KWy

Sy Lo pls

E]=]RRb

GLOBAL SYSTEM FOR
MOBILE COMMUNMICATIONS

www. par sbook. org



tolS lgs

+ GSM bl 30 (w3 3t + b sl Of ko ko Sl Jud (S s

Slanium 1530 43 Camd GSM (1351 +GSM 8yl (3 y20

(S Olasuin Zud g + (g sl Of o

www. par sbook. or g



aziuo Sleis
Dttt e e s e e e e e s Ao

Jsl Jad

T et e e e e e e e e e o (2 e slo Al Axwgs
O OSSOSO o 2 S59)SS
5T, sk o aSes iy
Lo 500 Jskes 4 Jsbo 5 5l 8 >
LB Foko sl aSes gl
p9d Jad

L7t GSMils asiis
S Ay )
L8 GSMea, 5
3 T 1P,y e LUl by
21 oS lislug GSM Jsb asis Uy olosl
22 e e R R e e e Cona  Jolos aligs
2 S, GSM ,leaxs
23 e $enMS
23 $ewBTS
2. e e e $ceBSC
2. FETIRPN PSR S X JUNEPSS RIINTR ST I

www. par sbook. or g



fpg Juad

2 e WIMAX (cla a5t
2T et ¢ e WIMAX
29, [Sesls] (8 yne
30 Wi-Fiy [WIMAX] <lis
B0 [ Sosls] (sblse
B0 [ Ssls) slewSsm
3 S Eog Libgy 00g95me
< Mobility =5 > Jl> o solizl
B2 [WIMAX] slas sl
B2 e [ Sesls] o8 ledlbl
1 e 22 SloaSs (gla IS 5y
34 AYoNE USSe
35 A-Y\ 2 IEEE clasis
Bttt [WIMAX] ous]
BB s 2 b aSd wa s st WiMax
A0 S oo 5 aisS> WIMAX s
41 Sams plnil Wil o o5 4> WIMAX

www. par sbook. or g



wla Jm kj.! LE) J5J.w R Sl 00 L.S..MJ J5J.w LSQL.\.U )‘ aS Cowl @yé‘) 6‘ 45......: ‘g_;]jl'“’ 6)45.....915 45“...4 ui:

(Cell Site Jsho ol )1 4 a5 548 (oo Juato

) ‘) 6‘ oo,';.mf (5351')‘) w...uj; s..\.a)j < )‘)3 o~ )LZS Pod $39 [ ngw U')‘ ..\...a; <? (Base StatIO)’]mL‘ om‘ lJ

50085 b ol oo olyen sle a5 alax 5 g0l sle olfis woad i ol 4y oS e sbml oldl i il 3l

g 8 Jsho a4y sl J1 L 9l O e Jsho 5 5T > S 1,5, bl

1410 olB sble L8y pwlw 4 Coud Jolw b 4l

(b STnbre pimens (0008 sl Jlo 5 (0,500 slo JUSew b LS 2alVL Adginly 6551 Sracll o
Lol 53 5550 b G ol 31 (oo 5 el oSl o sl ol s s et 3 o8 el 25 5T i
S s 45 il 5100 i Jshoo @3 4 sl (i 4 Wil 0 4l G Jshos (320l s )0 05 ailss-
BL6 A sl JSo loges g oo poles b 10 Slog o2 corge il S a0 Libg oS adly > Lo pls
P A (55 pgmye slo JSE 25 B (glo JSE il oy oo S 4 5] e by S e3gazme me i lp st
@ 0,0 3939 5w ey b o] G T L cslite a5 (B—F1F) ai salgs jamme wilS )8 @ o Jglo ool 5l plas
o S ol A28l 428005 5 S0, b sl slo oo 45 5 (g (s cHisin (ool 6 s 2 e

ol G S8 L sl Joho 098 alucan cmilo Lad g g 1,50 ailg (oo 3 Slgzmen e sla JUSKw o

2540 Jskos 44 Jokus Sy 51 5 5>

ouil) 095 D9d (o0 Su3F P93 TR A 9 35D (o8 )90 T Ul 5 (ST ST (g D (o) p &S (L (ST Jle o
ouly s adad Jlasl JUiSw 090 Judo 4y (ST o a5 0590 oo 4 U a0 po i | uilS 3 5L5 D90 jo ST

oy (6503 8 B L) plis 0)lgs walss (oo il ol o5l nl 51 (ST

4

www. par sbook. or g



5 G 5 aim o b e 50 s & sk S 5 plae blse (slo oo o Ladl 1o ok 58 i 5o
oSl 3 iy sl (9 5 (Sedg AN 90 %00 ol Ko olS 8 s s S S, Sl s 05 bk L
Jgm5 Jos cpl @ 050 sod soliiul ] lp cws Sldes 5l g axiwn (053 Ol ol pled 0gd o pll b
G 0,8 oo 518 hlse jo J0s> Ojse 4 wax JUIS IS job 4 ansS (Handoff oS oy b (Handovey
o Jiie ;50 JU 4 JU G 51,055 &0 ilige al>ye onl 50 0 dy plnil S ol ok 51 Sledlll Jols

el Dglaie 0 pi 4y i SO 51 9o Slles (3.80 050l .09

Cosl GSM Sty bl Jlio S,

as cal s ol jor (12l S Ll ol o 4ol a0 Jole sl aSill 0550 40 g o0 4 Jlie 5 (60 0,8

...\3)|\> oML ‘) Sgo

Azl Yooms g aiwd dgaome o uilS 8 a8 > 0iiS oo colaiul by Jolo 51 Jdo cpl s 00 ol e ali (sla oSt
S sl oaiws Jl 5l g ais (o udS 6 5eelS Djgo ]y (S8 ol e 35 (Jolu ST Wl S ide g e

A dalgs b il ol 205b a4 e lejen SYLall Sl a8 Lo aed 4y 0S e soliiul hed
555 bl el plal 525 5 (ol o 5 G S5 s 35 g S ol 5l 111, il 5.5

S leris 4l o7 o 1) olyen slo Al YU slast alsly aF Wl (6yits 5 5SS sle Jsbo Ygano gslis

o sl fate Al ages ad a4y JS 50 e (o] 5wk Jate il 55 0 S 4y Joko sl a5 el

www. par sbook. org



646‘_9';9‘3‘}%@.‘)@@)15ébtﬁjoﬁ‘slb)o.xmo‘sau&&%|)6P6OOGCMJ5L~)QYWLQM)¢
o2 5 y0slS 30 10 o] G 5l Wil cewlio Lyl 40 )5 G AT ol Son s (pl (G Sy (o0 o yiaghS

WS el s S

@ Jolo a1l S ol alox 5l la,0iS 51 S 50 0isS o soliiwl Jglu (5,5L8 5l ol yan (als slo aSiis plas a5 L]
sl z 0 b ldiins a5 s alien slo ol gl o lsale slo 4l iz 2 090 (0 00 IS 4 ol jen yali o5ly sl

DS oo 2l Sledbl b oy cpl 5loyleale 5 b 5l g i O g 4 g dinns wled Ho  Jele

www. par sbook. or g



1Jol Jad

4 opSt g Wl o080y (3l ad JeaSS 5 s ol wojlail L 1 g yats mee 2 (LAN) (e lo oS
Jls 9o b oossT Jl (b o 1) sl (55, 2 6,108 aleps 5 gaso al> o IT ol oe 51 (55leas a5 ail oo (gl al> 50
g Sy e giS 5 50 b WLAN saiis ool as T ol sae 51 o5 Ve Slbl 3b 50,5 wales 5lel sl
S A YA 5 il o 51 bl il oolall 553 aily (sligs cyogms wlb ol damgs csle ko aieus Lo oSl

PRVSLY < ‘stL..u.m_v ‘) ‘5191»4 6LQ u.uLw ~ 9 VOICG-OVGI’-WI-FIM as ‘5....!..09 9o 6L® u,.DJJ )‘ ool 9 ulflf

S50 50 S5 g 58l e 5l anse a8 wil aaS T ol o 51 am aiies (5,008 Gloyu (ol sole] lo &5 10 dcn Ll
}.;JQ‘)W)"Lg)w.w‘cOsAJQ]wJQQwWGgslzaéLﬁM@%BQOsp|QM‘)L@TWL§M‘
Sip el o8 0 lhwg son] pew (o Olelal ;Ko g NAYNY o lasbin] o cirdg 90 lo Hal (b pdy e o 0 S
o Qe Saedt job 4010 pew o 658065ST T8 iy o S Cl oo Jﬁ}léBP PLC...\J)Ls Q03
Curt auss a4 col &l ad jo a5 i SlaS cpl e8T.05,08,95 0 WLAN Sloiws 5l a8 o ol gm0 LS8
o..\.bl...wo 6‘,» |)9m o (2 @L......m.t udﬁjﬁl k)'AL“ Lb 0)5); )‘ LS..\;..\} 0)59 é)‘é ..\..43 ‘6aﬁ)l5 6L® 6)5J5..S.| )..[..\.A Smlth

Sles 5T LSl § oBoss

w‘ oéj.oJJ.J_v‘) O5.> 6)J.A O9r 6)La_‘> 6[.951@3.\...]9; 6Lbu.....7uel.b olf.w}!l.‘ e o..\.o.cw...u‘svd.ﬂ.uy Bpu,o..o)é
Wi- hows bl o )ls aad 5 00,5 ceai 093 ooVl VE 5l oKioVh 90 jo 1) pow (o (oliws blas o5 5 ol 9SL

é;)wbgu@obm‘bﬂgjbwjﬂ 6‘;: QLS)IS“SWLA ()~~ 65))a‘) LJJL!?A Fl

Sy o ol Jlisl 4 g san] Jlo o |, WIMAX 5505555 51 ialesl 90 b oS0 BP &8 18 caand ool @ L
S0, 0,00 59, MDIt/SECVO U Sllee )l WIMAX 55, (oo jUal 0,5 salys 5] 550 i 0595 SO g olKiaVl
"45 sSJ u....»lo 6‘,» @L@J f)lf 6L® oli';.wo L 9 é)l.w p.b‘)ﬁ wl.a L: JJ[))J 6L® Ml.!).! 6‘1_» Mblt/SG(}‘~ 9 JJ[)}A 6Lb

adly i 5le ol olfinl S 4 ol pedtns

www. par sbook. or g



p2ld Tl prw (o liwd L& ceai gly 5l Sl SO wilsy (6551635 cnl cel lsanel BP iy sS o ceo
w..b 6|f u.....a‘j;\) \” Lw‘uxwwm‘:b L;..\.mrog)l.ﬁgd)‘b d.u).m)y&a" ‘5>L..~..u.) Jalsb)‘ ‘D‘JSJ.Q..\.S

