~ Microsoft Excel Vla-J'ltlb'tl"ll'fl'l~'l~bb'tl::~'fl"ll'fl~'fl'l~'l~ '\Al~'fla-JVIa-J'ltlb'tl"ll~fl(91 GPS 'tl::~~(91bb'tl:: 

!V 
.Q 0 I ~ 

'tl'fl~~~(91~'l bb VI 'I-.!~~~~ fl'tl'l~"ll'fl~'f) 'l ~'l~'l-.!'1-.l 
" 

8.45 ti"l!''h!::fl 'l~U ~ ::fl 'd (91 ~'l ~'l~::~'fl~U ~::'tf'l'hl flU tJ U ~::'tf'l'hl~'l'hl "lJ'fl~VItJ'd tl~'l'h!VI~'fl .. .. 
tJ (91 bb 'tl ~:;u U b~~'fl ~ 'ltl VI~ fl "lJ 'fl~ 3-l VI 'l'jYJ tJ 'l ~ tJ b~ 'fl 'li'd tJ b VI~ 'fl fhVI '1-.l (91 ~ 'l'fl U fl ~ru b~~'fl ~ 'l tJ .. .. . 
(Configuration) &~ bblPl~(91 ~ (91 &~'flu fl ~ru Access Point 1 u ~'1-.l ()~ Wireless Controller LVi 'tf'la-J 'l~fl 

q q 

b~'fla-Jlt!~b~~'fl~'ltlfl'hll'hl~::lKu Network Layer 1~ l(91t~LVivi'lfl'l~YJ(9J'tf'flU~'dtJ'j1jn'l~ Ping Test 

~'l'hl'd'hl1~il'flt! fl~'l 10 ~~'llPl'fl bri'fl~fl'hl ~~(:..J'tlfl'l~Yl (91'tf'flU~::~'fl~ 1~5'l Request time out bb'tl::~::~'fl~ 

a'l~'lbQ~tlb'd'tl'l~'flUfl~U (Reply time) "ll'fl~-#~VIa-J(91 1~bfl'hlfl~'l 10 ms ~~VI'lfl~'lbQ~Ub'd'tl'l~'flUfl~U 

b fl '1-.l fl ~'l~ fhVI '1-.l (911~ ti"l!''h!::fl 'l~U ~ :;n 'd (91 ~'l ~ 'l~:: ~ 'fl~U ~::'tf'l'hl bb 'tl ::'li'd tJb VI~ 'fl tJ U ~::'tl"TIN'ltJ"lJ 'fl~ .. .. 

VltJ'dtJ~'l'hll Vi vi 'lfl 'l~ bb fi1 "lJ U qj Vl'llK~fl ~ 'l'd~'hl fl~'l~::a'l ~'l bQ ~ tJ b'd 'tl 'l ~'flU fl~U 1~ b fl'hl fl~'l~ fi'lVI'I-.!(91 

b~'hlbblPlfl~ru~ b fl (91~'lfl b VI ~'tf(9ll)~tl ~~a'lVI~ fl~'l'h!U~::fl'flUYl'l~ ~'l'hlbYl ~tl~ b ~ tl~'\Al'fl~'l bfl (91~'lfl ~'d'la-l . . ~ 

"lf'l~(91U fl'\Al ~'fl~"lJ'fl~'flU fl~fW~'fl tll '1-.l~'d'la..l (91 bb'tl{U ~ (91"/f'flU"lJ'fl~a..JVI 'li)YJ tl'l~tl 
q q cu cu 

' 
8.46 tJ"lftJ::fl 'l~U ~:;fl 'd (91~'1 ~'l~::~'fl~{uu ~::fltJ(:..J 'tl fl'l~Yl (91 'tf'flU ~'l b Q ~ tJ b 'd'tl'l~'flU fl~U .. 

(Reply time) ~ ~"lf'hl::fl'l~tl~::fl'd (91~'l~'l1~vi'lfl'l~Yl (91'tf'flU 1~ dJtJ~::t~ ::b'd 'tl'l1~il'flt! fl~'l 5 tl '11u~'lfl 

tJ'hl~~~'d~{u t~~~fl'l~ b U'hl~ b~t~ u ~'fltJ bb~'d -#~-d'VI'lfl'\AlU ~'l'tf'ltJ ~qj qJ 1 ru Vl~'fl~::uu b~~'fl~'lt1~'1 (91 

~(91&~'flUfl~ru Access Point lK~fl~'l'd 1~'tf'la-J'l~flb~'fla-J lt~~ 1utY~!lun~ru Wireless Controller 1~ Vl~'fl • • 
5'l ~'l bQ ~ tJ b 'd'tl'l ~'flU fl ~U b fl'hl fl~ 'l~ fi'lVI'I-.!(91 ti"l!''h!::fl 'l~U ~::fl'd (91~'1 ~ 'l~::~'fl~U~::'tf'l'hl flU tJu ~::'tf'l'hl~'l'hl .. .. 

' 
"lJ'fl~VItJ'd tl~'l'h!VI~'fl tJ (91 bb'tl~::u U b~~'fl~ 'ltJVI ~fl"ll 'fl~a-J VI 'l'jYJ tJ 'l~ tJ b W 'fl'li'd tJ b VI ~'flfi'lVI'I-.!(91 ~'l'flU fl~ru 

.. .. q 

b~~'fl~ 'ltl (Configuration) l Vi 'tf'la-J 'l~fl vJ'l'h! fl'l~Yl (91 'tf'flU ~ 1 bQ~ tlb'd'tl'l~'flU fl ~u 1~ lK~~ b~ t~r.r (91vi 'l 

~'ltl~'ltJ(:..J'tlfl'l~Yl (91'tf'flU 1~ b~'hlbblPlfl~ru~ bfl(91~'lflbVI ~'tJ"(91'j~tJ ~~a'lVI~fl ~'ltJU~::fl'flUYl'l~ ~'ltJbYl ~tl~ 
q • .... 

b ~ tl~'\Al'fl~'l b fl(91~'lfl ~'d'la-J"lf'l~ (91U fl'\Al~'fl~"ll'fl~'fltl fl~fW~'fl tll '1-.l~'d'la..l (91 bb 'tl{U ~ (91"/f'flU"lJ'fl~a..JVI'l'JYJ tl'l~tl 
q q cu cu 

8.47 fl'l~~ (91 &~~tl n ~cl'VJ n:itJ bb'tl::'tf'lt~ ~qJ qJ 'llli'VJ n b~'hl~ ~'l ~qJ ~'la-J~ a-JVI'li)YJt~ 1~ t1 

fi'lVItJ(91~:;~'f)~ a'lVIa-J 'l tlb'tl"ll u ~::~'l~Ji''d ~~ 3-JVI'li)YJ tl'l~ tJ ~:; b U'h!ti fi'lVI'hl(91l '1-.lfl'ltl VI~~ -#~-rl'ti"lf'hl::fl 'l~ .. " 
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15 I I I\ I 

{WDJ6D!O ~JOMloN) ~Lil.@~lel1rbrb:!~C'~!'1.~11LU~~C'@Ifl:!~LlelL~~LU:!~f1~LU:!l't,Q.I; ~g·g IP ~ 0~ 1'1 1'1 

b b 

MLlJ ~ u~;: ~ f1 ~ C'L ~ @~1 f'W li L~ l'tL C'L iA l.j ~L li L~;: ~ 11 _ttl~ U f1@ C'@ ll.~,[lli~ ru tel 

liLifl~1!'1.Lt'Li'tl.j~LiiL~ls:l rbrb:!~rbrb11U@@LFI.U~f1L~ls:l~L!J.II'I.Li't@~1 lf)~~~UL~ NOS !'1.L~fuL9.W~1 I I I 

b b n. b n. 
~~UL~lelrb~:!~11 LL~UC'~_ttl~Ufb@C'~~~~LU!'tl~L!J.II'I.Li't@~1 lfl~~~UL~~~C'~l'tg.~L!l.@~lelmrb;:~ 

l'tL~~IiLI:Jlelt'@~rb}lelLU:!~fbrbl~~~UL~lelf1~~~1 C'~II'I.~LlJ!'tlli~11i~1~!'1.111.L);J~~L~Ut;LII'I.Ii~liLifl@~ll'l. 

C' Ul:Jl't~lelLlJ!'tl WDJ6D!O ~JOMloN ~L!l.@~lel1rbrb:!~C'~!'1.~111iLifl 6!JUO) 17.1!f11rb}fbt'@~:!~ JoiiOJlUO) 
b b b 

SSojoJ!M _ttl~Ufb@ lj)l!MS oJO) _ttl~Ufb@ JojjOJlUO) NOS _ttl~Ufb@C'~~~~LU og·g 
" 

~1!'1.~~!J1:!~~L@ 
... 

~li~~U~~l ~LU!'t~C'@_Q,Ll'tll'l.l'tf'L 11 ~C'~~~~LU:!~11 ~~C'L~ ~@~II'I.L}LJt.tvi-1 rbrb:!~LII'I.fuf}UL~~,Y~@~fb I I 16 I 

b ~ ~ 

liLI:Jlelt'~C'~L~C'@~;:~_tU~Ufb@C'~~~~LU_?t-r LlelL~~LU:!~fb~LU:!l't,Q.~C'@fl.rb@,Q.~~rb}liLI:Jlell'tl~@\s:l 

li~11i~1L~1C'~~~C'@~:!~l't!:J.1L~IiLLlel ~ULII'I.:!~11 l'tLC'~l ~LUC'@Il.li~:!Liill'l.1liLI:JlelliLifl 'liU ~ l't!J1 ~1 
I 4 

C'LU:!~:!~l'tl oJO) 0 L~U~@\:~1!'1.L!'1.L~ )!ldQ Joq!:J C'~11L!iL!fn~l~L~@~II'I. ~LlelL@U@l't~LlJC'~~~ 
... 

~~9. dln !'tiLfufu~~L~l't!J1:!~~L@C'~ !'tiLfufu~~L~C'~~~ (JOldDp\f JoMOd @~11'1. JOpafUI JoMOd) 
I 4 

b b 

LJt.tvi-1 ~L~_ttj~Ufb@li@~M LJt.tvi-1 rbrb:!~LII'I.~~ ~L~!'1.~1L!'1.11rbrb11Li't C'~~~~~~L~L~~LULi'tt'@~:!~ 
" b 

~~1 ~LlelL@l'tl~LlJ~~J/. lU!Od SSo))\j _ttl~Ufb@rb~l't~W~1:!1'tiRU~l'tll't@lfll't_.@.liLifl~LU!'t~1L~C'@~:!~ 
" ~ b 

LlelL~~LU:!~fb~LU:!l't,Q.~ ~LlelL@U@l't~LlJ~~J/. lU!Od SSo))\j _ttl~Ufb@C'~~~~LU 6v'9 
... 

l'tM ~_E.t-L~@!'1.tt1\s:l M1fuU 

t-@ll.rb~L);Jil.~1 ~Liiii'I.U@Ifl~Lu~::~11 ~1 t\a>1 Jalsow r1m1M1 fuuu~rb~liL~l'tLt-~ll.j~LiiLgc-@~;:~ 

~11 fuu~n ~j,.~~11i~~U~~1 ~LU!'t~ C'@_Q,~LU:!~11 ~,Y~@~fbliLLlel @~@MC'~~ 1 \s:l C'~~~~~L~rb~_ttl~Ufb@ 
" 

tel @~M1 fuu~l ~LU~C'~IiL~ ~1~1c-~~~~l't~@~II'I.~LlelL@L~rb~ _ttl~U fb@~ ~rb~:!~~@~C'~~ 1 Ll'tll'l.l'tf1.11 
b b 

;: ~11 C'lell't_tf JiLL tel~ \s:l_ttl~Ufb@C'~ ~ ~C'@~:!~ lU!Od SSo))\j _ttl~U fb@C'~ ~ ~~LU gv·g 
I ' 15 15 

b 

l'tM ~_E.t-L~@~1!'1.tt1 C'@Jil.j~LiiL~:!~11 _ttl~Ufb@L~ 

l'trb~~LL~UC'~ 11.~1 ~Liill'l.t-~~11 ~l'tii'I.L);J ~~L~Ut;LII'I.Ii~liLifl}@U 1 U~~ ~LJ:l.Li't~~C'@~:!~Llel L~~ LU:!~fb 
I 



' 
9. "3'U.Ifl'l"3'flUfl"3cl~~~~"3~UUVi3-IVI'l1'VIll'l~ll~'fl..:lfl'l"3 

q 

~VI '11J'Yl tl'1~ tl b~tl'll VI a..J ~!J'I tl'1'J~IP!rK'I ~'1tl ~qj qj '1ill tl'1'J~ ~P~rK'I~tJ tl'JtW bb~:::thVI'WIPI rh 

l"hi'ltl'11vl'1'1'1'W!lUtl<Jru bl"l~mht~ (Configuration) 'V'l~!l ~-#'I'YliPI~!JUtl'11 L-6'1'1Wll!l'I'J:::uu bl"l~mht~ • 
b ~!l lVl~'1tl~qJ qJ'1illbb ~:::1:::uu bl"l~!l-d'1t~-#'IVI~IPI ~ l"l'J'1~'V'l~!l~vl'1'1'1'Wbb~:::~'1~'11fl b~!l~ Lti'l~tJn<Jru 

tl'J!:I0/'1tl ~qj qj '1ill bl"l~!l-d '1tl 'H~1 t1 (Access Point) 1 tJ ~'l~tJ tl'JtW l"l 'JU "J ~ 'J!:U U bl"l~!l"li'1ti 'H~'1tl 

(Wireless Controller) LIP! t1 ~'1'W<J:::u u bl"l~!l"li'1ti'll !l'l ~VI '11'Yl tl'1~ t1 bb ~::; bl"l~!l-d '1 tl 'll!l'IVI'J..h ti'I'1'WlJJ'1'1 j 

~'~~VI'11J'Yl m~t~ ~ l"l'J'1~ ~!l'ltl'1<J!ltJn<Jru bb~:::1:::uu !Jl1'~ 1 ~'~!Jl!l 1 ud L~P~ mi''1VI'W~P~ l"l ru ~~u~ bQ'V'l'1:::'ll!J'I • • 
' ' 

tJ .. """" ... <j> !l tl'Jillbb~!:'J!:UU'Yl btlti'J'll!J'I b 'Wfl'11"l~'W'Jtl tl • 
' ' ' 

IPI'l'i'l'IVi 1 : "3'lll~'fl'flUfl"3cl~~~~"3~UUVi~vn1'VIll'l~ll ~'fl..:lfl'l'i 
q 

0 <V 0 

~'l!PIU 'i'lll fl'l'i ~'l~'"J~ 

1 !lUtl'JtW Wireless Access Point 3,500 fPl'J • 
2 !lUtl'JtW Wireless Access Point 'lf'WIP!fl'1ti'W!ltl!l'11"l'11 22 fPl'J • 
3 !lUtl'JtW Wireless Controller 2 fPl'J • 
4 !lUtl'JtW Core Switch 'lf'WIP!Yl 1 4 fPl'J • 
5 !lUtl'JtW Core Switch 'lfi:l~P~YJ 2 5 fPl'J • 
6 !lUtl'JtW Core Switch 'lfi:liP!YJ 3 30 fPl'J • 
7 ~tJn1ru Edge Switch 'lfi:l~P~Y1 1 120 fPl'J 

8 ~tJn1ru Edge Switch 'lfi:l~P~~ 2 300 fPl'J 

9 !ltJn<Jru Router 1 fPl'J • 
10 !ltJn<Jru SDN Controller 1 fPl'J • 
11 !ltJn<Jrur.J'1t~LYh~h~'1'Wbl"l~!l"li'1ti (PoE) 'lfi:l~P~Y11 5,500 'V'l!l{~ • 
12 !ltJn<Jrur.J'1t~1~vh~'1'Wbl"l~!l"li'1ti (PoE) 'lfi:l~P~YJ 2 5 fPl'J • 
13 ~'1tl~qjqj'1illbl"l~!l"li'1ti UTP 210,000 ~. 

14 ~'1tlb~!l~lJJ!l-ffqJqJ'1illbl"l~!l-d'1ti UTP Patch 12,000 b~'W 

15 ~'1t~-ffqJqJ'1illlmbrbthbb~'l Fiber Optic '6i:l~P~YJ1 27,000 ~. 

16 ~'1t1-ffqJqJ'1ill Ltibbtl'JtJ'1bb~'l Fiber Optic 'lfi:liP!YJ 2 4,000 ~ . 

17 "if!l'l-ffqJqJ'1illbl"l~!l"li'1ti Module 'lfi:l~P~YJ 1 26 tl'W 

18 "if'fl'l-ffqJqJ'1illbl"l~!l-d'1ti Module 'lfi:l~P~YJ 2 26 tl'W 

' 
19 "if!l'l-ffqJqJ'1illbl"l~!l"li'1ti Module 'lfi:liP!YJ 3 26 tl'W 

20 "!f!l'l-ffqJqJ'1illbl"l~!l"li'1tl Module 'lfi:l~P~YJ 4 120 tl'W 

21 '6\PI bbUIPI b~!l~lJlm'h'l'lltl'1tl!lUtl'Jru~'1'J!l'll ~ UPS 6 '6\Pl • • • 
22 !lUtl<Jru~'11!l'IL~ UPS • 30 fPl'J 



n. 
j.l11il1 LM-~11~ ~tv\ p ~m.Lgu111 ~111/.fl.~rt W!i lti.l ~Lu~~~1 :::~ ,, L!J.Iti.rii1!J ~~, ~Lu~~~l ULI!J~~wu~Liti.~ 

~111/.~~lti.~~ UDJd JOOJ.:I n.m1 lU!Od ssaJJV ~~~~~~fl.tgrt~f1.1mm1~,,tmf':l11 (v) 
~ ~ 

b 

~LIA.N.~~I11l.:::ftif>l.U~ ~LIA.:::~:::~ ~LIA.~L~fl.~f1.1ti.11L~ ~LIA.N.~~f1.1ti.11L~ ~~~~~I!JIA.L.n:::~fl. r'I.L~~Lf'blti. 
~ 

11~ ~~~~~~~11.~1 ~~~1~Ul:::~11~~~~~~11~11~ rtg. ~L~LI111~ ~L~LI1~111l.fuj;1L~~n.I1U:::~fl.r1.L~ 
n. n. 

~11~~~ ~L~LI1~L~g~~~1~~ 11~ ~11!;).~L~I1~~11~~r..,~n.I1U:::~f1.~~1 r'I.L~~Lf'blti.~l11l.r'I.L~rtLg:::~f1.~ 

ULI!Jr1.~~11l}1ril 11.11Jl.r1.~1:::~1ml1gl!,r..,~lil~LUn.l-~1~~ OV)OlnV li~U11 ~fl.l ~L~j.l11il1 LMolil1~~tv\1~111l. 
~ ' 

[l.trtl ftiLfufu~~Lg~~ ~~~LU~LIA.r1.~1 ~111l.~~~1:::~~L~I1ri~fl. 11 n.m1 ~~rif':l11 (£) 
"' 

Lolti.1 ~L~Iti.:::~11 ~LIA.rilil~l11l.ftiLfufug~Lg "' ,.. 

~L~fl.:::Ytif>l.U~ (ttl~Ufl.@~r..,~n.l1g~IA.~LU~f':lULI!J) ftiLfufu~~Lg~l11l.~LIA.:::~:;:~ (rt_B. ~L~LI111~ N~~ 
~ ' 