@ GRS Gl S50 5 (e pliwebl 43S Lo o ead QL el sla Sl 5 e (2 g CeieS
S lalin] S o S oz b 059> 0 e o (e sle 4l solail 4 Ll bled 4 5 aies o 1T (e
Mad azil ol ¥ 90> o Mbit/se- - b1, Wi-Fi Slles oy wlys oo a5 cal DAY Koo Cogllas jles
Institute of Electrical and Electronicsols ;o axl g 55, (oo Hlasl as Ll8l wwl pd Kl

sy gl 4 Ve oA Jlo blgl o DAY o lasbeal sa oMl ENGineers

5 od, Jb 55 oYL s ey b s WLAN o5« Park Hill School Districts.s a4 Brad Sandt
aSobl 5l oo moe ol o 1 NACYNY Lavgs ool wgas oI5 a4 olows 10,5 sl g dies &d i

Sl Wb Sl cplpls 0gd o e FaiS Sllee olg 4 by IS 0958l ais S jie slo aSls o WLAN

S S «? OIS Jlaal 090 5l

055 oo SANAL.cenl 05,5 vl cawsST ole ;o QA YN ad 656J055 b » WALN G s Park Hill Ll

a3l awsls o Park Hill

o Sltie | e 2 o2 5 ol lo oles o2 45 (Lm0 Sgo (555055 e LTl o 45 0,8 e Sandt

o il Al oAbl e ol ds b 98 Ja> 2zl Jlasl Liis (gl 5151 Park Hill (Us 5 551 el s
O A S e 9 3510 13 05 50 (LSS aSley ;s WLAN 5 )b 51 wles (5385 (61 il (oo (smdg 50

A yS 18 eolatl 550 3ls s jo Jgere Jolw
olKisle as el s ¥ u}..l...a Yoo aS gy 0595 IRy )'| é_v 615.1.,..; sl e g Wi-Fi Ot :\_->)L.S_' .Lal.,5)|

SRl YV 05g 0 5l cidu Glaie 4 oyls Jlas jo UPMC .cul o540 Pl aidS olo ;o I a5,k Medical Center

1095 o0 sy S po o) IT cslo 25 plie o308 Lle o o3l ol (LSS 5l olaws cpl slp 1) comdg 0 gwws

95 Gl clblB 0 o Copan |y ol Ghlew lo cole o0 g g8 Frr sgas 0 g yliw,lews 0056 UPMC

P 0 ddien Joko g 155 05 S5 b liBle o eS > b 0 Gl g D5 4 Wilg e Sursg
8

www. par sbook. or g



S 936 B0 gal b a8 s 4o Jsbe SVl 5l ol o LT e 30 e il 5ok LI linsS

DS ool s WI-FI sls

S0yl 3 SIS 4o a5 ANthony Maranaes ;o LS5 51 o5 0 sga ;0 6509555 b)) 5 cido olgie @
2 T pae Chris Nowak.ail eoges 51T 1) Vg 950 el cunsg 90 slo il 5l soliiwl 41385 oo VA b
WLAN 4 e o idu j0 o5 > b 0l plisle wles b osms o ojlxl (LSS @ la ol ool g8 0 &5 50
5 220 dalol Jolu aSis G (g5, p 1) 093 gl Cusro o Ceend Cpl 5 ol ) O e jo g anil alils o5
b endg 90 o il ) el 5k 4 NOWAK 4z 5 aijles oo ol B gatad))l (55 05 (5100 y5lss i 5 (1

RLIUWE -1
50 1y Ll 5l oy olaws wilg gl g awal jaly,l g ansls gy Kioles o ali cpl o)ls bles a5 w8 o NOWak

R JC I PO L e

G395 2 Ul 50 Vsysge cusS oo Vsysige (5,0 b slo ) Sal) 05,5 Joame Cupoe i3 e Kevin Goulet
s Marano o 535 slo oLl 5l Vg 950 Lol .asl (o MArano Jie b yiie lp o curdg 99 cws Ll SO
g Luo cansS glociay s laylpl g a5l 5lo sy 90 gl il 4y LS LIS 5ST oS ool axgie b ol S0

M\)GAG.})J ‘)WLAN °‘>LM‘ML5‘)" ;45..0

OS5 5 g g Ll ol o e 0ty b i il ] ety 39 sl ol Jae VY oo
Wi- (slo ROt SPOL, abayl, jo (ogas wsd (oo pal b 43Sz (5515iS5 nl Coel o5 sl 0l 058 (o0 2y Lo

oo F
03503 9t Jloo ¥ 51 ies sl |, WLAN (6560055 51 Slasiin <8 18 ol .ol 0,90 ol 5l diges S BORING S 1
Allen .ail sas cuai <Ll FA jo o5 8 ol o gl IS s as o)l glows ahadi Ve o v sga 0 5l > 0
Slab g9, p oliws bl 55 05 o YL g8 o DORING n595 slo 4t 55l 4> LSS 0| o Ballinger

Sl 13 il e e é e bkt clde ay o3l LS ontS aSals i os

9 S| )L..wﬁ.b 9 olf] )L..m.a u.....o‘ LY M us).w as ..b; < Boelng&m 6Lb U9 P eCIlff Naughtonu‘

) Kisng) dib g (o ol sndg 90 sl 35 b oS oo 0le,aS> WLAN i sslinal (35S 0 s Leben ol

www. par sbook. or g



bﬁw‘wiunjbjﬁuﬁuo)w)lsualMbsnom)wua‘jdj@wua&fjéﬂdud&)é

b dalyse plul 0gid Jol> JulS olinabol 4S5k

5 ee ol 4 WIFFI g, p Sgo 09338 auax 0,90 ;0 wusS o BORING jo 4 Lol Lexe Doug Hill
ol g a3, IS 4 WLAN 1,15 4lgl,s slass b oty a0 dowo (Vb cuinS lagSs sl wb ouled can ool
3o 1o el b ol s iome 4508 S0 55 2 20y ol 3 olalid (sl S5 51 JUisl 4l o)l)s (mizeen
as el bl NAYANY Hill U s o 0l sl anwg 9550 50 ol 009 SIS bl s Jslas Wi-Fi
Slpess 4 5l icas aalol jo gl ojlas Yoo A L 5o b agas olows ahads e cual 4 (5l addle Boeing

o St ol Jlosl 4y gl a8l S Lo 5 3,1 55 s0lyy s, cens

S5 S a5 zigBee; WIMaX ;) wily o a5 aSol> o)l ;500 Bacsg b L Boeing:as . Naughton

D58 diedde by plasle jo ZIgBEE 5 s slo <l fols I8 4 BOGINGL Sy Job 5550 oyley e el
355 ddgi Joe g Sl slad sile ax LSS Sl j0 8,8 a5 Cnl o pds 0l IS 4 Cews po cpl ade I Jisn

RO

2o labinl Koo g DAY jus aslal b wysS o Milford s Burtoney 5 | Sl 51 o - Paul DeBeasi
B Gindy 9550 )8 b laolailinl (ol lej az aShl (g g 4z 5 ils aalss YL ST 5 0g dalys

ol S 35,5 0

o 03 S b 4 YN J B NAYNY 5 s 599555 aS 00905 S i 5,5 SLl>s « Philip Redman

é)l.w ob)ﬁiﬁ ‘) OJ‘JJL..MJ‘ u.a‘ we..a) 6‘)“ Qﬁ? ‘5145 6..\.....>Lo) IEEE ;‘ ‘5._‘> W) ..\.b‘ﬁ.?b

A o)bye il slo SIS e s 5 wusS o Needham,e Tower Group,,l Sl ;1 S . Bob Egan

Dgd ca ok Sy sla OS5 5 10 oty Al (pl g 5le o dgamae | LT 0y g cusls wialgs aslsl WI-FI sla

JONES (LS5 51 o5 000+ dg0 50 Jlie Glgie 4 05,05 cas VL] 5l ool 4y o3l S0 (LS, 51 o b

10

www. par sbook. or g



oolainl 095 (golin aSts laie a o] 5l g asls KGTWLAN G a e sl (6l 0ils g0 50 Jiol FArm Office
el oz oaile oy ...\.:S‘SA(;::J.?J‘)LQWLAN Gy am e ool oS (6, b il JolS il G
5o s L3 ol Lt s Ve eV Jle Jsl ded jo DAY Y Sloin b Centrinok),,ley oSG 0,0 dal oogel

il es 26l Kol

JKasls opl w5 o NOrth Carolina Central University Durhamas.: csls 5 »oe Rager Daniel
Voice byl cred j0 058 o ooliiwl ol o)l slp saug Jas! Jie ole aslip slp S5m0 450 G
slp 1, Gigabit Ethernet. .oz aalyss b oo LAN (551> 55,0 Wi-Fi .cul s0ge5 5T 551, Over Wi-Fi
Sl gl o WIEFT (ot 85,1 s Wl otz dglio )0 pow (2 b i b Salfe Voo nlnliy )ls b S 52
5 Ol 6l AN (s a0 4y (5580 os) S lsie 4 g 05le (g0 pald 1) Lo ) (Ston oliss oS
&S

90 sl cali opals 5l asly . Wakemed: b 5 g8 o WakeMedasiss slo g pow JOhN Tuman
Fskw sla il 5 Voice-over-wifi s slo,lpl oo 51 jilol Jlaw b il cpl Joo 1p5 S5m0 S (Sundg
WS o onlaiw] gilags 35 e ) GUSLS 51 5 B0 e sgas 98T AT 89y walgs alflas

Sl K5 lawgs oad oy slus g wiS soliiwl RFID (lo K5 5l (Savpy oljgas 2bo, @l oyls bl Tuman

e (2 SIP PSS

sl NOtSPOL;| solisil 4 a5 wil o Sb e il 5l e (2 (Ao (slo a5l ooliiul o ,2uS gl jLed i
Gl oKles 5l 005 s ;0 (655095 il 4 Sliws blgs a5 Shemiils jogasy wil 43,5 & IS, Wi-Fi

1 WI-Fi 5l )bl L wusS o North Carolina central university «<.: csls 53 »oe ROger Daniel

5 JZ10 10 o (o (olowws aladi Yoo dgam 10 093 (ggziils Ae e 5l Slociiy (ol oRiils pl oS ool oSiils

11

www. par sbook. or g



oo WI-FI sl 6ol slo cadlsm )0 .l 03,5 ol oads Cagis A= Y1) oS G o B o liiws abas Ve
odle 4 il 43,8 90 opme g POCKEL PCJL Jio wos Slipas ol p)l5 Cils 5l oy 0 alolas ol ol
130 195 50 a5 kel (gl (0 3l pslas S8Ly0 5 ales Gl 4 says JUH gl 055 WIRFI oS 51 elSasls
by J e oy wauST e colanwl sl oo anilal IS ccewl S gopw YLl 1 oolaiul aSolal> o
o 90 b 0 i g owyp a5 0D wle> (654)eiST NI 2y 90 S Sl g 00 Voice Over Wi-Fi

IRCEURPEONSS S PN

< 3 Research Triangle park = sls oXiils X0 3 Duke Chapel Hillb L w55 . Daniel

ol pBen JONESES Wb Lo ol plis o o5

Alamo L 4 San Antonio,s &5 & JSixe 29,5 g oo District IT ollee pa. Saustrup
OS5l 3 Fee e g gmilo Be v v e dga sl |, oliws 4k F'YYACCD L Community College District

25 salyx ACCD slo laisls ples jo o lailiwl cole 5 S WLAN g545 40 .05l 48,5 )15

ol 50 oKy 5 wled evdlive puw (o Ol )5 Slowi Jo a0, san] Jlo g0 b o a5 o)ls sl Saustrup

e o0 Ol sl qyﬁm&olﬁqui-Fi Sgo b aiS glooin | cixsg 9 o oyals wilg

2 lsie ]y (gegd GRS by 8 i ANthONY Maranoys wiss e (il 1) 3% (tamdg 9o slo s
ol aSS 02 g oS5 0 lesle S5l WLAN Ll o2 &S by 9 Hlew gla a2l 51 esST] sl .5l oge
Sl 5 b Hal ol wysS o Chris Nowakasls s eolitwl S 0,15 jlasls 5l 2, Cingular s o
Syge 4535 ole VA (b 0 LS, 5l o 00 Lawg elS adgs s po ads 99 65555 sl 4Kl sla oS
JEX SRR LIPS IR R ISP IR SN Pt IO D RPN PE< SV FRRUUNIDSNFCONURIRY, IVCE I S &SP FEOW
5 e (o2 2iws bl a5 Proxim Wireless, owis' o ol g Siodgw Sliagas 4 a5 Avaya e o N ,gige

aled (o0 el 1) abogye sl )33l o 5
olisle il 31 oo J5S 5 ol Froeee Ll s 38 5 cnS Jlo s wils e ba il ol 4 Seme oSS
oo Ngp 7, e 4 aial ansls L 81 .wes Jeate <8 0 WLAN @ Slotws abaii VY 5 b 51 g ausS eolaiwl

S32 B39 93 (G oy pel 50 LI do (65 55l @y (g3l axms aslol og3 Al (6558 4 (Jshe 4SS L willys

o 55 0l 53
12

www. par sbook. or g



Oogad adlal el ails iolidlas o Ve sgan )8 LS slaws (ioli8l edy g Smdg 99 (658095ST 5 eolaiul e

el g oy ol o o il

hasle ol 1) HUSLS wilgy so i Kioled G Mo el 9290 Sws ol ol cé i 6l ol Gl jein Ll
‘) ija.: ..\.4‘5; & ulf..\.wjjﬁ )..ol.‘> Jl} o oS solawl oo 43‘) UYM LSLQ J.S.C PRV-Y RN lej.w \)5.’> 6[.@ Ud"

WSS £97) Faapels 4 pslal esaline ol il ol A Ll asles JLo)
99 Ol 3 olaws oliws ;o gl Yo Fre (d Coond pj o dl Cad alS Ojg0 jo aS ails bl Nowak

oy 50 Gl Gl 0y0e 10 (xedsi Yo 5ise (£S5 o )Saly 09,8 Jsame Sy pae i3 e, Kevin Goulet

1 ol a8l axwsi cbe Cobl 5 o5, ol cile Hali Coad NOWAK azsls Ll Lol .ol ool &8 15 ol el

ol alex Cuwgs

Sl s bled des il ails 6w l)5 Gl i 0d) Was 59T ols Ll 4 w68 Nowak
9 Sl o Jais 4k et (65909555 S 10 SO i Lo et o0 Jle 1) T Lo cases 18 eolaiwl 0540 1) (5590455

g oo 5 RS oS S0y o] el adlyi Lo 5T s b oo Sl oge

ks slo A5l iy 5

o e S a0 ok o 5 sl o S5 ok (53w 5 8l ool (o] a5t s ok (5 igerelS 45

(Cell Site Jsho ol )1 4 a5 548 (oo Juato

301y 6l 00 S geoly Libg (S oo 8 ob LS J0 B b ok opl oS o (BaSE Stational oKl b

5SS b asiles se ol jen sle ali dax 51 g0l sl olSiis o ol 4 aiS oo oloul oLl e el 3blie
gy 55 Jshos &1 Jsbos 1y widly S ke Johos o 1 2> iS5 L)

1)lo (ol sblie L3, plo & Cond (Joho gla 4

13

www. par sbook. or g



(Foko Glnbre s (o008 sl Jle 5l (S50 o JuSew b Pl 2aliVL Gidginly (6551 Sracll g2
Lyl 3 5550 b Gk onl 5l b (ST 5 sl oaiSTyy (T sl 5T o mhaws plod 5o a5 ol (2l (ST s
IS o5 a5 Ll 5100 s oo @ 4 slo o 4 g o 4l S5 sk (320l e 50 05 winlss-
B L6 A clo UK Logas w5 oo orzoles gob o lisy ob crge oyl Ky b Liigy 0y sxdly Sl oyl
P At (55 pomye slo S (429 B (slo S atdl g (oo S @ T je gy o 00050 s sl kg
4.0 5 3925 3 e0ly Al K] S O b cwlie a5 (6—F1F) o5 salgs jooxe eS8 s Jolo cpl 5l plas
lo (5 3 cnl ansl axslas a5 S0ass b jslrie slo Joho a5 358 (o0 (apnd iliSie (onilS )8 o (22 s

ol Gl S8 L sl Joho 095 dlucan cmilo Lad g g 1,50 ailly (oo 5 Slgmmen e sla JUSw jo

2520 Jsbes 4 Sk 4 51 25 >

oul) 393 ol (o0 SUOF pgS Tr 4 9 398 (o0 19 T sl 5 (eeSE S ($Bg D (py &S (b (ST Sl o
oussly s alad Jlasl JUuSw 095 Js a0 ST o S5 3550 oo 4 B awd (oo i 1) Gl 8 515 090 50 (ST

i (6,500 S B L) pliy ojligs walss oo iy ol il ) ) (ST
S s iy s e e s o sk 3 3 e e sla oK o5 Ll o 45 i 0
S )3 iy sl Dy 3 5oy 250 e 8 oo S S8 4 s oS3 5 51 s 03 i Ll
Jg75 oo cpl @ 050 sod soliiuwl ] lp cws Sldes 5l g aiiwn (043 Ol ol pled 0gd o pll b

14

www. par sbook. or g



b oy oo )l bl 55 5855 ©j50 4 aaz JUIS JS 5k @ an8 o (Handoff o5 1, L (Handovey
o Jiie ;500 JUIS 4 JUIS G 51,5093 Sygo 4 hlge al> e cnl 50 008y planil aSis (] Gy 51 Sledlbl Jobs

Lol Dglase 50 piveo 45 e SO 1 gm0 Oldes 3,80 090 04

Cosl GSM Sty bl Jlio o,

as cal s ol jor (12l S Ll ol o 48l a0 Jole sl Al 0550 40 g o0 4 Jlie 5 (600,18

A5l eage 1y Cigo
diz loe Yaors g aiwd dgaome o uilS 8 aS | > aiiS e colaiul by Jolo 51 Jdo cpl 4y 00 ol e ali (sla oSt
S sl oniws Jl 5l 5 aies (o edS 6 5eelS Djgo A ]y (S8 ol e A5 (Jolu ST Wl S de g

b el b il ol 05k a4 e lejen SYLasl SBgl 28 Lo aed a5 .0 o ooliin] s

35552 Bhlin sl il 58 oSl o 5 Gy S i 5 gn 5 ol et 5 il |, il 45
S Slasiy Al ol jol) olped slo ali oYL olaws aslyh a5 Wl (s s 9 5 SxgS slo Joko Ygore ol

o sl fate Al ages aD a4y JS 50 e (o] 5wk Jate il 55 50 S 4y Joko sl a5 el

6 > Ol ol b gyl Bble o a8 b o ams (o (i |y (555 600 el Jshos 52 Ysane lajeeds 5o
o2 5 y0slS 30 0 o] G 5l Wil cenlio Lyl 40 )5 G AT ol Son s (pl (S Sy (o0 o yieghS

WS el s S

15

www. par sbook. org



a5 Il il A, ol oz 51 oS 51 Sy y0 AisS co ooliies] Jshoo 553 31 ol yams il (slo aSs olos a5 LT |
6La>c).3l.3Lo.sj.’;.MASMGQ‘)@dLmoﬂS&‘o)‘g@LnéLbM.\;_?]m.oﬁi‘saoéﬁ)lfqd)wg,ﬂ}oj‘ﬁdl?