11~) ~LIA.~L~fl.~f1.1ti.11L~ (rt_B. ~L~LI111~ ~11~11~) ~LIA.ri~~f'blti.11L~ ~~~~~~IA.Lf1:::~f1. N.L~~Lf1.1ti.l1~ I ~ I I II I 

~~~~~~~11.~1 11~ ~11!J.~L~@~tm~~r..,~n.I1U:::~f1.~~1 ~te@~N.Lt~~U11~f11N.ll1~1ti. JoJX3 lJOSOD!W 
~ ' 

~~U11~f11 ~L~j.l11il1 LM-~11~ ~tv\1~111/.fl.trtl ~ ~lti.~~~~~~~~fl.tg~LU~L~ (Z) 

h.~h. rtU:::~fl.ll.~~lilti.IA.rtr... N.U:::~fl.ll.~IA.rtr... (~LlJ) ~@~fti~Ufl.@L!ilLI!J:::~fl. ~ ~ J;7,..., ,..., 1"11P',. pI'& 1.11 ,..., 0 

' ' 
b b rb b b 

ll.~mL~Iti. (ON JD!JoS) tti~Ufl.I1L~L~:::~fl.ll.~mL~Iti. tli~Ufl.l11il~f':l~IA.,El~ll.l1~ tli~Ufl.I1~!Jll. tli~Ufl.l1 

rt~ tli~Ufl.@!1~ !J11~1 ~11!J.~L~I1ri(J1_?f11 @~~~~te@~~~@~:;:f!,~~ JoJX3 lJOSOD!W li~U11~f11 ~r..,~ 

j.l11il1 LM-~11~ ~tv\ 1 :::~11 ~LgU!11 ~111/.fl.trtl ~~It!.~~~~~~ ~tti~Ufl.@fl.tg~LU ~L~ ( L) 
"' "' ' 

_?f11 11~~~~11!;).~L~I1~11~W~1 

~~LgU@1 ~r..,~ 11.11U:::~f1.~~1 L fti~LI!JMo!ilti.l ~~)/:1 ~~L~IA.~Liti.li~LIA.Il.l!~llig:::Liilti.1 ~L~111l.l-I!JL~Iil 

~LU:::~11 ll.@li~g~LU n.~lti.Lg l.~Liil~LgUI1 1 li~~lil1 ~/!,~@!ilL~ L~~r..,u:::~fl.~LU:::rtJl.~ z·o L I l"'tt 0 I J=" l"b l'fl 1'5 

~~WIA.~Liti.lill.l!~l ~LU~~~1 ll.@li~~~LUL_tA:::I!Jrti1!J 

~ ~lti.~~~11~n.~~1 ~ l L~ L~~r..,u:::~fl.~LU:::rtJl.~ ~111l.r'I.L~~£1~fl.~LUULI!J~ ~ 1 ~n.IA.:::~U~f':l 11.1-~1~~L~ L@ 
... ' ' 

~.Q. 1m 11.Q.:::~ 11r'I.L~Iil n.fJ[l. Uri M.~ L@:::g ~Lr... ~ LIA.~@ lil:::I!JL ~ L~~ r...u::: ~ fl.~L u:::rtJl.~ L'OL I tr...-o tr F ,f' 0 " 1'5 

b 

t-~~~~LUt-~ltt~Llfli~rt~U~~LU:l:tM1 n.n.:::~li~~M!tl~U(l.~rt~~t..~~~LU ·m 
"' 

~11~~1 L Z IA.~r'I.Jl. ('>jOOqalON) LM.UM.~I11il1LM.Iil1~~11~~1 P' tr , tr ~ 6Z 

~11~~, oz ~111 n.n.:::~1AM.k1~1Al gz 
n. 

~11~~1 L 
F' 

~111 n.n.:::~1AM.k1~1Al Lll.Lg~ LZ 
b 

~11~~1 L Z U~r'I.Jl. ~m~mLgM.LIJfti~~Jl.11!JL~Iil~l1~~1 p 't:7 'Cr ~ IP' gz 
b 

~11~~1 L L IA.~r'I.Jl. ~m~mLgM.LIJfti~~Jl.11!JL~Iil~l1~~1 p tr "'11::7 ~ p gz 

t-11~~, g L U~r'I.Jl. (>jOOqolON) LM.UM.~@Iil1LM.lil1~~11~~1 p 'C7 .P tr p V'Z 
n. 

{loU!qD) >jJD~) tti~Ufl.@~ ~z £Z 



~@ll.l1tf1.l f1.~f1.!J1 R-l~ dl ll.~mLtiltt R-l~ lJOd f1.jl.1 ~~L~~13~1;:~1aL~~~g11~~ ~~~~~LUL!A-~1~ I I I 15 I 

LjJl!MS aJO) !U~UI1@~@1l.~gf"1.,Eo (WDJDD!O ~JOMlaN) 13L~@~~1fUl.::~~~f1.t-:111 (OL) 
" 

r-eg::Ltiltt 1 tiLL~ tiL~~f1.~ti~U11 ~111 @~itt O!S!t\ 
I 

lJOSOD!W ti~U11 ~111 13L~j.@~1 L~ti@~ ~tv1J ::~11~LgUG,1 ~@ll.l1tf1.l ~@~LI3~1 ~13L~@~~1!U~U11@11,V 

::~11[1G,gl!,L~~~LUI1~~1~~ (WDJDD!O ~JOMlaN) 13L~@~~11111::~~~f1.t-:111 (6) 

f1.,2-;:~11 ~L~L@@V: ~@~t@V: 
" I I 

~ dln MLfu fu» 13Lg~G,Il.tiL~~f1.lJ 1 ~~~LlA.I3L~I1~filtt 11 L!,tl laL~ MLlJf1.Lc-13L~ (g) 
I I I 

~ltt113Ltiltt::~11 ~LlA.f1.~~@1l.fULfufugi3Lgi3L~I1;:mFLU~ "' ,... ,... 

mLfufu»I3Lg~g,ll.~LlA.::I3;:~ (f1._E. ~L~L@@V: ~g,~g,V:) ~LlA.IaL~I1~filtt11Ll£l (f1._E. ~L~L@@V: ~g,~ 
/6 I I 1"5 I 

@V:) ~LlA.f1.~~filtt11Ll£l ~~~~~&lA.lJ1::~11 f1.L~13Lj'iitt@V: ~~~~~&~11.~1 @~ fa@!J.c-L~@I1@U;:~I1~reg,~ I 15 I 15 I 

;:~11 lU!OdJaMOd lJOSOD!W ti~U11~111 @~itt Jpd lDqODV ti~U11~11113L~j.@~1L~ti@~~tv1J~@Il.l1111111t 

f1.l MLlJf1.11~~~~~&~filtt11 Ll£l~~g1mLtiitt~@~~1ti@~M ~~~~~LUL!A-~1~ dln ML fu fu»I3Lg~G,Il. 15 I l1i I 

~LlA.f1.~f1.lJ1~~ lU!Od ssaJJV !U~U11@~~~~;:f!,~~filtt11Ll£li3L~MLlJf1.L~I3L~ (L) 
I " I 

~~ti1 0 L~Uf1.k!1 ~1 ~L~M~(:gtiLL~ 

;: 13::~ti~G,~;:f!,~ ti ltt~lA.ftiL fu fugi3Lg~G,Il.LLI3 tiLL~ ~LU:: ra;:~11g,g~ lA.~LU~t-:lf1.~lA. jaJX3 lJOSOJJIW F7 lti ~ 1"0 ,F~ 
0 

~ ~.~. b b 
~ tv't 1~@1l.l1~f1.l mL I u I u» 13Lg~@ll.LLI3tiLL~ ~Lu::ra;:~::~11 ~~ ~ ~ ~ f!,@V:13L~I1~g~,0oti @~ M 11G,g~ lA. 

" I " 

~LU~t-:ltv'tL~U::~11 I1G,g~U~LU~t-:l ~LU::I3;:~ mLfufu»I3Lg~!JJl. 11G,g~U!U~UI1@~g,ll.f1.~@~ 11@g~u 

L~L1::~11~f1.~ ~~~~~&~11.~1 @~ 13G,!J.~L~@~re@~I3L~I1@U;:~I113~1 Jpd lDqODV ti~U11~11113L~ 

j.@~1 L~ti@~ ~ tv't 1~@1l.l1tf1.l ~tiltt~_0.ML fu fu»raLg11g,g~ lA.~LU~t-:lf1.L~IaL~ (9) 
" 

~1 dow lDaH 111111 

f1.!J 1 ;:m FLU~f1.l ~M 11 L~~J:1.t-:lf1.L~ @t;$1f1.@lA.~ ~~LU;: ~ 11 ~~ ti~1 ~mL fu fu» ~@ll. ti ~ 1 tiLL~ ~~g 11 lJ~L tiLg 
I I I 

~~ ~L~L@~@Il. UDid JOOj.::J ~~f1.t-:11111,V1113~1~f1.~f1.llU!Od SSaJJV ~@ll.fULfufu»laLI!,;:~U~LU~@~L~ 
~ 

ti~U11~11113L~j.@~1 L~ti@~ ~tv't 1~@1l.l1~f1.~~1tt l ~LU~~~1 :::~11 L!J.ittf1.@~ti~1~LU~~~1 ULf!,fa~WlA.~Littti 
b b 

~@ll.~tiltt~_0. UDid JOOj.::J 111111 lU!Od SSaJJV ~~~~~f!,l1~gf1.~1111f11111~~f1.t-:111 (g) 
" " 

b b 

~L lA.I3L ~ 11~filtt 11 L l£l ~L lA.f1. ~ ~fi Itt 11 L l£l ~ ~ ~ ~ ~ f!, lA.lJ1 ;:~ 11 f1.L ~ 13 L fi Itt@~ ~~ ~ ~ ~ f!, ~ll.~ 1 ~Ia ~1 ~ U l 
1\ I IS I 

:::~11~~~~~~@~@~ f1.#" ~L~L@@~ ~L~L@~@Il.fu~L~~I1@U:::~I1f1.L~ ~g,~~~ ~L~L@~L~g~~~1 
~ ~ 

~~ @~ fa G,!J.~L ~ @~ ti @~ Ia L~ 11@U;:~ 1113 ~1 f1.L ~laL fiitt~@ll.f1.L~f1.Lg;: ~ 11(1 U Ll!,f1.~ ~g, _? 1f1.l 11@Jl.f1. ~ 1 

;: ~ 11f1@gf!,L~~ ~L U 11~ ~1~ ~ r-eg:::L ti Itt 1 tiLL~ tiL~~ f1.~ ti ~ U 11 ~ 111 @~itt OVJOlnV ti~ U 11 ~ fl1 Ia L~ 



n. n. n. tp 

~ l !.11l!W~!{1.!1~:!~,, !.UWIA.~I1~11t1.~, 1:'11\!):!~L~ L!.~t,U:!!. f1!.LU:!t1.9.~ lil~ll1l~~ ~ ULM1.L~!.I1!LH:t'l1!.11} 
I I 

!.LU 11}~1~!.11!&U~!{1.t1.[J, 11~!{1. t,L~Ut'~ 1:'11~, tl.l fuL.Q.t,lil~, H:L t,~ ~H:Lt,~ tJ ~!.UL liiiA.~tJt'l1\!):!~t,L~Ut'~ I I I I 

,. 
H:!.I111!.LU,?t'~ tt.~ g L~Uiill1~!i1 tt.t,tt.L~H:!.I111!.LU11}L~ ,~ 11}!{1.L~ 11~ L tt.t,tt.L~t1.l't'L~U!.L!{1.L!1L~ 

:!~,, @t$ 0 t'L~!.L!{1.L!1L~ 1111U:!!.f1!.L~UI1,L~ ~tt.Lll~ liiL~~l L~t'@ll.tt.t,~M.ll1@9.~~11}t'@\!):!l!,L~L!. 
~ I 

~t,U:!!.f1!.LU:!t1.Jl.~lil~l tl.l' V L~Uiil@~!ilM.t,tt.L~ (NOS) 6U!~JOMli3N pi3U!Ji30 i3JDMlfOS 1111:!!.LJ;t 

!.LUI1~H.~Iii!J,~H:Lt,~tJ~l :!~,, t1.\!)t'@(J1tt.l ~t'L~ 1111:!!.:!~,,~!.Uf1@~,, ~!.LUM.l!i!{1.l t'lil~, lii~LiiiiA.t;L!{1.H: 
I " 

,. 
tt.~ Qg L~Uiill1~!i1M.t,tt.L~H:!.I111!.LUI1}L~,~I1}!{1.L~ 

11~ L tt.t,tt.L~t1.l't'L~U!.L!{1.L!1L~:!~,, 11~ 0 t'L~!.L!{1.L@L~ 1111U:!!.f1!.L~UI1,L~ ~tt.Lll~ liiL~~l L~ 
,. 
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(~ti::R.k, ~IA.~t:~·~ " LbL~~gLie'i:'@~) 

~LUii~~u::m~l'1.LQ.::~f1. · · · · · · · · · · · · -~-· · · · · · · · ·· · · · · · · · · · · · · · ./. · · · · · · · · · · · · · · · ( @~t-~) 
~ ~ 1°" 10,I!C~~ 1,\ 'M<Ct! ~~ 1 It 1" 1,\ l<C Ut<rLU_t~C~ 

rt@,~~l1rt~IA.I'1.Lt-llLI'1.11t ·~:L 
~ 1'"'0 f' I 



~l'1.111.L~ . Jl.' fb' f1 !.LLm!.!.U~rulei ~tiL~ fu~ L~~!.L~l'1.lf1.L,!Jil.!.le1 N!,J!lUlJ~1 ~L~~L!. I 

ll.k~L!.~fu,[J.I:-~~11 @~111.~L~~L!. ll.k~L!.~fu ,[11:-~~11 ~1~1'1.[;} 1 ~l'1.Lr l'1.l~@~11:-@J!l @1'1.~1 @~1'1.~~ ·z L I 

~l'1.111.L~ 'Jl.'fb'fb !.LUti!.!.U~ftllei~tiL~ 1:-L~U~fu,[J.ti!.U 

1:-@ fl. (d8-a :lUaWaJnJOJd lUaWUJa/\08 )IUOJPa13) ~ U l'1. @!. lA U ~ 1 @ n. n. ~ !. ~ L, ~ . ~ ~ p ~ ~ 

rkle1LlJI:-L~~~@~~~n.n.~!.l'1.ll'1.~ Qo1~1AI:-~f:-@J!lL fu fu~~l'1.(;}1 U@~1 ~ ~ 11.k~11:-~@f1.~1 @~1'1.~~ . L L 

1:-L~u~fu,[J.ti!.Uf:-@ll. (d8-a :luawaJnJOJd lUawUJa/\08 

)!UOJPal3) ~Ut1-@!.IAU~1~~t,~rkle1LlJI:-L~~~@~~~n.n.~!.l'1.lf1.~Qo1~1AI:-~I:-@J!l@f1.~1@~l'1.~~ 'OL 

l'1.rL~l'1.fl. 11'1.1!ti ~tiLL, lei~ IA~U@1~ ~~ ~ l I:-¥LJ!' (j~1 Llei L!.@f1.~1 @~1'1.~~ 1:-@17. 

~Ln.tk~111'1.~1 ~IA1 ~Lklf1.,ti@~~1g,~1ufb/e,L@I:-~ l'1.1!ti~tiLL,Ie1@~111.~1A~U@1n.k~1~l'1.(;}1~1 '6 

l'1.1:-!.le1~Uf1.@!.1AU~1@Lie1L!.~L,U~!.n!.LUY1.1 
r~--'="' p'=" 10 d> 

"' ti!.!.f1Y1.(J1 1:-L~@Liei L!.f1._g.!:-p. 11!.LU!:-Ll,ll.~,£o!.LUY1.[J 1~!.LUL!A~!.U~l'1.[;} 1 ~1 @~111. ~Ut1-@!.IAU~1 ~ 

Llei L!.~L,U~!.fbklLU~!. fbl'1.l' ru ~ 111.1 1:-~~1 ~~L ~IA~L 111.ti kl IA11'1.~!.L~ ~ ~1l'1.11e1 IA1 !.LU~n. 

"' "' U_t1.L~!J11 ~l @f1.~1@~f1.~L~1 ~l'1.~~L!.Lie1L!.@f1.~1 @~1'1.~~ ll.l!l'1.1!tiL,~!;1>Jl.~1 ~!.fb~~(j~Y1.(J1 ~1 ·g I I I I 

"' b 
t,L~UI:-~~Utl@!.IAU~1~Lie1L!.~t,U~!.fb~l'1.LI:-I:-L~n.kM~L@!j~ ~le11e11l.~'tll'1.[;}1 'L 

Lr!.Un.1ftLfe,fe,~Jl.L!.l'1.l ~l'1.111.L~tkle1LlJ~~~!.LII1.~n.!.LU 

~~11 I:-L~~~@~~~!.LU~Ln.~ll'1.!.LUti!.!.U~rule1 ~tiL~ tiL~f:-@J!l~ftl r!.U~(j~1 ~~11 ~,[bti~ ru~ (j ·g 
b 

~t,~l'1.l'1.~1e11e11l.~f1.1:-@ll.!.LUte,U 
~ ~ '="''="' '="' 

" 1'1:> 1'1:> n. 1'\ b 

l'1.ll'1.LI:-l'1.t1-1L)!l!.LUY1.l /e,Ll'1.L~(j~ !.LII1.~n.~ !.LU~~~!.LUti!.!.U !.LU~~~f1.L,~f1.~Y1.(J1Y1.LI:-I:-~ 
" 

~ ~~le11e1 fb~tl-1:-~tiL,!.!:-~ 1:-L~U~fu,[J.ti!.Uf:-@ll.kl U m~!.L~ ~Lp.@~le11 n.n.~!.l'1.l tkf:-@ll.f1.Lf:-~L,f1.111. I I 

f:-@ll.f1.LI:-I:-¥~l'1.(;}1~l @~1'1.~~1 l:-~11~p~111'1.LI:-I:-¥~@~~L!.~fu,[J.Y1.l~1 @~fb~!.UlJr:-~~le11e1fbf1.(J1 ~1 ·g 

1:-L~U~fU,[J.ti!.Uf:-@ll.J!!liA1l'1.~!.L~~L[l.@~le11 

n. rl.~!.l'1.l~ M 11 ~ ~1 kl L U~!. f1 ~tiL~ ~l'1.111.L ~!:-~lei !.L U 1:-l,!. lA~!. U!.L UL~~~l'1. tir k ~ n. ~ Qo 1 ~!. I I 

"' ~ "' tiL~!.L U ll.@U~!. fb~ f:-@ll.f1.L!:-~,[bk:ffb!.LU~~f1.!J1 ~!. fb!.LU ~ru U 1 l'1.L~ ~mf1.lJ 1 UL/e,l:-@~ 1 L,L!.Iei r,_g. I I 

~1 tkf:-@ll.f1.Lf:-~L,f1.111.11.1!L fU fu~L!A-@~111.@1'1.~1 @~f1.~!.LU n.,t~!.UlJI:-L~II1.~!.~ @!:-~~lei lei fbl'1.(;}1 ~1 ·v 
"' !.LUte,~U~11:-L~II1.~!.~@~1 '£ 

~L~~~ti~~te11e1hf1.Q1ti, ·z ~ 'P''t.. 

U ULrthi~LlJ 



b b 

1'1. ~ 1 tit,~ @M.g1 \4-~ U L ~ ~ 11 t;$ t'@ ~;: ~ f3 ~L r31A ~L 111. ti 11 ,Y ~ l f3 L ~ @~~1 _tti ~ U [1 @L ~ ~ !'1.111.L)! 
I 

@~111.t'~ ~ ~~LUM.n 1 L~;:ro ~t'~ M.Lt't'L~~LU~Lgug, 1;: ~ 11 t'@~t,f3 !J 1 \4-k1 LU::~f111l ti~fl.@Uft 
15 I I I 

~LU LFI.U~~LU~~;:~[1!'1.L~U~111.11!'1. 11 f3~1 @M.g1 \4-_tti~U [1@~ ~t'\l ~ IA_f.~f1UL~f3L~@~~1 I 

n.n.::~M.L~~~LtiLgtiLt,~~tiLC,~k1LU::~f111lt:$::~11 1'1.~ G L~Uf3@!:~1!'1.t,M.L~ _j.@~1t,Moti@~ 

~LULf31A~@~111.}@~1t,Moti@~ti~~Ut,k1~!'1.L~t'LIAL~UI:-~@~111.~~Lfufu~[11114::~LfOI.U~~LUf1~ 
b lb f.. t'~ ~UL~~ f11:-@~@~f3L~I:'~I:'@~;: ~L ~ L~ ~ c,u;:~ fl.L ~ 1 ~ f3 ~1 ~1 Jo 01 ~JOMloN 1114::~ 

I 0 

!'1.l!'1.,Yr3L~@~~1t'f31 ti@~m~LtiLg~l JoiiOJlUO) SSoloJ!M t'~M.~f11lU!0d SSo))\f _tti~U[1@ 
' 

1:-~~~~~~11 1:-~ (UO!lOJn6!JUO)) f3L~@~~1_tti~U[1@L~~!'1.111.L)!@~II1.mt,p.g,~1 f3~Lf31A~LII1.ti 
" " ' lblb lb 

t'@~U~111.f3L~@~~1 n.n.;:~~ 11 ~ ~ @~111.!'1.Lt'r3C,f1111.t'@~!'1.Lt'M.Lg;:~[1~ 11,YM.L t'M.Lg::~fl.~~LtiLgt'~ 
I 

lb b lb 

f3L~@~~1 11 n.;:~ n._y t, f3 !J1 ~l L ~ 1 tiLt,~~ tiLt,~ t;$ \4-~ UL~ ~ fl.t;St'@~ L ~ L~~ t, u;:~ fl.L ~ 1 ~ 'LL 
I 0 

lb 

~ L L~Uf3@!:~1!'1.t,M.L~L~t,1;:f3::~!'1.~1 ~~t'\l~UL~k1.11 

t'@ ~~ fti ,V ~ ~ t'\11'1.~ 1 t'~ ~ ~ ~L U L !A\4-.\.As fti ,V ~ ~ t'\11'1. ~ 1 L ~ t'@ ~t, f3 !J 1 \4-_tti ~U [1@;: ~ 11 fti L fu fu» f3 Lg 
15 I I I 

b b lb 

t'~~~~Lun.g,g~c,~~tig~LULIALtilAFI.~fl.t'@~~UL~~n.t'gt'Q,~;:~~~t'\lt'\lUL~~LUt'LIA ~ 't:7 I 0 /11 't:7 I fti 't:7 f'ti 

" lb 

1'1.~1 t'Lf3@t'~t'~11 ~LUI1_!.~1~r3Lf1111.L~!'1.1A 11 t,~@~ll1.~ ~t'\l ~ IA_f.~fl._?t'r IJ 00 L~Uf3@!:~1 
~ ~ t'\l ~ UL~ftiL fu fu» f3Lg t'@~ M.L!Jfti ~ M._y::~ [111_!.~L U t;$ f3 ~1 1'1.@ iJ L ti ~l\4-fti M.Lt'~l 

' 
t'~~~~LUL!A~1~t'3\4-~ll1.l ftiLfu fu»r3Lg!'1.~ 1 t'@~;:~11 L~L~t'@.Q.!'1.~\4-!'1.~!'1.l ~~t'\l ~LUf3Lg 

" I I I 

!'1.l~@t'3~!'1.~!'1.~ 1 t'@~;:~g,M.g1 ~ dln ftiLfufu»r3Lg f3~1 _?t'~~L~ L~~ t,U;:~fl.~LUM.ttgn._ttg 
lb 

~LU~l L~ ~~t'\l~ UL~~LUt'LIA!'1.~1 t'Lf3@t'~t'~11~LUI1_!.~1\4-r3Lf1111.L~!'1.1A 11 t,~@~ll1. ~LUt'~~1 
" ' 

M.l~l~ dln ftiL fu fu» f3Lg~ ~ t'\l ~ IA_f.~I1UL~t'@~f1_!.@~t'_t1.111.t;$t'@~L~L~~ t,U;:~ fl.L ~ 1 ~ '9L 
b 

M.BiJLti~l\4-fti !'1.Lt'~li:'~~~~LUL!A~1~t'3\4-~ll1.l.fti~U[1@ 
0 " I 

b b lb 

oJO) ::~11 lU!Od SSo))\f _tti~U[1@f3~1 tJ.t'_!.~L~L~~c,u::~[1~LU!'1.!'1.gn._ttg~LU~lL~ ~~t'\l~ 
" " 

UL~~LUt'LIAM. ~1 t'Lf3Bt'~ t'~11 ~LU 11_!.~1\4-r3Lf1111.L~!'1.1A 11 t, ~ @~111. ~LUI:-~~1 M.l~l\4-Lj)l!MS 
" ' ' b lb lb 

oJO) ::~11 lU!Od SSo))\f _tti~U[1@~~t'\l~IA_f.~I1UL~I:'@~f1,!-@~l:'_t1.111.t;$t'B~L~L~~c,u;:~[1L~1~ ·gL 

1:-@.Q.l't~\4-1'1.~ fti t,~11!'1.C,M.L~ti!91::~Lp.t-~ IA.LI1!'1.L~ m L~U~B!:~1 !'1.~C}1::1A.~~ 
'' ' b 

!'1.1A.M.t,1t;§::~11 I:'@.Q.l't~\4-M.~ fti ~ G L~U~B!:~1t,~11Lti}B~1t,MotiB~~L[l.B~~mn.::~@~ll1. 
' ' b b 

}B~1 t,Moti @~ n.n.::~tt.L ~ I:'LIA.~\J~!!f1@U::~f1::~ 11 ~ lA. l_k11A. 1 ;:~ fl.M.l M.~ C} 1;: lA.~ ~~~~ ~ n.~ntt.~1 '17L 

~f1.111.L~·Jl.·fl.·fl.~LUti~~U::fti~\4-tiL~ ~)J; 
' 

~gtt.t,1!'1.~ 1 f3L~~LBLfu fu»~ IA.LI1f1.~111. tiLgM.\J1 ~1 L~ ~fit;§t-~t'_!.~::~;: ~11!'1.t,1 f3L~~LU~11!'1.~1 
' ' " 

~L~ LM.!!~fu ,.C1!'1.Lt'mt,1 ~L~::~11 11,!-t'B~L fu fu»~f1.~1 UB~1 ~ ~~LU f1,!-~1t'~@M.g1 @~ft~~ '£L 
I I 



18. ~th:fl'l (;)'1'1 ~P~'l$i'fl'l ihJ '1:~u fl'l'1ru1 '\.Jfl'l'1'fl'fl fl bb uu Wtl:~ (;) tff'l'1:uu b~P~~'fl~'ltJVl~'fl'1:uu 

b~P~ ~'fl~ 1 t1 1~~1 t1 t Vi n u ~tt 1'11'\..l fl 1 '11Jlfl~ 1'1 :~ u 'fl (;) a-J ~Jlm~n Vl~'fl'Vl hi'l tJ'I'l'\.J '1'l'lffl 1'1 Vl~'fl • 
1'.:l1J~'l'Vln~ Vl~'flu~,;''Yl b'flfl'lf'j.J~~(;J'Yl:b utJ'\.J t '\.J\Jl'6'l'l(;)Vl~fl'Yl1'~~ L(;Jt!ila.J'6'll"l'l'l'l'\.J 1~.h~'fltlfl~'l 

5 ~'1'\..ltJ'l'Yl ~'1'\..l'd'\..l 16-lil'fltJfl~'l 1 '1'1'\..l L(;)tJil~'fl ~t~'l'\.J~~(;Jtff'~ Vl3-J'lm'6'l"ll L'Y1'1fi'~vl~ 

~'13-J '1'1 tt ~ (;) <PI'fl 1~ bb '6'l : m1'1 1l'fl 1'u '1'fl'l ~ '6'l'l '1'\..l~'l fl'Vlhi'd tJ '~ '1'\..l~il 'l'l i'ltl$i'fl'l dJw·J '6'l'l'l'\.J 

il'fl'\..!Vl~'l1a.ibn'\.J 3 u 

2.1.'ilUfl7cl Wireless Access Point ~11J'l'JJ 3,500 ~'l 
q 

2.1.1 dJ'\.J~Ufl'1ru Wireless Access Point 802.11a/g/n/ac 

2.1.2 dJ'\.J'flUfl'1ru Access Point ~~'la-J'l'1tt'Yh'l'l'\.J~'da-JfltJ WLAN Controller ~b~'\.J'fl1~ • 
'flth'liltJ'1:~'YlTifl'l~ 

2.1.3 ~'l3-J'l'1tt1'u'i't'l<fi'fla-J'6'l~tl'l'\.JIPI'd'l3-J~ 2.4 GHz bb'6'l: 5 GHz 1~ 
" 

2.1.4 'flUfl'1ru$i'fl'lil b~'l'fl'lfl'll"lbbtJutntJ l'\.J 'lflJ(;J internal horizontal beamwidth 360° • 
2.1.5 il'Vlhi'ltJIPI'd'la-J~'lbbtJtJ DRAM 16-liJ'fltJfl~'l 1 GB bb'6'l: Flash 16-liJ'fltJfl~'l 256 MB 

2.1.6 b~'l'fl'lfl'll"ffl'ltl l'\.J~'l3-J'l'1ttl-if'l'l'\.Jtl'l'\.JIPI'd'l3-J~ 2.4 GHz ~ 3 dBi bb'6'l: 5 GHz ~ 5 dBi 

L(;)tJ~'fltJfl'1ru'1'fl'l1'tJfl'l'1vi'l'l'l'\.JbbtJtJ MIMO 3x31~ bb'6'l:~'la-J'l'1t~'i'l'l<fi'fla-J'6'l1~ 2 . " 

' " 'fltl'l'I'\.J'fltl 

2.1.7 ~'11u~~'\.Jfl'l'1vi'l'l'l'\.J\Jl'l3-J3-J'l\Jl'1.:l'l'\.J IEEE802.11a, IEEE 802.11b/g, IEEE 802.11n 

bb'6'l: IEEE 802.11ac Wave 2 

2.1.8 ~'11u~~'\.Jfl'l'1vi'l Dynamic Frequency Selection (DFS) 1~ 

2.1.9 ~'11u~~'\.Jfl'l'1vi'l Cyclic shift diversity (CSD) 1~ 

2.1.10 ~'l!u~'\.J'\.J~P~'l'la-JtJ '6'l'fl(;Jntl"lJ'fl'l'1:uu b~P~~'fl~'ltl 1~~'lmbtJtJ 802.11i, Wi-Fi Protected • 
Access 2 (WPA2), WPA, 802.1X, Advanced Encryption Standard (AES) 

2.1.11 1{'1!tJ~~'\.Jfl'l'1vi'l'l'l'\.J Multiuser MIMO bb'6'l: Transmit beamforming b'Yl'"'L'\.JL'6'l~1~ 

b D'\.J'fltl'l'!iJ'fltJ 

2.1.12 il~'fl{IJl GigabitEthernet ~~'l3-J'l'1t~1'u PoE \Jl'l3-J3-J'l\Jl'1.:l'l'\.J 802.3af, 802.3at 1~ 

2.1.13 il~'fl{IJl Console bbtJtJ RJ45 bb'6'l: USB2.0 'fltl'l'lil'fltJ 1 ~'fl{\Pl\Pl'la-J '&h~u 

2.1.14 'flUfl'1ru~'l3-J'l'1t~vi'l'l'l'\.J\Jl'l3-J~fl'l'd:bb'd(;J~'f)3-J 1~~'flru'Vlnil o ~'~ 4o 'fl'll"f'lb"lf'6'lboatl~ . . " 
2.1.15 1~1'tJfl'l'11'tJ'1'fl'l Wi-Fi Certification bb'6'l:~'fl(;JIPI~'fl'l<fi'fln'l'Vl'\.J(;)\Jl'la-Ja-J'l\Jl'1.:l'l'\.J UL, 

EN, IEC bb'6'l: FCC 



2.2 'iltlfl'acl Wireless Access Point "lfU!Plfl1tll-&'ilfl'il1~1'a ~11-&'ll-& 22 ~'J 
~ 

2.2.1 LD'I.J~Ufl'1ru Access Point ~!l!lflbb'U'U~'l~'l'VI-ru~!Pl~'l L-if'l'l'I.Jfl'ltJ'I.J!lfl!l'll'l'l'1 

2.2.2 '1!l'l-r'Ufl'l'1 L-if'l'l'I.J L'!.J!Pl~'!.J!Pl'J'l~~ 2.4 GHz LL'tl:; 5 GHz 

2.2.3 a:l'Y'l!l1'~ Gigabit Ethernet Lb'U'U 10/100/1000Base-T ~'1!l'l-r'Ufl'l'1roJ'ltJ PoE LL'tl:; 

'1!l'l-ru SFP port L~'fJL~'fJ~(;)'fJ Fiber Optic 

2.2.4 'fJUf1'1rua:l DC Power Input LL'tl:; Multicolor LED L~'fJLL~!Pl'l~\l'l'I.J:;"lJ'fJ'I'fJUfl'1tW 
q q 

2.2. 5 ~'l~'l'1m1'l'l'l'I.J~'l~~'l~'1~'l'I.J IEEE 802.11 a/b/g/n/ac wave2 

2.2.6 ~'1~'1'1\l~!Pl~'lbb'U'U Point to Point 'VI~!l Mesh Network 1~ 

2.2. 7 a:ln1'1 L-if'l'l'I.J CleanAir Technology L~'tl1J!l'lfl'I.Jfl'l'1 LL'Yl'1f1bb"lf'l"ll!l'l-ffqJ qj'lill'1'Ufl'J'I.J 

2.2.8 ~oU'U~~'I.Jfl'l'1 Beamforming 'VI~!l ~fl~'l L~'fJL~~'I.J'1:;~'Yl1jfl'l'Y'l L'!.Jfl'l'1'C{'I~!l3qj'tl1'1.JtT'I 

Client 
I I 

2.2.9 ~oU'U~~'I.Jfl'l'1Yh Radio Resource Management (RRM) L~!lu-rufh~'I'C{'I"ll!l'll'l~'I.J 

LL 'tl :;-d!l'l-ffqJ qJ'ln/( Vi LVI ~'l:;~a-Hl'u fl'l'1 L-if'l'l'I.J 

2.2.10 ~'1~'1'1\l'Yl'J..J'Yl'l'I.J~!l'tl~(Wind Resistance) 1~~'1 100-165 MPH 
v ~::; v.J' 

2.2.11 '1!l'I'1'U~'l~'1~'l'I.Jfl'l'1~1Pl~'lfl'ltl'I.J!lfl!l'll'l'l'11Pl'I'I.J IEC 60529 IP67 

2.2.12 ~1~11t~Yh'l'l'I.J'I.Jn~1~L'!.J!ltw'VIfl~ ~'ILL~ -40 c ~'~ 55 c 
q "' 

2.3 'iltlfl'acl Wireless Controller ~11-&'Jl-& 2 ~'J 
~ 

2.3.1 'fJUf1'1tW~!l'ILD'I.J Appliance ~!l!lfHL'U'U~'l~'l'VI-rut-ifl'l'J'UI'l~!l'I.Jfl'1ru Wireless 
q q q 

Access Point L!PltJLQ'Y'l'l:; 

2.3.2 a:l'Y'l!l1'~ 10Gbps !lth'liJ!ltJ 4 'Y'l!l1'~ L!PltJ~!l'l'1!l'l-run'l'1vl'l'l'l'I.JLL'U'U 802.1AX LL'tl:; 

a:l'Y'l!l1'~ Service port 1 'Y'l!l1'~ 

2.3.3 ~'1~'1'1\ll'l'J'UI'l~ Access Point 1~'&N~!Pl 6,000 L!Pl~!l'lfl'ltJLWflUf1'1rutil'JL~WJ w~:; 
q lll q q 

~'1~'1'1\1'1!1'1-r'U Ll'l~!l'l'tlfl~'ltl 1~13-JiJ!ltJfl~'l 64,000 L!Pl~!l'l 
"' 

2.3.4 ~1~1'1\lvl'l'l'l'J..J 1~~'l~~'l~'1~'l'I.J IEEE 802.11g IEEE 802.11n LL'~:; IEEE 802.11ac 

2.3.5 'tf'l~'l'1\ll'l'J'U '1~ fl'l1 L-if'l'l'I.J"ll!l'l L!Pl~!l'l~fl~'ltl 1~L'!.J'1:;t?i"u Application visibility and 