A.HSLSAMBL‘)\) uLC)'Lb‘LQC)J U"‘)‘ o)|5.®Lo d")"a)‘jf"Mf& ujﬁwﬂjdwuub)é ‘5]91...4

RPN

GSM (gl asccis

WIMAX sl asocis

16

www. par sbook. or g



:pgo J.»aé

GSM slo 4

e U

pac ol Jlgy 4 gy dbgyl ;o e sliza ans bl ;o ol en il (Cellular phonegdsl. sla 665 3 yns
L1982 L 13 1) plbs)l slaypis Sledlbl (555l3 5 Sl )l (sly35 dla ()l ¢ 3809555 slagsslus laslin] S92
09,5 colw 4 bl Hloly by colaiwl LB o, juwlpw ;o a5 ol per slo o5 (sl g o lslv] G dnwgs Bun

2 6,19 10,00 1990 Jluo 4o 55 0, pl s y0 ([ lew b5

(GPRS(General Packet Radio Servige (GSM(Global System for Mobile communication
T TN JOUNTCN [ I3 TON | IRUPC TP PR RECO
oo 2 s sBws GSM sla poge.nil o GSM poge o L GSM Lilge G a0 5L GSM 5l ool (sl
el G,k 51, Sledbl g oS oo )5 GSM s o slo aSis b syls 1,3 LT (5,0 a5 515 s o4k 5l 45 st
5 ilie sld Syg bg o ls 849 (EXtErNA) sg,w 5 dNternah Jsls glgl o g sules oo b0 5 Jo,l og09l,
5,5 15, by oTL gy oo s 232RSMUSB LAN ale>
Wl o GSM poge g oo aslin AT CommancUs_;c Cou aS WS oo il o |y ol 5l e poge opl

20,5 &l Lol pan pali L8eS 3l o b g SR D yg0 A

L g .Dial Up GSM I nel la poge cupie (sl a5 098 (oo 485 (g axis, olygiws 5l 26 4 AT Command

pOg0 aS @)54 L ‘) g_)b}....ué Sl ‘;ls f5.....al5 ‘J.t).b )‘ Ko L )5.'2....49 JL...;J u.@‘}\)}..u < oalazwl AT+CMGR

17

www. par sbook. or g



oS 25 pll Wil o (WiN/Web Application , Scripting iz slas, 45,15 ¢l a5 g iy 029,5 Joos |,

el 3909 Hyper Terminal) oslesl b o1 o 5 ool 51 S

9 é}o.: oolazwl ‘5\59.;0 L 0 LM g_))ﬁ.a l) Jcl...u‘ V) = IR g.)l.‘?Lu‘ Qb) U )‘ S| @ls )...t ‘5.....)9; Ml))) 6'.6,.45) )

Sged oaliiwl LI pl sl (ACtiVEX) ools] sle COMponent| sl b

Gl L o lastiwl gl TP 5 e ools Jobs asye 4 ol jod (slprals 4o 09,9 4 GSM 59)g:5 JalSS sliasly o

MS;)‘P oolazw! é)yoéb‘slﬁl.w 6&45....» 65));GPRS

9 sl o%_cﬁ‘)zk}wiéb FLOW S99y |p Mﬁdbob Jal..; SUIS 431)‘ 6‘)-.‘ 1) 4.1..45 S5 w.:u:\féﬁ.l}.& Q.ﬂ
odge b(JL..:oé uLbL..»)‘ » @‘*‘)3 J.M...‘ 61-‘5‘ 6L® AS......J e 2 J.M..‘ ol LS}L**’ ooL:.:~ 6L° AS......J LS}L**’ )..S;\))a 3O

ool Sy94 > AL» u.a‘ K9y » EDGE Q‘}d’) 9 4..3[4 S gufe 6)95..59 Q”‘ Lb..\.u..\.w asbls ZK;SM ‘Blal.a Sy )‘\)

R

Sedone gme "ol ot S| ALl (s o 8 J0iliasl (gl i by ] Sy dosie a5t ,lislo GSM
HICAP.Mobiletex GPRS § PALM il (sloo Jasbiwl o o0y 5 opyugems 5l GSM gjle 51 ol jo a5
O)lle 2 51 ioo gy yol> o o lailiwl (pl 09 e Hles a0 Loyl ya 50 ol yods aiilod g ol ooy 48,5 sgmal )3
Osliie (5 ahali 93 ;5 Glojes jeam L anl (53,5550 03, S 095 g4 40 45 ed e oolitul 55 212 0 &
oolainl (6,545 g ;o 2 ;0 395 ol jen 865 CollB Sl oslaiul b 05U gy p el g Roaming;! aslgs bl
s CoisS 4 ols oo Wil o alaz 5l 5 0yl odas lislis 555 LS alie sla aiges b o bl oyl oS
o desn ndly ol 35 o S oy (15 193 i S (5 et 42 5 5,5 0, ol il b S 615
S 5 olyen Sloa B85 po s S itie (o2 g 50 osliinl sl epl ol (2 (5 Ay 4 (o ol DLl AT
Cae ol 5 GBS Bpas 15T o0y 51 GSM izmen o (il Slled )18 CoteS Gldl 5o cuils salys
sloyglnl s 5l rizmen b olisS ply Jio (oil> Slemmgrw o 5 SldlSe £ hals SMS el oo ase 5 Lol
So o e Sk )le b ol e SlentisS (ol Sl 5 pild) 62T 4 GGl @l Gl (65 g o aSl

0 g oS b legen aiSe SaS 5 LS gmsaiz o Slas 4 o bl ol b HLb a5 e cal asgeme

18

www. par sbook. or g



Jle (6l cosl oad Lra> 5 g Jlom gl e 555 b camlie 2T)15 5 (Slsren o jlibinl ol 5l snoz slea g
€329y maps b 5 sopd glao o] GSM ol Ll > 97 (& a5 1o oo Cony U5 45 00l Jlo) (clezls
S i b slaylil 5l g oo Lol LS SUlSel 6 acgeme 4 55 GPRS e el 0405 ooliiul ol o cogas
5 0 G509 el en 5 Lo ols 3V Jlasil 5 Jlo) EDGE axdly (nalidl oo ols Jimil ce pos (2 Gy Stlo]
il Joko gla 865 b8 (s az b GSM (sl GSM el oy 4yl )15 sl kil cpl adgs el 99
ol Gl (S3ESS la g3l labiul s9zg pac oled Jlgy 4 g, gyl o ode Sliia (& 03 hlgl ) ol en
&y axly (GSM) s uibil 5y (g arwgs an b 1982 Jlu 1o 1y syl clo s oMbl g 5ks 5 olbls,l el,s
W3y Syolee olyan AL o 5ig 09,8 Cle 4y b el oly il solinul BB w8 pulp 45 45 ol yan sy L3sS
Gy Cedyguns « 1989 JLu yo s sl adis 1o 5 1988 Jlo 1 50 ol ol o> bl (6 K oy
s lastin! 6 dnnwge (ETShH slo asis g5luil ol canss 51 g o J1381s GSM @ 15 0 Bl s jo a0 o laileu!
oims (g 10 Gyl 5l )5 Ggabee S @l 1993 Jlo (Ll 5o 0 (61052 022 1990 JLo b)) e L3 |
s Sy 4 (5 lone GSM o 57 o oolicial ol ol (7 Slomtg s 51 sl ool s 5 Slomig oo 51 125 48 5o
Dby 45 GSM g 1 il 8 5l sacms eolicisl 5 (Ll i dilate (30,5 Jsbo oyl b a8 el Jlizms Jshos (L)
o S sla G (S e Aol e w1l (Joke aS0,5 0 9,0 Wb aliwsy LS dilaie (ol
BTS 5, 5 ogiae paseine Jobo Jlow e (oogos 4 aiiSeo oolitl o] 51 Sz 10 Ygomo (PLMN) Latels
Elads et 5 (oo el j5iSs S 920y Gy abesgy 9 wSlos hilige aSiD )0 (LADg edgaze 1 iSzsS Jole
ok ¢ 0 B )08 (e ghan Blge g LleiSle (18,5 Jlaiys g lg cod adhie ol (S Ll 4 (S Llshe
S e ooliul 938 sbail 5l Jshe so a0l e sln Vgame 5 3yl 028 Comls 5 T g5 5 ol
4 GSM: 5lass jle a5 048 (oo pundd ol cond 4 4 oSS LYk oS (1) JS Frequency Reuse
Sy 5 6 IS prasw 2y NSS a5 Sirdgw piasw 2y BSS el o] pitaews 23 MS L w1y
byl A o MSC 7 4 BSC L sl (INterface asis calise slpsond oo GSM: 51w Le OSS
hol Caond 95 Jolts MS( (lows aly stz UM G A s MS 4 BTS 5,24, Abis ., BSC8 , BTS
G IMEL o5 5 05 o lolis S mie glolids Jgilo b &5 memr (SIM) Lilge Jlpoyi- (MS (ME . e
S St ololid gz (b5 albssy S yite (MS) ses plonl 1) Lo (Slimg o 5 aallSo sl 08 ME alg

wiSan Sy |, b BSS ceand 5 51 BSC y BSS BTSesuts (s lone (2) 5 IMSI GSM (o, SIM o4 ,.e

19

www. par sbook. or g



omizmed g A 0 |, BSCyMSC s 1K 50 g0l bl g ol axils oagm | piwa (2929], 4l coond MS
Jsiws BSC 5, . aily o BTS ol BTS b iyl g conl 00y o525 ADIS 1y |, BSC § BTS it it
saitup BTS woly (58255 BTS L wledlbl S8 5 Jobs Jstume (reizad 5 )l 92l b (00l gloal Jols
A 50 g 00 el g 0551 g0 097 Sl wls L) (sl 5 lse Bl a5 wil o (s slo 00355
TRX Ygono 093 ial)] ool Jokow a5 1) aSis 51 o ddbate wilgs oo (2929], zlgel dhowgs a5 il Jlw g0l
hb aazgi b 5 weo)l 8 (s cou ogine BTS (08 b 4 5l wily (oo Jbo 50 0 it JBz s azgi b
Frequency) saes by BTS : I us,le 2 5l BTS . cé 5 L o 1050 3 lgs ddhate o] slp idg
S (Sl JU a0 g0l e 59y DMLI (LiS50) 5 (65, (oS B i 1210 (HOPPING
MS iz slo oo Sojen Joc® MS 5o BTS abgs o ol sles o5 031l puitivs Jloo @ MS s 4w BSC
5 S E Geb® G Sl a3 2o past BSC 3 MS jlons; (ol cwjins lo by jlbd (55l ISale
Copde BSCasls ogol, sisu,0 GSM Lol sy 4 o,ls 1,3 BSC: 51w le BSC Jlasl ,l3508 5!
solizl ADIS ¢ L bLs )| 6,1,3,, MS g MSC sl aScs o pae b bl obel MS 6 os BTS b s g00l, 4
BSC TRAUL bLs,l s, BTS 1)V ce o kSid 51 T 1L E) oud izl 55, ADIS (g5, Sledlbl & 5 5 aiSs
5 KbpS g5, 3 L6A s sl c KDPS g0 o Sledbl 5 6,85l sl 9 sl 6ABSC s MSC . ol 4 04
NS (it Simmdgm i ) b3 ) JSio BSS16 wledlbol Kbps64 1, KbpS .aisice hos (oSe
o kol 4alsg NSS o3 5l Koo b st b g o2 b hbge (05 e oo bLS,I 6180 2 Cu 2w ISDN ik
) Jsi MSC NSS.GMSCHLR VLR EIR AUC b (PSTN : 5l assle o] ol slzand 5 0l o
L blge Simmdow 3550 ¢ aSed w2 Shol cond MSC L wislos MSC( (Llge Simrdgm 35 50 lislu(d
Simgw ainbsg MSC 1 Sid aliwg g <ol B Sledbl Jols 5 5 a8 o)l,8 0 bl,l Lus 5 ol sls aSs
S ie e 8,5 59 (MSC ( Location Updating4kpbs : jlas,le )l Lol by 5 ol osgep
b Sldle J S § Suzmigw 5 4ol ob jmn S i ololis § oo~ (Registration & Authentication