control (AVC) 

2.3.6 ~'l~'l'1\1'1!l'l-r'Ufl'l'1vl'l VLAN 1~~'1~1Pl 4,096 
"' q 

2.3.7 ~'1~'1'1\lb~!l~~!lfl'U Access Point 1~~'1~ Control and Provisioning of Wireless 

Access Points Protocol (CAPWAP) ~'l~1ULL'U'U DTLS 1~ 
"' 



2.3.8 ~~:::uufm:l'l~'l'la..!tl'6'l!l!PlntJ(?l'la..la..l'l(?l~~'l'hl Wired Equivalent Privacy (WEP). Wi

Fi Protected Access (WPA) , Wi-Fi Protected Access 2 ( WPA2 ) , TKIP-MIC , 

AES-CBC , CCM , DTLS , 8 0 2 .1 AE LL '6'l::: HMAC: Keyed Hashing for Message 

Authentication 

2.3.9 'C{'la..!'l~flvi'lfl'l~(?l~'J~GJ'C{!J'lJ~l-6'11'hl(?l'la..!a..!'l(?l~~'l'hl IEEE802.1x EAP-TLS 1~ 

2.3.10 '&{13-l'l~flvi'lfl'l~(?l~'l~GJ~'U LL'6'l:::U!l'lfl'hl Access Point LLU'6'lflU'6'l!la..!1~ (Rogue access 

point detection and detection of denial-of -service attacks) 

2.3.11 'C{'la..l'l~flvi'l'l'l'hl l 'hl~tl LL'U'U Enterprise Mesh 

2.3.12 'C{'la..l'l~fl~!l'lfun'l~ L-6nu~:::uu Radius Server .fl'ltl'hl!lfl1~ 

2.3.13 '&{'13-l'l~flvi'lfl'l~ Authenticate ~l-6-:J'l'hl~'l'hl'VI'l'l Web-based 1~ 
'II 

2.3.14 'C{'la..!'l'H'l'U~'Vl'l~~!Plfl'l~~tlfl'HUvhw HTTP, HTTPS , TFTP. Syslog, SSH , SNMP 

(v1/2/3) LL'6'l::: Command-line 1~ 

2.3.15 ~tln~ru~!l'lvhwa..~'l(?l~~TI.,Wl'l'la..~tl'6'l!l!PlntJ IEC. KN24 • EN LL'6'l::: uL LU'hl!l~'l'liJ!ltJ 

2.3.16 LU'hlJ:.J~(?lfiru"Vlfl'ltJ L~L!Pl~!l'I'Vla..l'ltlfl'l~~'lL~tJ'lnu~tln~ru1'hl~'ltJfl'l~~ 2.10 

' 
2.4 'ilUf1'7cl Core Switch ~iliPlYi 1 ~1U'JU 4 !Pl'J 

q 

2.4.1 LU'hl Layer 3 Switch Yi~"ll'hl'lVl Switching Capacity 1~iJ!ltJfl~'l 1,920 Gbps Full 

Duplex LL'6'l:::~tJ~:::~'VI~.fl'l~L'hlfl'l~'&'t'l~'l'hl~mqJ'6'l (Forwarding Rate) 1~iJ!ltJfl~'l 

1,440 Mpps 

2.4.2 ~~'fl4(?] 40 Gigabit Ethernet ~'l'hl'l'hl1~iJ!ltJfl~'l 24 ~'fl4(?] (24 port QSFP) 

2.4.3 ~'Vl1-.\'ltJ~'l'la..!~'l'Vl~fl (Memory) "lJ'hl'l!Pl1~iJ!ltJfl~'l 16 GB LL'6'l:::~'Vl1-.\'ltJ~'l'la..!~'l 

(Flash memory) "lJ'hl'l!Pl1~iJ!ltJfl~'l 16 GB 

2.4.4 ~!l'lfu fl 1~ L ~ a..~~:::uu r.htJ 1 rM1~!l'l Lrimj!Pl L!Pl"lj~I'Vlri'l L~mj!Pl~ L 'Vl ~!l ~'fl'I'C{'la..l'l~fl 

vi'l'l'l'hl 1~tlfl~ 

2.4. 5 ~~ !Pl'6'la..~~:::u'ltJ ~'l'la..l~!l'hl~'l~!l'I~'C{'la..~ 'l~flfl!l !Pl L tJ ~tJ'hl 1~ 'hl"ll ru:::vi'l'l 'l'hl 

2.4.6 'C{'la..l'l~fl~!l'lfu MAC Address 1~1~iJ!ltJfl~'l 64,000 Addresses 

2.4.7 'C{'\1'lJ'C{~'hlfl'l~L~'l~~'C{ (Link-layer cryptography) (?l'la..la..l'l(?l~~'l'hl IEEE 802.1AE 

(MACsec) 1~ 

2.4.8 ~ !l 'If u fl 1 ~vi 1 Advance Routing LL '6'l::: Infrastructure Services 1 ~ LL fi MPLS, 

L2VPN/L3VPN, Multicast VPN LL'6'l::: VPN Routing and Forwarding (VRF) 

2.4.9 'C{'la..!'l~flvi'l Port Mirroring (SPAN) LL'6'l::: Remote Port Mirroring (RSPAN) 1~ 

2.4.10 LUUJ:.J~(?lfiru"Vl.fl'ltJ l~L~~!l'I'Vla..l'ltJfl'l~~'lL~mnu!ltln~ru1'hl~'ltJfl'l~~ 2.10 
q 



2.5 'fltln-acl Core Switch "l.fu~vl 2 ~1'J.c!'J'J.c! 5 !Pl'J 
~ 

2.5.1 dJ-w Layer 3 Switch Yia:l"ll'W'l(PJ Switching Capacity 1~iJ'fltJfl'h 960 Gbps Full 

Duplex bb~::a:lti~::~'YITI%11~ 1-wn1~'6't~~1'WtJ!laqj~ (Forwarding Rate) 1~iJ'fltJfl~1 720 

Mpps 

2.5.2 a:l~'fl41P1 1/10 Gigabit Ethernet ~1wm1~iJ'fltJfl~1 40 ~'fl41'1 (40 port SFP/SFP+) 

2.5.3 a:l'V!'I-.i'JtJ(Pl'J1a.J~1'VI~fl (Memory) "ll'W1(PJ 1~iJ'fltJfl~1 16 GB bb~::a:lm.l'JtJ(Pl'J1a.J~1 

(Flash memory) "ll'W1(PJ 1~iJ'fltJfl~1 16 GB 

2. 5.4 ~'fl~-run1~L~ a.J~::uur./1t1 1 vM1~'fl~ L~'fl"if(PJ t(PJ'IJ(PJ'VIri~ L~tJ '/J(PJ~ b'VI~'fl ~'fl~~1a.J1~f.l • • • 
.Yh~1-w 1~hJn~ 

2. 5. 5 a:lw(PJ~a.J~::u1tJ (Pl'J1a.J~'fl'W~1~'fl~~~1a.J1~f.lf,l'fl(PJ LtJ~tJ-w 1~1-w"llru::vh~1-w 

2.5.6 ~1a.J1~f.l~'fl~-ru MAC Address 1~1~iJ'fltJfl~1 64,000 Addresses 

2.5.7 ~.Wu~~'Wfl1~btJ1~~~ (Link-layer cryptography) 1'11a.Ja.J11'1~~1'W IEEE 802.1AE 

(MACsec) 1~ 

2.5.8 ~ 'fl ~ -r 'lJ fl1 ~ vh Advance Routing bb ~:; Infrastructure Services 1 ~ bb fi MPLS, 

L2VPN/L3VPN, Multicast VPN bb~:: VPN Routing and Forwarding (VRF) 

2.5.9 ~1a.J1~nvh Port Mirroring (SPAN) bb~:: Remote Port Mirroring (RSPAN) 1~ 

2.5.10 dJ-w~~IPl.flru"Vln1tJ t~L(Pl~'fl~Vla.J1tJfl1~~1L~tJ'JflU'fltJn~ru1-w~1tJfl1~~ 2.10 • 
' 

2.6 'fltln-acl Core Switch "l.fu~Vi 3 ~1'J.c!'J'J.c! 30 IPI'J 
~ 

2.6.1 LiJ-w Layer 3 Switch Yia:l"ll'W1(PJ Switching Capacity 1~iJ'fltJfl~1 208 Gbps bb~::a:l 

tJ~::~'YlTI%11~ 1-wn1~'6't~~1'WtJ'fl:lqj~ Forwarding Rate 1~iJ'fltJfl~1 154.76 Mpps 

2.6.2 a:l'V!'I-.i'JtJ(Pl'J1a.J~1'VI~fl (Memory) "ll'W1(PJ1~iJ'fltJfl~1 8GB bb~::a:l Vl'l-.i'JtJ(Pl'J1a.J~1 

(Flash memory) "ll'W1(PJ 1~iJ'fltJfl~1 16 GB 

2.6.3 ~ 'fl ~ -r u fl1 ~ b ~ a.J la.J ~ ~ ~ 1 'VI-r u vh Stacking/Clustering ~ 'J tJ Bandwidth ~ 'J a.J 

1~iJ'fltJfl~1 480 Gbps 

2.6.4 a:l-d'fl~~'fl~tlJtlJ1ru(~'fl41Pl)bb'lJ'lJ 10/100/1000BASE-T ~1'W'J'W1~iJmm~1 24 ~'fl41P1 

2.6.5 ~1a.J1~f.ll'tt Network Module SFP+ 1~iJ'fltJfl~1 8 "lf'fl~ 

2.6.6 ~'fl~-run1~ L~ a.J~::uur./1t1 1 vM1~'fl~ L~'fl"li(PJ L(PJ'It(PJ'VIri~ L~tJ 'It (PI~ L'VI~'fl~'fl~~1a.J1~f.l 

vh~1-w 1~tJ n~ u~::~1a.J1~f.lf.l'fl (PI LtJ ~tJ'W 1~L(PltJ~::uu ~'fl~vi1~1-w 1~'fl~1~1?imrl'fl~ 

tll'll'W~~ 

2.6. 7 a:lw (PJ~a.J~::u1t1 (Pl'J1a.J~'fl-w~1~'fl~~~1a.J1~f.lf,l'fl(PJ L tJ~tJ-w 1~t-w"lJru::vi1~1-w 

2.6.8 ~oWtJ~'W'W~1'W'J'W MAC Addresses 1~iJ'fltJfl~1 32,000 Addresses • 



2.6.9 ~tru~~'Wfl'l~L~h~V!~ (Link-layer cryptography) \Pl'la.Ul'l\Pl~~'l'W IEEE 802.1AE 

(MACsec) 1~ 

2.6.10 ~tru~~'Wfl'l~vl'l'ITWLLUU Control Plane Policing (CoPP) L~f!Ufl'l fl'Wfl'l~l~a.J~ 

Vit.l'dtJtJ~::a.J'd~ ~~fl~'l'l1~ 

2.6.11 ~tru~~'Wfl'l~vl'l'l'l'Wvf'W~'l'W(;]'I~Pifl 1ud STP, Trunking, Private VLAN (PVLAN), 0-

in-Q, 1Pv6, OSPF, Policy-Based Routing (PBR) , SSO 1~ 

2.6.12 ~t1u~~'Wfl'l~vl'l'l'l'W\Pl~'1~~f!U~fi3J~ l'W~::uu Lr!~fl~'lmLuu Streaming telemetry, 

Switched Port Analyzer (SPAN) LL~ :: Remote SPAN (RSPAN) 

2.6.13 ~fl'l.run'l~vl'l Encapsulate LL~:: Decapsulate \Pl'la.Ja.J'l\Pl~~'l'Wl'V'l~l\Plr!fl~ Virtual 

Extensible LAN (VXLAN) 1~ 

2.6.14 ~ fl '1-r u n 'l ~ v1 'l BGP, Hot Standby Router Protocol (HSRP), IS-1Sv4, Bootstrap 

Router (BSR), Multicast Source Discovery Protocol (MSDP) , Class-Based 

Weighted Fair Queuing (CBWFQ) , Multicast DNS (mDNS) , Encrypted Traffic 

Analytics (ETA) LL~:: MACsec-2561~ 

2.6.15 ~'la.J'l~tlvl'l'l'l'WflU~::uu 1vh~h L'WtJ~::bYl~1YlmLuu 220 VAC, 50Hz 1~ 

2.6.16 Ltl'W~~\Pl.flru6Jilfl'ltl l~Lr!~fi'I'VIa.l'ltlfl'l~~'lb~tl'dflU!lUfl~ru1'W~'ltlfl'l~~ 2.10 • , 

2.7 'ilUfl'icl Edge Switch "lfu~Vi 1 ~1U'JU 120 !Pi''J 
q 

2.7.1 a:ii!l'IIPi!l.fftyty'lillLLUU 10/100!1000BASE-T ~'l'W'1'W13-JiJ!ltJfl~'l 8 'V'l!l{\Pl 

2.7.2 a:Ji'il'IIPi!l.fftyty'lillbbUU SFP ports ~'l'W'1'W1a.JiJ!ltJfl~'l 2 'V'l!l{\Pl 

2.7.3 'ilUfl~ru~!l'la:i'lJ'W'l~'lJ'il'l Switching Bandwidth 1a.JiJ!ltJfl~'l 20 Gbps LL~:: • 
Forwarding Rate 1a.JiJ!ltJfl~'l 14.88 Mpps 

2.7.4 fl tJ n ~ ru ~ fl 'I a:i11 'W 'l ~ 11 fl 'I Flash memory 1a.J iJ fl tJ fl ~ 'l 2 56 MB LL ~:: DRAM • 
1a.JiJ!ltJfl~'l 512MB 

2.7.5 ~tru~'W'Wfl'l~vl'l'l'l'W Virtual LAN (VLANs) 1a.JiJ!ltJfl~'l 64 VLANs • 
2.7.6 ~tru~~'Wfl'l~l~'l'l'W Internet Group Management Protocol (IGMP) 

2.7.7 ~'la.J'l~tlvl'l Port aggregation groups 1~ 

2.7.8 'ilUfl~tW~'la.J'l~tlvl'l Access Control Lists 1~ • 
2.7.9 ~'la.J'l~tlvl'l User Authentication l'W~fltlru::'ll'il'l IEEE 802.1x 

2.7.10 ~'la.J'l~tlvl'l'l'l'W~'13-lflU'iltJn~ru TACACS+ and RADIUS 1~ • 
2.7.11 ~'la.J'l~tiU~'VI'l~LL~::r~'dUr!a.J'iltJn~ru~'l'WYl'l'l Web Ul, command line • • 

interface/T elnet, SSH 

2.7.12 a:i'V'l!l{\Pl console RJ-45 Console LL~:: USB 



2.8 

2.7.13 ~'W'u~~'Wfl'l~r.r~fl'l~~tJfl~rnt·h'W SNMP version 1, 2 bb~:; 31~ 

2.7.14 ~'l~'l~t!U'fl'lfl'W Spanning Tree loop 1~L~tJ~if:J''ln-E''W UDLD (Unidirectional Link 

Detection Protocol) . Spanning Tree Root Guard bb~:; BPDU Guard 1~ 

2.7.15 ~tJfl~tW!1i'fl'l~'l'Wfl'l~fu~'il'l~'ll?l~J'l'W IEC, EN bb~:; UL 

2.7.16 dJ'W~~~?Jnrnonrnt~ L!1ib~~'fl'l'Vl~'ltJfl'l~~'lb~t~'dnu'fltJfl~ru1'W~'ltJfl'l~~ 2.10 • 
d' .Q d. 0 cv 

'fltlfl"au.! Edge Switch "lf'W!Pl'YI 2 ~'l'I.I'J'I.I 300 !Pl'J 
q 

2.8.1 ~ozf'fl'll1i'fl-fft!Jt!J'lill(~'fl{l?l)bbUU 10/100/1000BASE-T ~'l'W'd'W 1a.iiJ'fltJfl~'l 24 ~'fl{l?l 

2.8.2 ~ozf'fl'll1i'fl-fft!Jt!J'lill(~'il{~?J)bbUU SFP ports ~'l'W'd'W1a.iiJ'fltJfl~'l 2 ~'fl{~?J 

2.8.3 ~ tJ fl ~ rn !1i 'il 'l ~ "ll 'W 'l ~ "ll 'il 'l Switching Bandwidth 1a.J iJ 'il t1 fl ~ 'l 100 Gbps bb ~:; 

Forwarding Rate 1a.iiJ'fltJfl~'l 68.5 Mpps 

2.8.4 ~tJfl~rn!1i'fl'l~"ll'W'l~"ll'il'l Flash memory 1a.iiJ'fltJfl~'l 64MB bb~:; DRAM 

1a.iiJ'fltJfl~'l 256 MB 

2.8.5 ~'lJu~~'Wfl'l~Yh'l'l'W Virtual LAN (VLANs) l?l'l~~'ll?l~J'l'W IEEE 802.10 1~ 

1a.iiJ'fltJfl~'l 64 VLANs 

2.8.6 ~'W'u~~'Wfl'l~l-ii'l'l'W Internet Group Management Protocol (IGMP) 1~ 

2.8.7 ~'l~'l~t!Yh Port aggregation groups 1~ 

2.8.8 'ilUfl~tW~'l~'l~t!Yh Access Control Lists ~'l'Vlfu 1Pv4 bb~:; 1Pv6 1~ • 
2.8.9 ~'l~'l~t!Yh User Authentication l'W~fl"flill::"ll'il'l IEEE 802.1x 

2.8.10 ~'l~'l~t!vi'l'l'l'W~'d~flU'ilUfl~tW RADIUS 1~ • 
2.8.11 ~'W'u~~'Wfl'l~vi'l Private VLAN bb~:; Private VLAN Edge 1~ 

2.8.12 ~'l~'l~t!U~'Vl'l~bb~::~'"JU~~'il'\Jfl~tW~'l'W'Vl'l'l GUI 'Vl~'il web browser, command • • 
line interface/T elnet, SSH 

2.8.13 ~~'fl{~?J console bbUU USB bb~::/'Vl~'il RJ-45 Console 

2.8.14 ~'l~'l~t!vi'l mirror port (SPAN) bb~:; remote mirror (RSPAN) 1~ 

2.8.15 ~'W'u~'W'Wfl'l~r.r~fl'l~'il'\Jfl~rn~'l'W SNMP version 1, 2 u~:; 31~ • • 
2.8.16 ~'l~'l~t!U'il'lfl'W Spanning Tree loop 1~L~tJ~if:J''ln-E''W UDLD (Unidirectional Link 

Detection Protocol) , Spanning Tree Root Guard bb~:; BPDU Guard 

2.8.17 ~~:;uuro-hi'l'fl~P~l'War~ Auto OoS u~:; Auto Smart Port 

2.8.18 ~'\Jfl~ru!1i'fl'l~'l'Wfl'l~fu~'il'l~'ll?l~;j'l'W IEC, EN bb~:; UL 

2.8.19 bD'W~~~?Jnrnonrnt~ L!1ib~~'il'l'Vl~'lt~fl'l~~'lb~mnu'fltJfl~ru1'W~'lt~fl'l~~ 2.10 • 



2.9.1 ~ll"l~~'tl~'l~Lth..!~fl~ru:; Modular l~l:l~W'fl41Pl 1 Gigabit Ethernet 1~-iJ'fll:lfl~'l 8 

W'fl41Pl LL~:; 10 Gigabit Ethernet 1~-iJ'fli:Jfl~'l 8 W'fl41Pl 

2.9.2 ~ Ethernet Port Adapter (EPA) 1~-iJ'fli:Jfl~'l 1 slot 

2.9.3 ~'Vl'll'JI:l l"l'd'l~~'l'Vl~fl (Memory) "IJ'I..l'l~ 1~-iJ'fli:Jfl~'l 16 GB 

2.9.4 ~tJn~ru~'fl~~ Redundant Power Supply L~'fl Lvh:;uu'tl'l~'l~fi'Vh~'l'W1~'flth~ 

lPl'flLri'fl~ Lri'fl~ Power Supply rK'd L~rK'd'Vlri~L~I:l 

2.9.5 'tl'l~'l~fl~'fl~fUfl'l~Yh Software Redundancy 1~ 

2.9.6 'fl tJ fl ~ ru ~ 'fl ~ ~ Embedded Services Processors (ESP) ~ ~ bandwidth "lJ '1..! 'l ~ 
q 

1~-iJ'fli:Jfl~'l 100 Gbps 

2.9.7 ~'Vl'll'JI:ltl~:;~'d~~~LLI:JflYh~'l'l..ltfl'tl~:;~:;'Vl~'l~ Control Plane LL~:; Forwarding Plane 

L~'fl 1~LVid1~fl'l~i~r.r~'Vl'd:;fl'l~fu'tf~-limqJ~ Lri'fl~fl'l~ Update Routing Protocols 

2.9.8 'tl'l~'l~fl~'fl~fun'l~Yh Network Address Translation (NAT}, thread defense with 

Cisco Zone-Based Firewall (ZBFW}, deep packet inspection (DPI} , Cisco Unified 

Border Element (CUBE}, and a diverse set of data-center -interconnect (DCI) 1~ 

2.9.9 'tl'l~'l~fl~'fl~fufl'l~ LVJU~fl'l~ IPsec l~I:J 1~'tl~'tl~~~ 8,000 IPSec Tunnels 
'lJ q 

2.9.10 'tl'l~'l~fiYh~'l'l..lflU~:;uu 1vJvh l'l..ltl~:;L'Vll"l1'VlmLUU 220 VAC 1~ 

2.9.11 ~'l'l..lfl'l~fu~'fl~!Pl'l~~'l!Pl~~'l'l..ll"l'd'l~tl~'fl~tli:J IEC, FCC LL~:; UL 

2.9.12 dJ'I..l~~!PltlnJ~fl'li:J l~LI"l~'fl~'Vl~'li:Jfl'l~~'lL~I:J'dflU~tJfl~ru1'W~'li:Jfl'l~~ 2.10 

2.10 'fltlfl'7cl SON Controller ~1'1..l'J'I..l 1 i'J 
q 

2.10.1 LUU'fltl n~ru tJ~:;~ 'd~ ~~~'fl'fl flLL't.J't.J LQW 1:;L ~'fl t-if~'l'l..lfl1~vi"l'VloW1~ LU'I..l Network 
q 

Controller LLUU SDN 

2.10.2 'tl'l~'l~fl't.J~'Vl'l~r.r~ fl'l~~tl n~ru LL~:;rh'Vl'W~ rh Configuration LVinu~tln~ru LAN 

Switch, Wireless Controller LL~:; Access Point ~ L'tl'l..l'fl~'ll'l..l ll"l~~fl'l~ 1~ LL~:;~'fl~fu 

'fltln~ru-#~'Vl~~ 1~1~-iJ'fll:lfl~'l 2. 500 rK'd 
q 

2.10.3 ~'fl~fULI"l~'fl~~fl"ll'll:l Clients -#~~LUWifil~'tl'll:l Wired LL~:;"lfil~n'tl'll:l Wireless 
'lJ 

~'d~fl'W1~1~iJ'fli:Jfl~'l 20,000 LI"J~'f)~ 

2.10.4 'tl'l~'l~fl~'l..l'Vl'l'flUfl~ru~'l..l l~I:J L-iflth l!Pll"l'fl~ CDP , LLDP LL~:; SNMP 
q 

2.10.5 ~'fl~f't.Jfl'l~ L-if~'l'I..!Y!~n-E-'1..! Configuration Archive 1~ 

2.10.6 ~~:;'t.J't.Jfl'l~r.r~fl'l~ IP Address Management (IPAM) 



2.10.7 1'fl~-run11vl1'l1'WLLtJtJ Representational State Transfer(REST) APis 1~ 

2.10.8 1'fl'l-ru Fabric domains 1~il'fltifl~1 10 domains 

2.10.9 ~13-111tttJ~'VI11r.r~n11 Software image LL~:; patch 1~ 

2.10.10 ~13-111ttl~'l1'W Software-Defined Access (SO-Access) 1~ 

2.10.11 1'fl~-ru IP Pools 1~il'fltifl~1 500 IP Pools 

2.10.12 ~13-111ttl~'l1'W Role-Based Access Control (RBAC) 1~ 

2.11 'iltln"icl~1t.lf~vh~.huLA~'il·zhu (PoE) ozril~vt 1 ~1'l.!'lu 5,500 "W'il-iiPI 
q 

2.11.1 5:i-w'fl41?lLbtJtJ RJ-45 ~~13-111ttr.l1tJ1Y'Jn1::LL'tHPll'l 48 v LL~::r./1tirl1~'l1vJ1~ 
1~il'fltifl~1 30 Watt ~'fl'W'fl41?l 

2.11.2 ~13-111ttvl1'l1'W1~1?l13-13-11\?11~1'W IEEE802 .. 3af LL~:; IEEE 802.3at 
.d. d' Q,;' ,.; 

2.11 .3 a..!'W'fl1\?l LL uu RJ -45 1'fl'l1tJ l"l'J1a..! L 1'J 10/100/1000 Mbps 

2.11.4 dJ'W'flUfl1nJ~~13-111ttl~'lTI-d'Ja..JfltJ'fl'!Jfl1nJ Wireless Access Point l'W11tlfl11~ 
• q 

2.11~ 

2.11.5 lVlL~'W!lvY'l~LU'Wl'W~thLtJtJ Power Injector LL~::LLtJtJ Mid Span L~ti~::vi'1fl11L~'flfl 

~ ~ ~" \?11 3-1 ~fl1'Wvf'\.,!~~~'l LL~:; l Vi b U'W 1 tJ \?11a..Jii'flrl1'VI'\.,!~ fl11~ ~ ~'l'lJ'fl'l a..l'V111J'Vltl1~tll 'W 

fl1ti'VI~'l 

2.12 'iltln"icl~1u 1~vhe.J1uLA~'il·zhu (PoE) ozril~vt 2 ~1'l.!'l'l.! 5 !Ji''l 
q 

2.12.1 5:i-w'fl41?lbbtJtJ RJ-45 ~~13-111ttr.l1ti1Y'Jn1::Lb~\?11'l 48 v LL~::r./1tirl1~'l1vJ1~ 

'fl!:h'lil'flti 60 Watt ~'fl'W'fl41?l 

2.12.2 ~1a..!11ttvl1'l1'W1~1?l1a..!a..!1\?11~1'W IEEE 802 .. 3at 
.d. d' Q,;' ,.; 

2.12.3 a..!'W'fl1\?!LLtJtJ RJ-45 1'fl'l1tJ~'J13-lb1'J 10/100/1000 Mbps 

2.12.4 LU'W'flUfl1nJLLtJtJ Power lnJ·ector ~~1a..J11ttl~'l1'W~'Ja..JfltJ'flUfl1nJ Wireless Access • • 
Point "lfil~fl1ti'W'flfl'fl11"111l'W11tlfl11~ 2.21~ 

2.13 'i{1tJ-ityqJ1fl.ILA~'il·lhtJ UTP ~1'l.!'l'l.! 210,000 3-1 • 

• '1 ..,. ..,. 
2.13.1 L u w~ 1 t1 'VI 'fl 'l LL ~ 'l LL tJ tJ \?1 L fl ~ t1 'J UTP Category 6 (Unshielded Twisted Pair) 

~13-111tt1'fl'l-run11'Vl~~'fltJ~'J13-1~1~~ 600 MHz 

2.13.2 5:l'"Jrn~a..~u~l?l1a..!a..!1\?11~1'W ANSI!TIA-568-C.2 ISO/IEC 11801:2002 ,EN-50173-

1 

2.13.3 I'!'J..J1LU'W'Vl'fl'lLL~'l (Copper Conductor) 5:l Jacket LU'W FR PVC 

2.13.4 fi1 DC Resistance Lvhfl'u 66.58 Ohms/Km. Max 
I I 

2.13.5 fi1Propagation delay LYhnu 536 ns/100 m. Max. Yil"l'J1~~ 600 MHz 



' ,d ICV d l 0 .t,.. 

2.14 ~1tlt"lf'fl3-I{Jl'fl~qJqJ1~bl"l7'il"ll'UJ UTP Patch ~1'l.!"J'l.! 12,000 b~'l.! 

2.14.1 dJ'W'i'l''li:JYI'f.l'lbb(9)'lbb'U'U~hn~~'J UTP CATEGORY 6 "l!'W1(9) 24 AWG ,4-Pair 1?!13-1 

3-11\?!~~1'W ANSI!TIA-568-C.2 bb'tl:; ISO/IEC 11801 LD'W'f.ltl1'loW'f.l~ 

2.14.2 'i'l'13-11~tl~'f.l'l-rua..~11?!~~1'W Fast Ethernet (10/100BaseT) bb'tl:; Gigabit Ethernet 

(1000BaseT) 

2.14.3 vl1'Wfl1~-ru~'f.l'l UL Listed File No. E1977711~-rua..~11?!~~1'WI"I'J13-IU'tl'f.l(9)n~\Ji'f.l 

~'lbb'J(9)~'f.la..J RoHS COMPLIANT 

2.14.4 dJ"W~~I?lnruenrn~ t~ L~~'f.l'lVIa..~1~fl1~~1L~mtl'u'i'l'1~~t'YtlJ1ru t"W~1~fl1~~ 2.13 

2.14.5 ~')13-1~1')"lJ'f.l'l'i'l'1~i'W'f.l~tl'U'i'l'fl1'V'lvf'W~IOl~'l bb'tl:; tV! LD'W bUI?l1a.Jii'f.lfi1Vf'W(9)fl1~~(9)~'l 

"l!'f.l'l3-IVI1~YI~1i~t'Wfl1~VIi'l 

2.15 ~1tl~qJqJ1~TtaLfi"JU1bb~'l Fiber Optic "lfil(9)vl 1 ~1'l.!"J'l.! 27,000 3-1. 

2.15.1 LD'W'i'l'1~LmLfi<J111Lb'i'l''l"lfll(9)~(9)~'lfl1~'W'f.lfl'f.l1~1~bb'U'U ADSS Vl~'f.l ARSS (Anti

Rodent Self-Support) ~'l'i'l'13-11~tHb"l!'J'Wtl'U b'i'l'1b~Yh bb'tl:;LD'W"lfll(9) Singlemode 

"l!'W1(9) 1~il'f.l~fl~1 24 Core ~'lil'"Jill'i'l'3-IU~LD'WltJ1?!13-13-11{Jl~~1'W 3-l'f.lfl.2166-2548 

ISO/IEC 11801: 2011(Ed.2.2), ANSI!TIA-568-C.3 bL'tl:; RoHS LD'W'f.ltl1\loW'f.l~ 

2.15.2 ~'f.l'l-r'Ufl1~l~'l1'W IEEE802 .3z, 40/100Gbps, 10GEthernet,Gigabit Ethernet, 

ATM,FDDI, Fiber Channell~ 

2.15.3 ilL~~\I'i'l'~1'lLD'WLL'U'U Multi-tube ~'l Loose tube vl1~'J~.r'i'l'I9J PBT ( Polybutylene 

Terephthalate) LL'tl:;fl1~t'W Loose tube il Jelly Compound L~'f.JU'f.l'ltl'W~'J13-I:l'W 

2.15.4 il central Strength Member vl1~'J~.r'i'l'I9J FRP (Fiberglass Reinforce with Plastic) 

2.15.5 'i'l'13-11'H1-r'ULL~'l~'l"l!DJ:;~(9)~'ll~ 1,800 N, "l!ru::t~'l1'W 1,000 N LL'tl::'i'l'13-11'H1YI'W 

LL~'lfl(9)~'!J b~ 2,200 N/10cm 

2.15.6 LD'W~~{Jlnruenn1~ t~L~~'f.l'lVIa..~1~fl1~~1L~mnu'i'l'1~~t'Yt'Y1ru t"W~1~fl1~~ 2.13 

2.15. 7 fl~ru~(9)~\lfl1~ t'W'Yf'W~"l!'f.l'la..!VI1~YI~1i~IOl:;~'f.l'lLD'W'i'l'1~ l~ LLfl'J1..J1LL'i'l''l"lfil(9)il Lfl~1:; 

LVI~flU'f.l'ltl'Wfl1~tl(9) LLYJ:;"l!'f.l'l~l?lrJ (Steel Armored) LL'tl:;fl~ru~(9)~'lfl1~'W'f.lflyf'W~ 

"l!'f.l\13-IVI1~YI~1i~'i'l'13-11~tll-if'i'l'1~ t~ LLfl'J111LL'i'l''l"lfil(9) b~ilLfl~1::LVI~flU'f.l'ltl'W b~ -k'ltl 

tV! LD'W 1u{Jl1a..~i!'f.ln1Vf'W(9)"lJ'f.l\lfl1~ 1 ~vh~'J'W3J~fl1~ LD'W~1~ty 

2.16 ~1tl~qjqp~Tt~uri"Ju1LL~'I Fiber Optic "lfil(9)vl 2 ~1'l.!"J'l.! 4,000 3-1. 

2.16.1 LD'W'i'l'1~LmLfi<J111LL'i'l''l"lfll(9)~(9)~'lfl1~Wflfl'il1~1'HLU'U ADSS Vl~'il ARSS (Anti