Handover,,. sl BSC

20

www. par sbook. or g



1P 1 (iitan b sbl0
SYL oledbl Jas! ce -1

(Leadls JLasl) sodls jskas iyl ay Jlas! lSel -2

)L""‘“) Xl )‘ obl&.....u‘ QLO) Ode uuLw‘ » a3 9 o uﬁb)b/JLw)‘ g.)LC)'Lb‘ e u.ul.w‘ POy =\...>).® Ml.?m —3

Gl

TCP/IP el a5ty gy 00y o)y SUISol S 51 (1555 0,00 5 Jlas! S0l -4

Ao lislwg GOM Jokw asiils b L]
onl oS e Olam 039, 5o . el SlblS )| Cato o w4 g, sl APPlICALIoN p s w5 (Ko Jshe Sl ple
Fdgdae 03938 Ol )3 bl )l g9

3 kil (lpstmnns ) 50 o> Sl 5 wle (o G2, ) bilse (5,9l8 dawgi ¢ Lilge ©j08  slall

-l 03,51 89293 L 1ol sy g (o5l soly ¢ sl

s 3,13l 3] ol GSM s sl ol a3,5 S5 CEPT s a8 b, laibis! ol ¥ sz (s yiogee 51
GSMg3les 3,1l L5 b dsl slys - ol 03l anasss Lg)) CEPT o1, oz s oy Jsbos Lilge bl

el 985 500 1991 Lo 48wt 2l 5l o0ly cg
European Post offices and Telecommunication=CEPT

Ol oo ol s 5l obe o amdly (s sln e oo sy Ll ) el e a8 el (o) aibte ol

2,5 eolaiul

21

www. par sbook. or g



Ay o 6l L1

wgly ou gl abhie idg sl s cgm T g adls GlaSy oy 5 Sl ples 0 LSS 5 Al den Ul

2l (oo Loyl

gl (oo a8 )5 S 5o bd Sol byl )by (Jokw 24k 50
sanl Ho ol Gl o Gt b jlew 008 yie olaws. 1

(Lol e 5 Gliee) S e (Sl )08, 2

B g i 3

)_mj'l‘s’;él..uob]t_i,.wQjaéd—ljadljjawlef,m&bubwwdbo;u—llg@ljomljaw)y)a
S0 e sk e phaie alo h Do a ) skl plo 5,5 e Sl 5o ditee Lo G 0L ol oS! g0

g oo 3T i 50 Coli plgie 4 el (2o D 4w S e il

ok 4 il 4 45 25,8 (0 S (olo s 228l g LSy 55 10 45 lalsbr (55,5 15 8 LS ]

22

www. par sbook. or g



GSM S yloxo

w‘owidyyg;«a‘wfjng;JGSMW
TP |
ey pias 2 2

SIS 5 Sleidy i 3 3

oo aSb olen slo alal) s &« Sl aliee goliol St sl g1l Dlbls )l 50,8 sl GSM s jo

el 0 Sg 85 s () S e Slotend Sl sl Koo Lol
s Cawl 00wl 333 30 GSM o 30 a0 basly dmw

-5Js JiBSC,MSC jle <5 A L,

.55 )3 BTS , BSC ;e a5 A-bis L,

55 )5 MS 5 BTS:Le 25 UM L,

Jass 5, AUC ,EIR HLR WLR MSC ,olic e o5 caul ISGg; 45 ol 5525 MAP sl 55 5,500 L,

- Ogiae

23

www. par sbook. or g



ol 4 by hlse 55T plse Lo @ ol bLsy1 ,0) MS ) blse (o255 L Losiiine 5 (o2 oel) blbse 4 50

il Base Transceiver StatiQpuass

as ( Base Station Controller BSC ol 4 coul alKiws aSis ;o (BTS) Libge o1 5l am al> o (ogo
Sgius BSC ] Caass

O Mlaks‘ow.o.b‘la)l...m) Q])lsﬁw‘ BSC&S) odpe A BTSMJ;JM} w‘..\.u le:\fﬁbm
Dg oo iy ya5 olSiws (ol j0 el gllas oled g aedlSe CuiS 4 gl 45 A e 518 el )b 5l (6 S eudais

i Ol (aily 35 g S i Copde « @NOA-T0-ENALLISL @ by e sloiSil 5 Sliagas Jolds w0

- aiSee Joe (PSTN) el & k5 51,0 s GSM

. W OV R M’,&&: }‘ ‘Sﬁb.ss @.)L&)
1 6l abal, ¢ dmae all 1 (Call SETUP 4l (s5luil ol sleatSTIE ¢ Llge Kmdgu sl 35 0 b : MSC
el 35 50 ol 00 5 S e olas &g &l aile 5 o leraSIIE g 8 ls ol il 581, L

PLMN S, 5 ois co o jitie (goled oledlbl el 55 oo 80l ol Ko ( HOME ) o 85 o L s HLR
HLR < 4 s jasin S ie 0 Jg sl awsl sg>g HLR G 51 e PLMN G o el (S . el

. és.w O)‘j ..\J‘j.uuo

MSC s 859> ;0 yol> Jb j0 a5 cunl oleblge Sledbl Jolis ool oKL G (VISITON ) oo s0s5 <i L : VLR

S &S > e

24

www. par sbook. or g



MS cledbl ¢ el oo JasMSC T 4 a5 VLR ¢ sgis 8,15 o= MSC 5 859> 40 MS G asils; o
coyle 3 lojem 0o MS as MSC T w1, Jlas 5,90 MS cledbl 55 HLR .aiSie cenlys o HLR 511, Ll 590
S, adSe 6,3, gz s 590 wledll als VLR wyls 15, ol anlsie salyio MSS, 5. sl salys i)

el Jilbge S5 e 3590 50 (A8 Sledbl Jolis VLR . salgs

9 ws.b u,....u 6Lb).uo‘)l.| °‘)"°‘Q) HLR 6)1....4 oéLo] LJ—‘ :La...'aﬁ 9 OW J..a...o HLR L ws.b u,....u )SJ.A l; AUC

- g oolaiwl sl Blasl gl Oldes (). sl (6,50, slaal S

Jlge Oligzs Cagn s et s sl o)les )] 50 a5 el sols ol SO Sljgas Cugr oS i L EIR

Ogdie 033 oad ol bge olKiws Ha sl IMEI

Gyl 5l 4 (oo LulSasl asile ) saims 5T bluw a5 el ECho Cancellerss pww p; olus 5 5l Ko S

e (Rl ) wsiee sbml Jlail Gloj o hlse A

wiles (ISDN s PSTN) e aSs S50 s MSC los sl 55 (5l s J31s 02560 L IWF a5

220y i 2 5 .2

S e o] Aden g 95 15 Lasl) wtaw pj 0 @3lo)l3 ek MS L el MS 4 BTS BSC Ll

- iSe cdabloes « MODINILY o e cgz ¢ aSes w5 ol yoto ¢ 4l S ()30 51 g ool adlSo
(IWF=InterWorking Function

5 0055 iz LBTS G GSM s )5 Jsboo jo - sl )5 GLL (izees 5 a5 &LL slezlB sl ls MS
3,15 3929 BSC-BTS ¢, alises oS wigdus J,u85 BSC Sy Liwgs s BTS 5l 65,5 G . 0 )ls oaxiw
BSC <, . ail o (b lawgie Sl b iblie gl solans YU S35 comdg glp oSS cnl 51 (5
- Ngdoe a3l BSSply po LBTS s BSC wlas 5 55 |, pOWer control, handover: s>  oluasils

JUS oo SO L Lesls BSS w13 ascine sl oj9> 0 e MS LT, p3¥ lbls )| a5 Ly, & &) BSS

25

www. par sbook. or g



asl iy

Sty 5 23los GOM Wi Slaiiy 5 6, 6leaSib Jols (OMOC) Sy 5 6,005 55 0 a2

.O)‘é 0&.&3}.};&‘)4&.‘&)?‘).!‘ Ja.:‘)

)5’“‘5 ‘i’ HLR (5)‘“"@ o SR u—| ksLer""“‘j"b Q”)"a'é(” )‘ )5"o é" 9 ( “')L"m)}“’ aiile ) St lal.‘?o‘ ‘) )5’“‘5 ‘i’

Sl

35 0 bawgs 5 4 35 pae g (6 pmilpw o e . aBL axils OMC G 51 i wlgts 5948 50 aSis o 4 ates

26

www. par sbook. or g



g Juad

WIMAX glo aseuis

¢ Comz WIMAX

oo wold SYsb Lolsd 1o 1) Vb o ,Shee b il gy Jla! 1Sl a8 el 5 luslin] porms o 53805555 Ky WIMAX

Ll & hlo o3 1" wb e Vel 4 puilys oo aloss] 51 a8 8,8 eoliiw] abise slo a0 WIMAX 51 o5l

oS o)Ll ()l ey Jlal g Johe caS g L]

5L 9,90 SlMbl b paiinss Sjgo 43 g Casp y SYLlas] psle w2l 3L 1) b ludl (Saiy Wb e senw 2 Jla]
Wb o Sl Sleas oS o Cews il & o) 4 ol o aiien a5 1> 52 g loj o Ll sl 00,5 Jgie
S b g wes oo elaiSl vgs a4y (G938l 55, Sl sl ailu;y Glgime 5 ol JSSgn )l Dleas wiiles
A 25,08 (g, le 7y g ol sl ase Bro e a5 SLS s sl sad aSih sla, gl pl ael e alie
b 50 5 (Fao a0l pad 4y e s Bl e (somw (2 Sl A sl ooly aaS oy g s Wb e sl 0ol
Sleas g o )l5 (28 sl ails, lp b Glojle 5 ol iie glole a4 cleas ool (Baus u...AL 1) cwd jeals

ES b onl og dalyd LSl lizes 5 WS e bl GaS i Wb tg oo 2 JLail g o0l 5o INtEl 25 s
Cawd Slizel WS oSS piapsS] Gt (55ke A 4 g b (oo il oilio oKL sl > ol 5 SeSekew Sloss
Lolien ©)g0 4y 5 Codls winlss 3929 @ olyed & cor (2 A o (GleSS 5 el (nl p 258 Gl LS
eolhe Dloas 5 4l Lulyd @ axgi by 59005l b Wlgh o0 s )5 a5 (gysb a4 0iiS oo 6, [0S,
5 sl sle 3955 ol 5l (S dntel (ITT (55)5iss alome jo g9050 cnl S 130 bLs)I T L 5 058 Jae

JB el slo aSs 5l 8 bl & WIMAX -Worldwide Interoperability for Microwave Acess
Orthogonal ;i a5 wS o 3l ool 1|, 802.18EE s ikl WIMAX el onsy LS5 [l 5 Jo

A5 o ooliiul b ools coww o wleas 3le 4 slp (Frequency Division Multiplexing (OFDM

27

www. par sbook. or g



5 Lyl bl (KHZ) Szs8 Glo ol 05 b)) slp el 5l aig” S5 5| OFDN (5551555
6|f Lb AL» Q”‘ Oﬁ...u < u.cl.‘ 9 w‘ Yb )l-A-AM) OFDM 6Lb 45......: )b @...lo AW we&b LS‘])IS .éﬁ < 0 30 LS‘?"Q‘)

il o OFDM s a5 axiwe WWAN) o jlasbin! cosm (o Giubg o sl aSos s

953 VLT ISl (855135 ol 3ol (oo SIS & oo ik 5 jlme sl S5 55, 1, WIMAX st l5asss ol
Ol 2R ASh iy b 5o il L) wiS e pal B 1) 4l ja 50 Sl 1D 0505 b s S pu b (gor (02 02
Sloas 1, aims oo Lids i Jobe slo oSl a5 bl e WIMAX Lol olKias] G coai a5 Conl
1y Gl sla lasle wis o 5 WIMAX S 65509555 bl a5 coww 2 WAN la a5 (05 (0 S,
alossl 5l as 8,5 snliz] aliee slo ae) 15 Hlss oo WIMAX jlaiS o Jaie o & gy bl i aibhie

S o)Ll ()l ey Ll g Jshoo g e abaits i8S E bole 0 BT il g VLl 4 ol e
s laibiwl bl ) WIMAX 6509555 56 gl 20,50 (oo 50 1a] al o 0 518 a0 |, WIMAX oS Intel o5
Sl oo wold 2005 Jlo Jol a5 olyT b il goub 5l 1) coli oo 2 oYLl 61 (2004-802.16EEE
Soko a5t asE o oles alais (VELT 05,5 Sloas) YU (29,5 b OVl 6l o5 (oo 1) 2ol ofj] pow o a0

Sy el el Sleas 4

bl b awglin ;o brul jo 0g dales o pws 1o 50 Gledsle 9,0 )0 eal sl WIMAX 2005 J. P93 dous 4O
WIMAX ol (S5 Jae cnl 5 o9 oo osliil (5,525 slo ol based WLANSOZ.11 ;5 (oo i

_\)T‘sawaksla)‘)mds‘ju) T M‘P uuf'l.wé)é odusS g_BJ..a.o oél&...w‘jksuolﬁ‘ Mt&;ébw)é oolaw! 6|f

WS oo Iy 20l 5 el 6l s s (5l a3 Ll el s o ced &4 08 5 IS > oS

JGsl b o sialys gils Jo> JB slogensls L @B02.1BEEE  (slas uibs] p e (5549555 2006 JLo o
09d oo el ogad opl S Slasio | 08 o Gle, Sleas kil 4 WIMAX a5 Glises slo anb ol Lo ools
a5 hbgs slo il o > WIMAXD la culls woans] 10 098 uss jlw 5 Joo JB Sloss 5 oo p)ls

sl 4l (e 1) SeSidlaw piw (pl Zob azdu U g Lol filus Intel CS ph (65T Alre | Wlie opl o

Gl 5995 5 Sagd aY (amoly (EE el 5l Slegdge 4y puls gaw rnl o ol ealss 4l WIMAX
28

www. par sbook. or g



5 20 (oo )8 oz 3y90 WIMAX 4ty (sl 1) oSt mhaws (55lome lizmod o1 ailo) & (pus s J S
ol S i laoluslin] g b ISy, acgamme SO (wlol ply S5 05 o g diwgn e aSh g oo 435S aS]
2 Sapde g oSk 5l (625 )5 @ @ bo e Pl 4 ogad 4 azg INtEl 5,8 6550085 alone 10 wopdle 43,5
Gl ool plo aiiiid 00S s Julse 950 g au e a5 Jaore jo Plae pl adl ol o wloﬁosﬂ..\;.?ds)
5l Egoge (ol 50 aS (gl aie) @ Az b oS e ool Sl 4wt sl (e (2 $5918SS iz ) 1)
PRI WARTAPES Lsl was G595 g 0 bl (pl 0aisS 0, Ll b g ailgs cnl o coﬁ] ITI alxe

QS (55005 0500 (gorms (9 Ad W3 zge (pl 5l Al

[eosls] (820

b olyls (oles sl 1) il @ 550 9 9 (o (o « o035 sloan] )0 b aktan o1y g cnl plosigs 5 1)k
B il S5l eslimal 5 2l ez slypaS Gl o (9iST oS isSilen 5 S Gl olen Gl 4 (pw s o>
alaii 05 Jol> (e (gl i pnl 4 SIS Cudgame (g 5 ol (o i uslonds Jay Jgene gloyay 4 ¢ Jo
oy aims iy 1) Gblie dad ablg cod (oS pom 4 5l Judo 4 a5 el (] (b (5 il slags 5l S5 ans
Sl oo WIMAX ] a8 aisyo 1, S5t ol b osel [WIMAXT (,5L8 0,105 5525 > dod 40 (285 o o5l

S o8l 2 e (2 S0 & (658 5 (Jgeme (B b ln ) e Wb (o s (G

@ aie; ol o 1y Ml Gl g ol walss JE Sl oS LS o ) copinl « ooy jbaas oo s[WIMAX ]

ol sl il & gl Jlasl b gglas ol Ly (S ooz BB sl jiseals 551 (00,5 (py o5 951 wnlss 92

celazil olazsl 5T a4y slosls ol Gyb 5TAC YN8 oS 5 onss axsliss ime IEEE GL 51 s il

29

www. par sbook. or g



S 3299,500 lael 5l ooliinl ;o g, 90 cpl wlas o, 4 a5 was o las Wi-Fi 4 [IWIMAX ] slaclis 4 a5

Axiad a8l witas 93 WI-Fi o IWIMAX T o)) )5 6l @i il o s casls

PO mhw o W) ols S5 LolKisles wlEsgp Syabyme oo 0 ,iSlas wbsS 63, b1y a0 Jlas! Wi-Fi
ol S 68 s oo 40 05 Cewd oo 2 JUail 3l comms [WIMAXT] o a5 Jls 0 .55l as ,135 (moye yioghS
WS oo w03 ol n)l5 sy WIEFT (65515555 a8 e 5STas 51 4838 (a0 yioghS 50 St Sgu> 3 (5502)
GO 550 cafs ceyw L IWIMAX T 5906555 o105 a8 cand Il 4o onl g canlasl ,o collfe ziy sobils e pu
oyl YL CeisS b ket S sliles el e 5 ol 4) S sbils ol 511 baesls canlys aunlss collse Ve -
Sen ) a4 el O SGL S o b 40 a5 65 sl 8l 5hs Al e collKe Ve bl JBlas e e a8

b ais,e a5 conl o7 og ol Y aib sl b owyiws slasg, o 9 WI-FI L IWIMAX] S ssee oglis

Q‘)f al.l)’" = li" O09 Ql)’)lu o Q—| Ql?‘).’a Slual )’1 asi" ‘5]5 Cawlosile 6‘>l:l} o‘) e Sl & 4&]% Q.ﬂ LE I VeVt

OS5 @ a1 IWIMAX T 3, sla 350925 ples Wil ao o] (o 08551 2 a5 el (a0 90

[ (s lg] (5L 30

[Sasls] bS5

Wilg oo ) 4 45 Wgd o wgmamo (5 e WITEIESS slaasis <> « [WIMAX T (656555 b ot Ly (slaasis
S Ly b IS i 3 055 gy o IWIMAX ] (sla S5 o5 (nms o Ouilate by oy
Gl 599955l Bk 3l ) S b oyl Doslitul CullE 5w ide |, Soilial gblie 5 Saio
cepw o [WIMAX T S8 0 il pdy o5l GoSs Jjlie crmizmen 3 5,0 oS 1o 5 bapyl5) dagylojls
pae 35Sl SlaTh 5l Seior 2815 5 glyel SN 9090 5 wigdse Gty WIFFI aiile glaesls
wols p odle a5 el T IWIMAX | cliogas alex 5 aib oo BTS GlaSs 5 o5 fiie (m podins 03 4 3L
WS gep g wdlboe 09uoeli MalS Dj90 4y d9d oo W)l AT (pmgiw 5 WS (0 Sletdy @93 @ 5 ]y e g lae
2259y 8led pled )3 (Gloy Casgaze ged (e WlFoe 5 &S Cewlins (s cnl 9 ) Sloj by (e Cudgue

30

www. par sbook. or g



D005 15 5 00t 8 poge K LSG sl axsls uploadt, downloadues o ojl>! sk sligy 45 o> 5 e

@ o 45 35 00 Dgmme 2865 952 b ol lel Hlows ceal GGl 5 Jo BB 5 S5 s Lo jo o0,
)’3) L u...l)b 9 ‘5.3 QLM"L'-W)Uj MS)....J Lu.uﬁ.: )5\) o‘) )‘ ).a)ls ‘Béﬁ.o u.t).u.\.o u&o‘ w‘)‘é O5.> =\.>L..~o 6&6)3] uﬁfl.w

e

5 (50 )18 0)lge isS cnl o0 40 G poge slalile 5 Sl
S ol u*‘“’ﬁ’ 00 gisxo

W Gl LS cdls o Jg oyl aabiee byl 4 S [WIMAX | ooin 3 S Lasgs o0y ools Dby glad e
Ohe pubiae 23 4 5L pae el aghS ¥ B YLOS pisiine ws gl g eskS 0-) 0 \NLOS i 2
oz 5l 5 0ols Jl (oYl ey e )0 ol Giedgy Co ol eolall 398 elad g 6350 T 5 )5 S poge
S s 0 iy sl il g (T SOSLAST 5 8ty Slailnsl oS Sgd o0 g ol S0 la S

Mg,

:Mobility es > Jb> 45 sslaiw!

oo onl 4 el opl el (BT Lo )b IWIMAXT g sblse o ytots 5 (S5 S o cobils & Mobility
ol a5l SOl eS e b o asibis g oS solitul bLS,1 5 o adad yg0s Wil co &S > Jl j0 )l aS ol
Rl o506 opl e interoperabilitycgogas w5 aalys LLs I was o3l 51 bbge bla )l asle s S8
ol & 2l rabae g 05 ()3 5 30e sla T Uy 393 DaBle 5,90 Jpamme b lgige IS S Canlins
O e oS 1h o Cold) sl plas clils walgs 5 85l 5 Salen igolice anl 000 DY gaze plo b Jaase