Rodent Self-Support) ~'l'i'l'13-11~tHL"ll'J'Wtl'UL'i'l'1b~Yh LL'tl::LD'W"lfll(9) SingleMode 

"ll'W1(9) 1~il'il~fl~1 6 Core ~'lil ~ru'i'l'a..~U~LD'W bUI?l13-13-111?l~iii1'W 3-l'ilfl.2166-2548 . ~ 

ISO/IEC 11801: 2011 (Ed.2.2), ANSI!TIA-568-C.3 LL'tl:: RoHS LD'W'iltl1'loW'il~ 



2.16.2 'J'fl'I1'Uf1'l'JL-if'l'lk! IEEE802 .3z, 40/100Gbps, 10GEthernet,Gigabit Ethernet, 

ATM.FDDI, Fiber ChannelL~ 

2.16 .3 i'flr~'J'I~~'l 'l lU k!llUU Multi-tube ~'I Loose tube vh~'1tJ1'~~ PBT ( Polybutylene 

Terephthalate) ll'tl:;fl'ltllk! Loose tube 51 Jelly Compound l~'flU'fl'lflk!r!'1'l~~k! 

2.16.4 5l central Strength Member vh~'1tJ1'~~ FRP (Fiberglass Reinforce with Plastic) 

2.16.5 ~'l~'l'J(l1'Ull'J'I~'I"llru:;~(P)rK'IL~ 1,800 N, "l!ru:;L-if'l'lk! 1,000 N w~:;~'l~'l'J(l 

'Vlk!ll'J'I f1 (P)l1U 1~ 2,200 N/1 0cm 

2.16.6 lU'klN~(?l.fi'ru"1'in'ltJ L~lr~~'fl'I'Vl~'ltJf1'l'J~ 'l l~mnu~'ltJ-ffq,Jq,J'lru Lk!'J'ltJf1'l'J~ 2.13 

2.16. 1 n'Jru ~(PI rK'In'ltJ t k!~k!~"ll'fl'I~'Vl'li'l'Vl m~tJ~:;~'f)'ll uk!~'ltl LtJ lln'd'll'lll~'l"lf'W(P)illn'J'l:; 

l 'Vl ~ f1U'fl'l nk! f1 'l'Jn (PIll 'VI :;"l!'fl'l-ff(?l1 (Steel Armored) ll '6'1 :;n'Jru ~(PI rK'Ifl'ltJk!'fl nffk!~ 

"ll'fl'I~'Vl'li'l'VltJ'l~tJ~'l~'l'J(lL-if~'ltJ LtJ lln'dtl'lll~'l"lf'W(P) 1~ ill n'J'l:;l'Vl~mJ'fl'lnk! 1~ -#'~d 

t Vi lUk! 1 u (?l'l~~'flfi'l'Vlk!(P)"lJ'fl'lf1'l'J 1 vJvh'ti'dk!iJflfl'l r~l tlw,h ri'q,J . 
2.17 i'fl'l~qjqJ1fl.!bA~'fl"lht~ Module ~~!PlVi 1 ~1U'JU 26 'flu 

V V I V d 
2.17.1 ~'l~'l'J(l'J'fl'I'JUf1'l'J'JU ll'tl :;~'l~qjqj'llli 'VI 40Gb/s 

2.17.2 ~'l~'l'J(l'J'fl'I1'Uf1'l'Jvl'l'l'lk! l k!'J:;tJ :;'Vl'l 'l 100 l~(?l'J ~'l'Vl1'U ~'ltl -ffq,J qj'llli OM3 ll'tl:; 

'J:;tJ:;'Vl'l'l 150 l~(?l'J ~'l'Vl1'U~'ltJ-ffq,Jq,J'llli OM4 

2.17.3 ~'l~'l'J(l'J'fl'l1'u CML compatible electrical 1/0 

2.17.4 ~'l~'l'J(l'J'fl'l1'u 11.2 Gbps per channel bandwidth. 

2.17.5 ~'l~'l'J(l'J'fl'I1'U~'l(?l'J~'lk! RoHS 

2.17.6 ~'l~'l'J(l'J'fl'I1'U'fllli'VlflflL~L~~'lf1~'l OC ~k!~'l 70C 
q 'II 

2.17.7 ~'l~'l'J(l~(P)rK'ILWlf'fl'l-ffq,Jq,J'ltwllUU OSFP+ "ll'fl'I~Uf1'Jru Core Switch "lftJ(P)~ 1 lk! 

'J'ltlf1'l'J~ 2.41~ 

2.17.8 ili'fl'lr!'flk!liJr!l(?l'fl{llUU MTP/MPO Optical Connector L~'flf1L-if'l'lk!(?l'l~r1'1'l~ 

~'fl'lf1'l'J t-if~~'~~~'Vl'lil'Vl m~tJ~:;fi'l'Vlk!(P) t k!fl'ltl'Vl ~'~ . 
2.18 i'fl'l~qJqJ1fl.!bA~'fl"li1tJ Module ~~!PlVi 2 ~1U'JU 26 'flu 

I 

2.18.1 ~'l~'l'J(l'J'fl'I1'Uf1'l'J1'U LL'tl:;'ti'l-ffq,Jq,J'llli Vi 40Gb/s 

2.18.2 ~'l~'l'J(l'J'fl'l1'un'l'Jvl'l'l'lk! t k!'J:;t]:;YJ'l'11~iJ'fltJf1~'l 1 o nt'tl L~(?l'J 

2.18.3 ~'l~'l'J(l'J'fl'l1'u 11 .2 Gbps per channel bandwidth 

2.18.4 ~ 'l ~ 'l 'J (l 'J 'fl '11' U ~ 'l (?) 'J ~ 'l k! 40 G Ethernet IEEE 8 0 2 .3 ba and 40 GBASE-LR4 

Standard. 

2.18.5 ~'l~'l'J(l'J'fl'11'U'fllli'VlflflL~L~~'lf1~'l OC ~k!~'l 70C 
q 'II 



2.18.6 ~'la.J'l'jfl~ IPlrK'I LtJozf'fl'l~ttJ ty 'HlHb'IJ'IJ OSFP+ "ll'fl'lip.Jfl<jru Core Switch "lfUIPl~ 1 

LtJ<j'ltJfl'l'j~'f)~ 2.41~ 

2.18.7 b~tJ'fl.ff'lbb'IJ'IJ MTP/MPO Optical Connector bb'tl:: Duplex LC Connector LIPltJIOJ:: 

b~'flfl L~'l'l'I-J\?1'13-l (?)'J'l3-l $1'f)\Jfl'l'j L~"'l~'~~ 3-l'VI'li'J'VItJ'l~tJ"'J::ih'VItJ(?) t '1-Jfl'ltl'VI~'~ 
' 

2.19 iiN'iYqJqJ1f:l.lbR~'fl~1ll Module "lfiliP'IVi 3 ~1'l.!'l'l.! 26 lfl'l.! 

' 
2.19.1 ~'la.J'l'jfl'j'fl\J-rufl'l'j-r'I.Jbb'tl::'tt'l~tyty'lru Vi 10Gb/s 

2.19. 2 ~'13-l'l'jfl'j'fl\J-rufl'l'jvi'l'l'l'I-J t '1-J'j::tJ::'VI'l'l 3oo b3-l \?]'j 

2.19.3 ~'13-l'l'jfl'j'fl\J-ru VCSEL transmitter 850nm. 

2.19.4 ~'13-l'l'jfl'j'fl\J-ru Data rate 9.95 to 11 .3Gb/s 

2.19. 5 ~'13-J'l'jfl'j'fl\J-rufl'l'jvl'l'l'l'I-Jbb'I.J'I.J Duplex LC connector 

2.19.6 ~'13-l 'l'jfl 'j'fl '1-ru fl 'l'jvl 'l'l 'ltJ bb 'IJ 'IJ 2 -wire interface for management and digital 

monitor 

2.19. 7 ~'13-J'l'jfl'j'fl\J-rua.J'l\?l'j~'ltJ IEEE 802.3ae, RoHS 

2.19.8 ~'13-l'l'jfl'j'f)\j-r'I.J'fllli'VIfl~b~b~~'lfl~'l oc "'ltJii'l 70C 
q 'IJ 

2.19.9 ~'la.J'l'jfi~IPlrK'ILtJozf'fl'I~(]J(]J'ltwbb'IJ'IJ SFP+ "ll'fl'l~tJfl<jru Core Switch "lfUIPl~ 2 LtJ 

'j'ltJfl'l'j~'f)~ 2 . 51~ 
' 

2.20 i'fl'l'iYqJqJ1f:l.lbR~'fl~1ll Module "lfiliP'IVi 4 ~1'l.!'l'l.! 120 lfl'l.! 

' 
2.20.1 ~'13-l'l'jfl'j'fl\J-rufl'l'j-r'I.J bb'tl::'ti'I~(]J(]J'llli Vi 1 OGb/s 

2. 20.2 ~'13-J'l'jfl'j'fl\J-ru fl'l'jvl'l'l'ltJ L tJ'j::tJ ::'VI 'l'l 1 o AT 'tl ba.J \?J'j 

2.20.3 ~'13-l'l'jfl'j'fl\J-ru DFB transmitter 1310nm 

2.20.4 ~'13-l'l'jfl'j'fl\J-ru Data rate 9.95 to 11 .3Gb/s 

2.20.5 ~'la.J'l'jfl'j'fl\J-r'I.Jfl'l'jvl'l'l'l'I-Jbb'IJ'IJ Duplex LC connector 

2.20.6 1{'13-l 'l'jfl 'j'fl\J-ru fl 'l'jvl 'l'l 'ltJ bb u u 2 -wire interface for management and digital 

monitor 

2.20. 7 'l{'l3-J'l<jfl<j'fl\J-ru3-l'l\?J<j~'ltJ IEEE 802.3ae. RoHS 

2.20.8 1{'13-J'l'jfl'j'f)\j-r'I.J'fllli'VIfl~b~b~~'lfl~'l oc "'1'1-Jii'l 70C 
q 'IJ 

2.20.9 'l{'la.J'l'jfi~IPlrK'ILtJozf'fl'I~(]J(]J'ltwbb'IJ'IJ SFP+ "ll'fl\l~tJfl<jru Core Switch "lftl(?)~ 2 LtJ 

'j'ltJfl'l'j~'f)~ 2 . 51~ 

2.21 "lf!Plbb'U!Jlb!Jl'fi~~'BY-h'l"llll1ll'fltlfl7ci'~17'fi\ILW UPS ~1'l.!'l'l.! 6 "lf!Pl 
q q q 

2.21.1 b DtJ"lfiPl bb u 1?1 bl?l'fl~~ ~'13-l 'l'jfl ~'fl~ 'J\l"ll u 'lt!"'l'lfl 'flU fl'jru ~'l'j'fl\JL 'YJ UPS b~ 3-l"ll'fl\l 
q q 



2.21 .2 dJh!N~I?Inru-n.n'ltJ t~ b~~!l~Vl:I-J'ltJfl'l'j ~'lb~tJ'Jnu~tlfl'Hihh'j!J~ 1 vJ uPs b~:I-J~!l ~ 

:I-J'Vl'li1'Vl tJ'litJ 

2.21 .3 bbUI?Ibl?l!!~dJh!bbUU Maintenance- free Lead Acid Hot-swappable 

2.21.4 a:l Output Voltage ~h!'l(?J13-JiJ!ltJfl~'l 192 V DC 

2.21 .5 ~'l:I-J'l'j\J'j!J~-ru!lru'Vl.n~fl'l'jVh~'lhl1~13-l~'lfl~'l oc 10/h!~~ 40C 
q 'IJ 

2.21 .6 1~fl'l'j-rtJ'j!J~:I-l'l\?l'j~'lh! RoHS 

2.22 '£Jtlfl"icl~1"i'£l.:ifw UPS ~11-d'JU 30 ~'J 
q 

2.22.1 bUh!!!Ufl'jnJ~'l'j!J~ 1vJ bbUU Line Interactive with Stabilizer 
q 

2.22.2 a:lrh~~ 1vJvh 13-lilmm~'l 12oovA r.l1t1 1vJ1~13-liJ!!tJfl~'l 12ow Vl~!l~fl~'l 

2.22.3 ~'l:I-J'l'j\J~'l'j!J~ 1vJvh Full load 13-liJ!!tJfl~'l 5 hl'lYi 

2.22.4 a:l101!! LCD bb~(?l~~\l'lh!::bih! Input, Output, Replace Batt 

2.22.5 a:li!!~b~tJU 1vJbUh!bbUU Universal b~tJU 1~~~tl&flfl~:l-lbb~::bbUUbbUh! 

2.22.6 a:l ~!! vJ \?] bb 'J 4 u ~ Vl 'l 'j r.r (11 fl 'l 'j Yl ~!! :1-l Y1 ~ n .g-hi Auto Restart bb ~:; 'j:; u u No load 

Shutdown 

2.22.7 1~fl'l'j-rtJ'j!J~:I-l'l\?l'j~'lh! :l-l!lfl.1291 3-2555 • EC • FCC . UL bb~:; RoHS 

2.23 ~'iltlfl"icl (Rack Cabinet) ~11-d'JU 2 ~ 
'LI q 'LI 

" 2.23.1 "lJh!'l(?l 42U ~t?·ha:l~.J'ltJ(?J~'lh!~'l~vl~~!!~~'lh! 

2.23.2 t]'j:;\?IVlil'l'Vl~~bbtJUI?I::bbfl'j~bU(?l~'lh!VliJ'l 1 U'lhl ~'lh!Vl~~ 2 U'lhlbU(?l 
'IJ 

2.23.3 ~'J'l:I-J~fl13-liJ!!tJfl~'l 1,200 ~~~b:I-J\?I'j 

2.23.4 ~'J'l:I-Jfl~'l~ 13-liJ!ltJfl~'l 60 ~~~b:I-J\?I'j 

2.23.5 a:l Vl'W 'J tJ fl1:; 1011 tJ fl1:; bb ~ 1 vJ vh (Power distribution Unit) ~ il b~ 1 b ~ t1 u bb u u 

IEC320- C1313-liJ!ltJfl~'l 24b~'lbb~:: IEC320-C19 13-liJ!ltJfl~'l 4 b~'l L-6~'l'W 

2.23.6 a:l Patch panel 24 Yl'il{l?lbbUU Front removable snap-in faceplates 

2.23.7 a:l Angle patch 24 Yl!l41?1r.$'l'W'J'W13-liJ!ltJfl~'l 1 "1!(11 

2.23.8 a:l~'ltl Patch cord UTP CAT 6A "lJ'W'l(?l 28AWG small diameter ~'J'l:I-JtJ'l'J13-liJ!!tJ 

fl~'l 3 b:l-l\?11 ~'lhl'J'W 24 b-R'W 

2.23.9 il bbN~-wn~'ltJI?I'l:~-Jr.$'l'W'Jh!L-6~'l'W~ b'Vl:l-l'l::~:l-l 

2.23.10il~ ~'W bb~::~ru~fl't:ltw::b~tJ'Jfl'WfltJ~m..lfl1\lh~~.fl'ltJL'W~ Rack In Row L'WVi'il~ 
q q 'U q 'U 

I 

~ Rack In Row b~:~-JYiilmJ 
'IJ 'IJ 



2.24 

2.24.1 ~Vll-b~tl".i:;a..l'J'&H·.J~fl~1'l (CPU) Intel Core i7 -8500U Vl~'fl~fl~1 

2.24.2 ~Vl'\.h~l"l'J13-1~1Vl~fl (RAM) DDR4 Vl~'fl~fl~1 "ll'\.J1(P) 1~il'fl~fl~1 8 GB 

2.24.3 ~ozf'fl'lL~'fla..IIJi'flLL'U'U USB 2.0 Vl~'fl~fl~1 ~1'W'J'W1~il'fl~fl~1 3 ozf'fl'l 

2.24.4 ~ozf'fl'lL~'fla..IIJi'fl".i:;'U'ULI"l~'fl"lhmL'U'U RJ-45 1Pl13-13-111Pl".iJ1'W 10/100/1 000Base-T 

2.24.5 ~".i:;UUL~'fla..IIJi'fl Wireless LAN 1Pl13-13-111Pl".iJ1'W IEEE 802.11 ac 

2.24.6 ~".i:;uuL~'fla..~IJi'fl Bluetooth 4.0 Vl~'fl~fl~1 

2.24.7 ~ Hard Disk Drive l"l'J13-IL~'J1~il'fl~fl~1 5400 rpm LL~:;~I"!'J13-1~1~il'fl~fl~1 1 TB 

2.24.8 ~'"l'flf11~"ll'W1(P) 1~il'fl~fl~1 15 ll'J l"l'J13-l~:;L'S~(P) 1~il'fl~fl~1 1920x1080 Pixel 

2 .24. 9 ~~'IJ'f){ (PI ~'f) fl~ ".if11~ 11 Yl~ LL ~:;'fl'lfl t]~'U'WLL U'W~ 3-loW LL 'U'U fl1')".i 

2.24.10~J1Vl'W'mu11~Lfl'Wfl~11.6 flL~nfa..~ 

2 .24. 111~a-.~11Pl".iJ1'WI"l'J13-ltl~'fl(P)n~~1'W1vh~h~Pl13-13-111Pl".iJ1'W UL Vl~'flLVi~'ULYh 

2.24. 121~3-111Pl".iti1'Wfl1".iLL~~fl".i:;'Gl1~1"l~'WrJYI~IPl13-13-111Pl".i~1'W FCC Vl~mVi~uLYh 