Ll sales o yo ) bicwd alS 5 DY gaze CudS
[WIMAX] s,

o)y S5l g cr cage a5l (] (o Hlew <l lea  [WIMAXT (555 5 coogas o ioges

6‘)4 ulf)lf as A—Q\)‘SA Lﬁu—‘ L ‘) u&o‘ u.a‘ 9 Oﬁ...u o‘).o.ﬁ QSLDJDJ) (5LQ£5“5§ WLQ‘) o9 @MQ 6Lb);5...~ol5 sLbulJ

31

www. par sbook. or g



s

g_g.;’ 9 JL‘> BLIT ..\...>‘9...> 9 ..\......:Lg Sgdsmo )LA-A.M) '::»:}Odﬁm l)ﬁ uol.‘> Q&A sSJ L) )‘).a...w‘ L )L..> u.(:).w).t WJ....." )‘ oolazwl

53,5 aks 0508 Bl ! 51 55 YU o pos s 25 > o 4o

Bl o0 45 ablige olpen 3B sla b g5, » Dbl oS 10a0 s )50 al o azs LB 5 Ll la Shs 5l (S
ez o)l G a cul glsa i SO 58 Sl 0 a5 (69,8 Die 00,8 &dly e sl SLls sbass> ol
Sl Glaasa slp a5 wll ieesil by Do ugal LB 4o Wl oo 45 998 o0 03liw B 55 (B85 59, p Sl
Slls 5l sols g oKl 2 0 a5 aiS o oolatul g 5l ailygy a5 o8l ez e BB olass Lg gl a8, F IS,
Sl igpel slos yo 1) solal 3g8 (5l 8 opl 5l suas zae ass (pl a5 54 soliw,d ol 8l pl (gl Wl e

0l 55 VOIP (jgmen olo gyl ooliiwl (659)eG opl (sloaalp jo ol ;S8 a5 (g, ghilen ol » ogdle

DS b SedST bilge pias LS, 51 (O Glaie 1) (6590955 (ol sl (Soe 45T Ceslons

[ wSoslg] (S8 ledb

[ Saslsl 5 5, 1-3

Wl'Fl 4........: 6Qla) Oﬁ..\} la sw).w‘ L ulf)lf W ‘5...:)......4\) 6‘)4 5;55)S4Lo C‘}A‘ )‘ oéLL.w‘ ).’a.t )‘ [WlMAX]
L olgise |y ol ey a5 0k & ol 5 gy s refodiz psb a0 0 5 VL Sl Ol s a8 Sslas (I L v

@ 5yuh sass lp aS MAN Lulis 5l o> g s anslie LB aSt oo aslis slaulie 5 plaS e b 55

el § g CSlpe 4 e Coslaz LSy ladSid elide (0555 pol Sl )0 9 09,00 )1

slagp a |y cals o e a5 WIMAX tower) [ Salsl zp Jol i0gi oo oSis IS Gido 99 5l pitanms 0]
WIMAX ) [ Sasls] 005015 090 0,05 055 (it <os |y mupe jieskS Jlm A glad b coul ol g o,ls Sl

32

www. par sbook. or g



WI-Fi 005,85 K95 ankad 5l 00i o ConBan o p Ailgi o 45 4299,k zlgel 005,08 ol Julis (receiver
S b g e Hob 4 wlg oo [IWIMAXTT #5 ail Sgliie ool 5 0 (518 ouiitn ) 008 b Ol L S50
oy 4 a2y bams Jl (sam g 0 by ollS 4 1) sl g 0l b3 e eyl b (°T s Sle) YL il sl
o3gaote (5 o0 S T S Gibgy S edguze Sl )3 Suste slag x sbml b (e yeskS Sl A) 2 p 2 VL
WI-Fi s 5l 55T oo a5 S5 ols 13 idigs cod slolgale jué ol yan cyali wiww b alie |, g B
oslizl 35 [WIMAX ] 51wl oo Yo o JUSns 51 oolital asles bl ay oS o oolitul <ol 4y Jlasl sl

el Wi-FIL @glie Jols o 50 IWIMAXT zlgel 2l o Sl a5 iz o oS

o ( SBaSl b JSTg

LAN)) Lo oot clh- YV VPAN.  cased loaSd clhe Yo10 ol a5 Coslosgas olmy) poms o 45

.oo)f‘sa (WAN)oo)_..mf loass 6‘,}/\'\'7\'* 5(MAN)6).Q,..J sloasis 6‘)‘.‘/\'\”\;

L?}Ua..c‘ n.\.wla‘s‘o &‘é =\.Lm.> L)—l G’a.LU‘u:D 4.0.‘>); 45 HOtSpOtwloaw p.b‘)B WJ—HJ‘ L o (S ‘5...4)....»\) g.)Lo..\?

335 o0 Bl (agas Sl )3 o A b Gl Ll 5,180 4 a5 ol

Sloas 5l aliles so g Wigd go Juale a4y (o555 SLolEag,8 Lol ygms, &a‘:—“)HOStSpOt&.’.P e bolpls
Wi- @ pguge Sless BasSpal,d 5 saisSody slbes o 5l S jols Jlb 50 .0usS eolitl izl med
oo 2 Syp sleaSis Gy AYNFIEEE S5, S oo JWis [ A Y 5l ol (5,0 (slao jgliws anwes Fi
Broadbangl . ul ;s g s s L sl Tl 5o bl Gl cevlons aress WMAN BMasl b (s 0.
53 23b WADSL slapsge s VE Slpbe bghs b (uld B o] Jlisl cud b g calosss 5 )b (6 (sloaSas 4
5 Ldled 00,5 | Sen 5 Sinlen Cgz o iy o8 [WIMAX Foruml ob 4 slejlo sbowl b sl &8 15 aie; ol

33

www. par sbook. or g



ATV SSGg g

o8 el o aS vged 1) s o las 5l 5l Guuas asld BA-YH VS Ll L IEEE - v Jl agly o
zh eI PP e b o 15 ol adsl o lailinl a5 el J s ol g 0S8 0 )5 5KV 1Y ol

Db oo s W3O Cudgaze S &8 Sl Aol o 25550 0900050 )8

5 reb @lye bawgs glgel onl Qi el 5,0l88 Ve YL LS B L o0l glgel Slaogas a5 ceul g 5lsba oY

Al ol leas o (usgaze (pl &8, LAYV E 000 oloul dade g slie o peiiiese W 48 (Sl sl
a3 oo Al (g JB b 4 ]) b peio

oakiw b oyl olosws G, 5l a5 ail ce al oKias! s b SOl JSiie Ar YoV F o lailinl 5 e a4l SO LSl
0dguzte G0 1y (gl g (S (S iie (bl g wi)lo 13 wilS 3 ailflas gllad SO j0 SO e a5 00i S
55 e 5 askS AL F o gl

e o by a5 S ) 355 el oSyl Bl 5 el FO B ailyise Ll ¢ Ly alols ) 42
Al oo Jaie jole el bl 5l Soa

cad b oyl 51 G wibslyy 5,0 Yool soliiwl (0,8 L aS cal ggol, glhad wix L S 6l ab oKis! jo
LS, Sie ¥ea sloos gl co,@ jsb 4 cplpln jlo 1) adl jo coule VO sgu,0 > 5 L oledlbl Jols
XDSL slapoge b aslie (bls,I b S5l S pie so siz by (Ebghs Jole) 4l j0 coulfe 2 cwjiws ooud)bs

Jos 6l3T Sloas suiiSoml 5 4 a5 0,18 Sgzs by ] s Sl a5 0550 5 (S e S 55 bl s YL Gllas]

B3 o |y abng) 9 60t bl 4 (B0 gy Syl

3 31y by o a5l e SB35 (] 425 313 55 53

34

www. par sbook. or g



AMYANPIEEE Olasice

WIMAX IS0 9 )5 s peis 290 4 LS pace Mbpsy - Cg un® oglS B0 STas S0 je idiey S glad®

NLOS, LOS Lis e

B AA- Yo F gasns a5 cuload sile o lulsl (Mobile) L 5 Fixed ) cubs Sases 50 0 [WIMAX]
Gleze yo b o Sl Gjlas 6l wenlonds 55le ool 1,51 a5 @A Y518 sasens 5 culi WIMAX ] o1, dA- Y58

eloais S3IWIMAX T (slas Jaslin] cliym 5 IS 50 Cavloads 418,515 10 cacluw 5o oS VY

sl o 15 4 0B WIMAX L Sl o)lubin] S a0 gas bas sty o IWIMAX] w5 b
JB 50 s 358 60518 65,5 0 (e gl Elsel o)byo bo sl o le8 Cnlple allige 55UsS (i8S,

lasle S (owilS B slacals yol>
55,0 YA JIYIY 5,5 09>
5,0 VIV JIYIY S5 09>
55,055 O JIBINYD ilS )5 09> -

o] Wlypas g95 ol jo oYL Bllasil ¢j9uS o Jo (ilsd L 6,55k sloul  ogdle udlS )8 Gabs 1035 (1Sl

[WiMAXI] o..x.;gj

[WIMAX ] was Jus a5 col Yo o0 Jlo EMA-Y 8 o o lubial 6,138 al culosls saey IEEE s lustel
CotS el 5,1 Jlos 4 dwge cpladl co o 1y asl jo CollKS G U bosls Jlaul coll a5 conladlarngs
oaims lis a5 wibie Vb o b &S oo 50 onKiw slus sl Jlo)h) bbse [WIMAXT (6550925

35

www. par sbook. or g



o IWIMAX T Sl oozl slacs oS b g dlonil jsebs al> o 4 canl iboe [WIMAX] Jlas a5 €A- Y51 #
Bl wb slige a1)) oy aales Joe al> o a0 Yoo 0 a5 siae o lailinl Slaogwss (o yioge 3l s Jlu!
ol aS g aalgs wiis S > o Gl jo gl S YO B P Cepn L aS SIS asl o coole Ve e i
cdy b o b yaw j0aS ]y Sley Wiy se sole 0,8 S g ol T cais jo (5,5 chlae abais ol doe &jg0 50
Sy abes 5l Calise SUIKl oles IS e 0 )5 SO e 4l jo culBe) ¢ v b5, L sl 095 15 oo a0 sl
o ool sloSs 51 Jolys it 5 a8l axbls il 5 oaly 1) ey il 5 Al ey JUil 5 il
UG 55 4l culle So o b g cusls walsss gl 00 S i[5 50 o )8 ;00 Wb sl 0 o2 ol

ORI e IV - e

4)4.'4&)4)4.'4{14;_))5..0490)3}0‘ ..\JLM; 4.....”5\)5; _xm|5_>(|OW MObI|ty) wla ulsjwﬂbyf&bw“&usﬂ
a4 abads glodg, @ o] 50 Lalad Lol cowloads 1,8 5 S gamce e Djge A k_;Ial.‘..';)l oz Ol 5d g, SeS
AWIMAXTT 6l MALY V8 was o labis] K8 ae Cajo o adlgs e Yo gl b GYsb Jolgs ¢ alais

A dwle W 55 el (nl (59, a5 35 wals Ls hlise plez 5 po Jos b 6,150

e o (B ASUl wus o luibw! WM ax

)5 walys Jyzie | il 4 oliss )b g 5 5d soaSed sl WIMAX a0 o lusten]

Ol @ a5 GlasSs el Llgis )5 wals WIFFI asly @ jeme a5 a8 jaaslS o a5 g o38b 059!