~ . ~ 

4 a ~ Q~ o d 
2.25 LR~'fl.:JIPI~'J'GlL'?fRRfilfl1W~1tiLRL'U~ '?f'W(P)YI 1 ~1'W'J'W 1 LR~'fl.:J 

q 

2.25.1 '&{13-11".if1Vl11"l'J13-lm'J IP11LL'l...l'l "lJ1(P), short. open, split "ll'fl'l'C{1~ 1~ 

2.25.2 ~ Function 1Pl".i'J'"7Vl1 Crosstalk LL~:; Impedance "ll'fl'l'C{1~ 

2.25.3 ~ Wire Map "ll'fl'lfl1".iLih1X'J"ll'fl'l'C{1~ 

2.25.4 LiJ'WL'"'~'fl'l~'fl~'C{13-11".ifl Qualifies Bandwidth "ll'fl'l'C{1~ l~ 

2.25.5 ".i'fl'lf'IJ'C{1~-ffqJqJ1tw"lfll(P) UTP, STP, FTP, SSTP, RG6, RG59 

2.25.6 '&{13-11".ifl Discover 1tJ~'l Device LL~:;'U'flfl Speed "ll'fl'l Device 1~ 

2.25.7 '&{13-11".ifl~'l Tone L-6nu lntellitone Pro 200 Probe L~'fl L-6l'Wfl1".i~'WV11tl~1~'&{1~ 

2.25.8 Lfl'Uil'fla-.1~ 1~L~'fl'f)'flfl".i1~'l1'W 1~1~il'fl~fl~1 250 ~'fla-.1~ 
~ ~ 

2.25.9 ".i'fl'lf'Ufl1".i~Pl".i'J'"l'C{'fl'IJ3-111Pl".iJ1'W 1000BASE-T, 100BASE-TX, 10BASE-T, VoiP, 

1394b S100, TELCO, Coax 

2.25.10~1"1')13-ll"l'lYI'W l'Wfl1".i L-6'l1'W ".i'fl'lf'Ua-.111Pl".iJ1'W IP20/IP67 
d a ~ .c:. .d o d 

2.26 LR~'fl.:JIPI~'J~L'?fRRfi!fl1W~1tiLRL'U~ '?f'WIPI'VI 2 ~1'W'J'W 1 LR~'fl.:J 
q 

2.26.1 '&{13-11".ifi~Pl".i'J'"l~'C{'Gl~'C{1m'"'LD~ LL'C{(P)\JI"!'J13-lm'J , Wiremap, Cable ID LL~:; ".i:;~:;ltJ 
~ 

tJ\I~(P)~~Uq)Vl1~'J~f11~fl".i1'\"JYlfl"ll'fl\l Wiremap, ~'J~Vl~flfl1".i TDR (Time Domain 

Reflectometer) 

2.26.2 '&{13-11".ifl~'l Tone L-6nu lntellitone L~'fl L-6L'Wfl1".i~'WV11tl~1~'&{1~ 

2.26.3 ".i'fl'lf'Ufl1".i~Pl".i'J'"l'C{'fl'IJ3-111Pl".i~1'W 10/100, Gigabit Ethernet, POTS, LL~:; Power over 

Ethernet 



2.26.4 'j'tJ'J-ru,r'J'tl''ltJiffq.Jq.J'lrul?l!l'lf'W(?J RJ45, RJ11, Coax 

2.26. 5 ~ I"I'J'l:l-1 vN'Vl'ht~ 'I.Jfl'l'j l-6'1'1'\.J 'j'tJ'J-ru:~-~'l\9l'j~'l'I.J I P20/1 P67 

2.27 ~~1·z.n L 'VI~I"fvnh~uu 1'fl~ ~1'\.J'l'\.J 1 LA~'fl-:1 
'LI 

2.27.4 'tl''l:l-l'l'jtH~'tl:l-ll?l'tl'j:;'l.Ju L'Vl'jli'i'~vi'Lb'l.J'l.J b~:l-1 (PSTN) L(?JtJ~~'tl{'Vl Analog FXO ~'l'I.J'J'I.J 

1~iJ'tltJfl~'l 8 ~'tl{'Vl 

2.27.5 'tl''l:l-l'l'jtH~'tl:l-ll?l'tl'j:;'l.Ju 1 'VJ'jli'i'~'V11'tl~ ~'l'I.J LtJ<j L\9ll"l'tl~ SIP 1~mh~iJ'tltJ 50 Trunk 

2.27.6 ~~'tl{\9l Gigabit Ethernet , USB 

2.27.7 Sh:;uu\9l'tl'l.J-ru5\9lL'!.J~~ (Interactive Voice Response) 

2.27.8 ~'j:;uuuuVifl'j'ltJ~:;b1:itJ(?Jfl'l'j L'Vl'j (Call Detail Record) 

2.27.9 'j'tJ'J-ru SIP video endpoint \9l'l:l-l:l-l'l\9l'j~'l'I.J H.264, H.263 or H.263+ codecs 

2.28 L'VI~I"fwVi~~uu 1'fl~ ~1'\.J'l'\.J 20 LA~'fl-:1 

2.28.1 biJ'I.J t 'VJ'jl"l~'Yl'j:;uu L't!~ bbuu tK'~ t~:;~'j!J'J'!'u ~'tl''l·zn t 'VJ'jl"l~'Yl'j:;uu 1!1~~ b'i{'I.J!l:~-~'l1~ 
"' 

2.28.2 ~"ll'I.J'l(?J'VIil'l'"l'tl 1~iJ'tltJfl~'l 2.95 ll'J 

2.28.3 ~'Y'I'tl{'Vl Ethernet 'VI~'tl~fl~'l 'j!J'J'!'Ufl'l'jroJ'ltJ L'Y'l~·h'!.J'tl''lmb~'I.J (POE) 

2.28.4 'j'tJ'J-ru:~-~'l\9l'j'lfi'l'!.JLtJ<jL\9ll"l'tl~l?l't!LtJii SIP RFC3261, TCP/IP/UDP, RTP/RTCP, 
6S 

HTIP/HTIPS 

2.28. 5 'j'tJ'J-r'l.Jfl'l'jb~'l'j,_r'tl'lffq.Jq.J'lqj b~tl'l\9l'l:l-l:l-l'l\9l'j'l~'l'I.J G. 711 ~/a, G.722 (wide-band), 

G.723,G.726-32, G.729 NB 

2.28.6 dJ'I.J~~\9lilru,rntJ l~bl"l~'tl'I'VI:l-l'ltJfl'l'j~'l b~mnu'tl''ltl~t!Jt!J'lru l 'I.J'j'ltJfl'l'j~ 2.27 
' ' ' 4 Q tl' ..:::. .d 0 4 

2.29 LA~'fl-:JA'fl~W'Jb!Pl'fl~Wfl'W1 (Notebook) '21''\.J!Pl'VI 2 ~1'\.J'J'\.J 1 LA~'fl-:1 

2.29.1 ~m .. i'JtJtJ<j:;:l-I'J~~~fl~'l'l (CPU) Intel Core i5 bb'l.J'l.J Dual-core 'VI~!l~fl~'l I"!'J'l:l-IL~'l 

1~il!lt!fl~'l 1.8 GHz ~~ Tubo Boost 'i{'J'tl'(?J 1~il'tlt!fl~'l 2.9 GHz 
"' q 

2.29.2 ~'VIkl'lt!I"I'J'l:l-l~'l'VI~fl (RAM) LL'l.J'l.J LPDDR3 'VIi'tl~fl~'l "ll'I.J'l(?J L~iJ'tltJfl~'l 8 GB 

2.29.3 ~~'J4'(?lbfl'l.J~'tl:l-l~bb'l.J'l.J SSD Vli'tl~fl~'l I"I 'J'l:l-ll<ill~iJ'tlt!fl~'l 512GB 
"' q 

2.29.4 ~l<il'tlfl'l~bb'l.J'l.J LED 'lfil(?J~'I.Jb'l'l"ll'I.J'l(?J L~il'tltJfl~'l 13.3 ll'J (bbW"J'Vlbbt!'l) bb~:;~I"!'J'l:l-1 

~:;b1:itJ(?l 1~il'tlt!fl~'l 1440x900 Pixel 

2.29. 5 ~tl'l.J!J{(?J LLtJ l"ll~vl~~'flfl'l~'jfl'l~'ll 'Vltl LL~:;'fJ'!fl~~'l.J'I.JLbU'I.Jv:l:l-I'W LL'l.J'l.Jtl'l'J'j 

2.29.6 ~'j:;'l.JUL~'tl:l-ll?i!l Wireless LAN \9l'l:l-l:l-l'l\9l'j~'l'I.J IEEE 802.11 ac 

2.29. 7 'j'tJ'J'!'U'j:;uutJflU~fl'l'j Mac OS High Sierra 



t'~ 11 L!tL!} 11 B~ BL~rt~ 1 L rt 11 

It ULrtH~LlJ 



1. t~'J.J'Y1'1-:Jt~'J.J~'U:J~Uttfl'l~'1bt~-:J "lfil~v\ 1 (24 Core) ~'1'J.J'l'J.J 7 t~'J.J'Y1'1-:J 
1.1 'C:h'ITfiU~fl'l'jbYJI"ll'WL'i'l€J'tf'l'j'tf'WbYI~ LtJ ~PJru:;I'J~'Jfl'j'ja-Jm'tf(?]4 (COM to ENG) 

1.2 i'l'ITfiU~fl'l'jbYJI"lL'WL'i'l€1'tf'l'j'tf'WbYI~ LtJ l"lill::bfl~(?]'jm'tf(?]4 (COM to AGR) 

1.3 i'l'ITfiU~fl'l'jbYJ~PJL'WL'i'l€1'tf'l'j'tf'WbYI~ 1 tJ ~PJru::bbYJYitJ~'l'tf(?]4 (COM to MED) 

1.4 ~PJru::bfl~(?]'jm'tf(?]4LtJ ~PJru::bbYJYitJ~1'tf(?]4 (AGR to MED) 

1. 5 l"lill:: bfl ~(?]<jm'tf(?]4LtJ ~owtri'Jr.rmb~ bVi tJ :; (AGR to MAEHEA) 
"' 

1.6 ~PJru:;/'J~'J fl'j <ja-J~'l'tf(?]4LtJ ~-wtri'Jr.rmba-hVitJ:: (ENG to MAEHEA) 

1.7 ~PJru:;I'J~'Jfl'j'ja-J~'l'tf(?]4LtJ l"lill::bfl~(?]'j~'l'tf(?]4 (ENG to AGR) 

1.8 'fl'l~Pl'l'jb~tJ'W'j'Ja-J'j'l'/5'W~PJ~owYI4 ~PJru::bbYJYitJ m'tf(?]4 - 'VI'fl~flbbYJYitJ'I51tJ 3 

2. t~'J.J'Y1'1-:Jt~'J.J~'1U~UUfl'l~'1tt~-:J "lfiJ~.y\ 2 (6 Core) ~'1'J.J'l'J.J 8 t~'J.J'Y1'1-:J 
2.1 'VI'fl~flbb'Y'J YitJ 3 ii..:J 'VI'fl~flbb'Y'JYitJ 1 

2.2 'VI'fl~flbb'Y'JYitJ 3 ii..:J 'VI'fl~flbb'Y'JYitJ 2 

2 .3 'VI'fl~flbb'Y'JYitJ 3 ii..:J 'VI'fl'ITfl~fl~'lbb'Y'JYitJ'VIt1j..:J 1 

2.4 'VI'fl~flbb'Y'JYitJ 3 ti..:J 'VI'fl~flbb'Y'JYi tJ 4 

2. 5 'VI'fl~flbb'Y'J YitJ 3 ii..:J 'VI'fl~flbb'Y'JYitJ 5/6 

2.1 'fl'liPJ'l<jtJ!Ju~fl'l'j sou ii..:J 'VI'fl~fl'tf'J'W~'flfl~'j'fla-J 

2.8 'VI'fl~mbYJ Yiti' 2 ii..:J 'VI'fl~mrfl~fl~'l bbYJYiti' 14 .ff-w 



1.1 ~1~fl'IJ~fl1'3L'VI~l'l.!l'ttti~1'3~,.!L'VJIOT Ltl ~~~110l'Jfl'3'33-110'11~1Wf (COM to ENG) 

~1'W'nuinTH'Yirl L'\.J h~'i'l"1"i'i'l"'\.JL'Yiff - Vl'il~~tHJ'\.J:~-.~1~1 - ~1'W'fl'VI'il'i'l":l-l~ - Vl'il'l51t16 - Vl'il'l51t15 -
q 



n. 
i:~~~~~~:!mi2:l -LR.LU'ft,_.fl.LlJg -C'L~UL_tvt1JtiU1.g -Mtill.~@!{l, -~LUll.L~L~~gtilg -}~gL)!lLI;lA.~ 

::mi2:l 1J0t~Li2:lLI1 -}~gL)!l?1.gL)!l:!~f1~%:!~11}~gLJ!l~%;:mi2:l -J!llA.1?1.g~Lg~~1 ?1.1 i2:llA.1~LU~fl.UJ:bL~ 

(~9'v' Ol WOJ) }M~L~~MRU1:::ro~ fl! ~IA.1i'1.~~L~{}~li'1.l~IA.1~Lu~n.u,tt.L~ l·~ 



b 

L~~~~~~Y1J1.lj -L~l'1.~lJ~11~ -t..!f1mt..!(bl'1.1'1.lj -~L)l.ll.lJ~M,t,~ -hllA11'1.~~L~~~1 1'1.1 ~lA1~LlJ~f1lJ,tbL~ 

(G3W Ol WOJ) _}W~L~I11A.M11::m~ fll. ~IA.nt~~L~!}~1rt1~1A.1~Lu~n.u,ttL~ £·~ 



b 

ll.l!!.Ln:::mle:l -R.M.IDf.LgU~.!'tLC'U):l.L~ -ti@~Ml'1.~le1L~~ -N .. ~ll1.f.LUC'f.le11 -}~M.Lh'lf.~R.U1:::mle:l 

(G3W Ol ~8'v') }~~LJ!!llliA.M11~1'tl~ 11J.. }~~LJ!!l~~~U1~1'tl~ v·L 



"' -;:~~1/C11fil~~~\'1.h!l-U@@f1.1'::Wi:'~i:'@~~~n,~~1\'1.\'1.tj-N..~~IM,.LUI:-!'.~1-}W~Lh!l!'.WR.U1::m~ 
' 

('v'3H3'v'W Ol ~9'v') ~ll~!1!i111l~~~i'1.~ lll_}~~Lk!l!.~R.U1~1'1l~ g·~ 



1.6 Afii~1~'Jn"a"a3-1~1~lJI·fttl ~\.!~1r.rmb3·h~tJ~ (ENG to MAEHEA) 
'U 

r!ru:;1JI"!'Jf1'j'j~ I"!T&Hw~· - Vf'fl'l~~ (91 r1rn:;1J l"l'Jfl'j'j~ 1"11~(;1{ - 1'(9l'fl L~'l ~ "if'fltJ4 - 1'(9l'fl L~'l ~ - 1'(9141 
• • • 

d:l'l - 1'(91Lu'I'W'flt~ - ~·~ .. n~fii'l'1b'Vll"lu 1~~Phu~~b'Vll"l - Vl'flvrnL'\...nl'1nubb&M~t~:;- l"l'Wrh-Y(;J1'Vl(>l~'fl'~ -. ~ 

0 Q..l d'~ Q/ I .<:::i 

r!ill:::~(;J~1VIf1'j'j~ - ~1'Wf1'11'W~'Wtl'di0Jtlbb~ bVItJ:; 



}~gL)!!l~~R.U1:!ru~ -i:~~~~~~;:m~ -l!!,b}~~~Lifb~n.;:m~ -LU~LY1.111fb -}~gL)!!lti~~Ut,)!!l~;:m~ 

(~B'v' Ol BN3) _}ijj~Lkl&ij~RU1::m~ fl.J..}ijj~Lklli&&ULkl~::m~ L.L 



















~ V~ ,LliA.M11LA.U~U_ttU~@,flt t'~ (; ,LliA.M11U~@,flt ~rc; 

"' 





uuuvhlflJ~IflUI"n•·nhchn~-,!ilGl!il~"fltlmrun")::~•u iifllflJi ru Access Poin t 

l-iU'l fN'lU 
l.U.I'ltJUr.H H\ivb.n.fl'iim H\1 AutoCAD 'i'lJJ AP <tiu '4-.u'lu AP n'l'ii'l'iilU~HlJJ I "i'lU'lU AP n'l'iA'iillJAtlJJ 

il '1A'l'i 
(li/'bili) (li/'Wli) 1Uil'1A'1'i 

.. 
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I 4 1 4 
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«>1rn:::~.tvnll tJ(<'11£1ril'l 07701 Ul~a~ 'l(~y I II .4ft ll ~ I 711_ t\J j 1 
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3 

,. 4 1 2 
«>1rn:::u\'lVltJ(i'1lElril1 'onn Ul~Elril'li'l'll'linl'l 8/6 

.. 11 8 u ,. 
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SJJ G tLLHLL.L!:::!.(t~ 
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11l Ql.t\ ~ Ofi."U r\LJJ:: t n.f:J . ,.~ 
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; .... ~ 
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"' . 
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