BBl 5l i s s o)l jaas ol jo oS as SIG 5l £,6 1, o) a4 olaws ol oljen (sl glS

b Jog 26l 4 ol oo LSBT L g e GBI 5595108

Szl 4 (S jsbay ;IS paiz w1y bloy) Wil e a5 )5 655 0 oSyl Sy lsie & Wi-Fiay po 50 pges
bis slp g e 100 51 as (ANAOON 5ls Lo slp o)) l5 alolds a5 cosgamme (ol b adl aiseddle o I35
055 s 05 1, WIEFI LUlgs Slas a5 Cenl ouds 3 me gz o luilinl Ll il 20 400 51 1208 (OUtdOOB > >
o3 8 b YL ol slige b o] pee DLl sl el a5 wil oo WIMAXa g yae o luslinl ol o

WS oo Sy oo |y eslS 50 590> YL Jolgd b ST\ RHPV- S ol slacosgamas S Wi-Fi «

36

www. par sbook. or g



u.o..ﬁ Q‘)f L;..\.o.c u.e‘;..\.ab u4:[:'> u‘,..e‘:o Lol s dud> u‘..\.o YL; ..bl.: 6L~9€ 6&&;)..» l.; (o &2 6)-?(-“ 6La>4$.....u
ol &S e wimax s Jstesl olos> 65, » ekidly 4 How, Jb j0 mywia bas b ol b s aiie

Al dales Sligad ol Ceud talS 4 e

a5 oS ol 1) ola il 3 b oS SliS e, |, WIMAX slo JuKw aigle a5 pl plai Sloj> 59, Saio oladlys
4 el oS @l 8 1) puils 3 o] 4 (pltws B )5 iz LU )18 ol aisSy 5 anil eolicl LB
3b sl b o Sl 5o oolitwl sl WIMAX cobld g9l 4 asly b ols aalgs ojla! Jinl pulas olacs

VY W IRRVLon-3 ¥
L DSL cwd g0 s o Yo 1006 50 sgos> o wimax clrecieverea..s 4 S95050 ylasl coles jo g

g 95 oslitul ol @l Slagmg e 5l wlgi oo 0,3V Gl 51 85 bagsdee (i (nl g Sz Si90l (BE slapage

gl oy oyl 4l absS e 5l el (g9, 0ad cual slail &b 5l Slel 4

5 Gaax zge anls das Juibiwl 5 Sl 2u,05 ,5eb b Lol sl 009 coges slaoje> 0 WIMAX adgl jgels 4> 51
mized )5 oKl g axines [EITL cuid 1,5 bohs 550 a5 84 mudlyd pow o bawgio 3 S>g8 mlio
9 oo Syl a Cepnn pliws (pm onl g wes al)l ee G bshs a0 gl 3 1) 053 Sless sl e

W5, bl )| Sl g WL a5 (gloslidl o

Comd 5l 513 oS il o Woldwide Interoperability for Microware Accessis. a5 Wimax
Lol slace yo b ailys oo a5 cilize laails )5 qum o Sl Kitoled a5 canss 5 (LoSs Slasin jl SYgb
5 ol 0 £9,5 T 00,15 1990 Jlo 5l a5 048 o aisliss 55 802.LBEEE 4L L o luslis] ol ol iS5 oo
LSLDJL&M 9 )45..44 sg.)?..a ..\J‘yGA WlmaX OMQJlJLu‘ ..\?‘3 u& RO 099y Wl'Fl l) w)a‘ 6&6)3L.3 k);l&a FUPYS

) 4o oo TO sg05 10 e b g (s o bas uley L) eslS 5O VL Jolss Jobo )0 1, Sledlbl

JEsl (a8 oo coleS DSL ceyu L S 55 oo b T bglas ey b a8 10 60 Slows lp o5 cie

.».\Jbékso

5 Sy3kd Cnl g 8L By, el o WIMAX L alayl, ,o (3l Lol g5550 a5 (2004 aygils ,0) il <8 5 el

IRWARSIRY Vo B P,

37

www. par sbook. or g



Sl g ool JE S b seaslS gy0 1, WiFFI glaasls ISl o b s Centrino susjle o5,
Iy o0 e plgigo LT a5 mog ool Jlio L> S alaly cnl o bl 85 (g Gl pos g2 09,5 e (guad )l
S WIFFT (5909255 b ot S opols g ) by wls aSoul g 55 Lol 18 sl g cos WIFFI L

as..\mrb.m)l,w.gWi-Fi Ol 5 g A oo Cedtw e b aSE pl o o oS el 18l 5T S Lol alil (slosls

250 Jos

Sl 50 5 08 L8, el (65909585 SO 5l 518 a8 ol (ol anesls Wi-Fi a5 ol axgie Lo il o yguslon
gl dieo e o2 b Slles 3l g b

@ £y il ey g2 wls JTow] iS5 o uslS 3 5l s 03h S g 5,50 Jols o wlgi oo a5 WiMAX Lokes
Wi-Fi Loy o5 Lol el gwm 5,085 116 2 5) b uls 3 cpl cou 5 6lp (bls)l sleesizlsp ik

B9 (e 9 30,5 adi pelinw ol jo I, alls (gl g 0ges (La)lol,) 5l cogascs £lgl 5 929,50l Zlowl 05 oo oolitul

5 &S Mls 3,50 ol o ], bl IS alise OYgame U dioged wimax «slbs! el 4 Glagols! b s g obwl o

,._\_;)'LM_, LRI 1) ‘5)5.19.5.‘ Q.ﬂ uLalf........; 9 uL..c..\.,o

Wl U oges &80 iz 50 6,08 ke 4 g9, (Jinl &S 0 Jol slaise 5l (SO Intel Capitalw

S solau 05'“""’ u—’j‘-@r’ L L)—l )‘ 9 ..\...tLoJ )3]Q5...u 4.1......:3 L k))..\.u |) WlmaX

WIMaxX 5L B ames b s 5l cndsl 51 (o wilgs oo aidl g conlocS 15 opl 51 S (il ;o SpEakeasys s
sl
a5 SLS 1550 6lp 1, DSL s pw 0slall i3s3 Sl )l b ad epnl o S5 G leie 41994 Jlo o &8 15 ol

aSepl b bl )5l walyd wis S o IS Jiie ;0 a5 maastie b wiols o plsl ONNINE Jais (s 550elS slassb
5 a0 30 5505 e .l 05 &l s 355 L 1) 18 Cudgame S azmis 40 S o 5 il bshs cow o DSL
Slpe 5 K 5l 4 o 90 il Lol ST 5l aisS e eolinul SpEAKEASES 14 wless 5l aS oo s ol
Sty 5 boged JLis 4 b oy <808 cnl lp Sy (n it o8B bl ST 51013 (550 e 2555 (1

el o] 5l (sl oy (Sl § 2 Fioge WIMAX (58T ede (e 42 5wl (spa2

38

www. par sbook. or g



b el )‘5..\...A‘ 9 S| oé}o.; J....." 6L®M‘)J )‘ oalazwl bWImaX g.)‘/u.é‘:o $3 X9 w)LO)] L éﬁ)‘“ Speakeasy

WS e 53 4y 1y o0l o yie 2005 L Ll

Q"""Jb 6‘)4 )M‘m5oéu|)5é ‘_;‘>‘9.' o raaja5L¢)l55uM5‘ulf¢u5er 6‘).|W|max)‘ oolazwl u)ﬁfob)f‘

Wl ) o ad o o0 3T ol Lol sl (5 0 g ety Sl L5l & Sty g el enBne 5 o5 e s S

ls

Lol s anly e ysld ol goladl sgm & glio b 0t Job olej o 3900 el Ylain| alle rnn
Lol a8 08 (oo )88 p 50 1495 (o0 (gl el ()] L Wosimd JLasl I slaSds (i3 le 08 j9ip ey S (sogee
) sted den Sl T L 5 awms 18 et BLbI o slags (5, 1, WIMAX ol aaiin 20 5z o s il
5,5 Wbl 4 jeme Lo Lol ol3al b il sloaSiss asbe lds oo onl o o allics dan ol Lol oS opals
3,18 393 Glb gy 4 |, WIMAX (45,5 adlol sad a5 5,5 TOWEr Streamss o Ll euiwsd wo> slog p
9 OFwg «SHmes SD )0 wily lagleisle 69, 2 Olgies &5 35de0 U 05 (i JSie (al 45 03905 el
A Ao e e LSl b e oinl SO )5 ceas |, WIMAX o3y slaosias Jlisl s (sla

g walys ales Bl 5 (655 b s 3| S5l jlomn Litedas a5 (g Lo

39

www. par sbook. or g



fooS o0 )5 g WIMAX asilis

Intel C,SJ...; It WiIMAX o).gl:ﬁu zr

30 9310 YL Cey Jg 0,5 ales J-o.ﬁWiFi Ay g;\,.,)oWiMAX (oS Cooro o olF0y0 I puply ST

Srda )5 olaai g 5 (GYsbo Jolgd

Ot Syl 4 gy 8 il 5 dag oadd sy b 55 3blis wilyi o WIMAX 285,55 a1, o ol oo
Al 00,55 ol ! Caws H90 gblie (pl a4y L85 pw 4 (3L BB 5 2l sl S 8 15 0 e 3l s il

el oM&&uwsé )|W|MAX Wk&’

223 sy |y gy yesks 8,000L & e

wly sl oy oo oo b PCMCIA &I L S g8 anr o aiilys o 051 5 0055 -WIMAX o0i .5 S0

a Logities BT Las Sy Jlis sl YU il cslige b soumms JLail 5l oolial b o3 oo WIMAX S sy olSis] oS

Ded Jaie (6,550 WIMAX Tr a0 b zeg, e S Sl colaiul b Wil co e 098 e &

oy kb 3,000 g bzl plaS e ColilB ol jen 4y (058 o0 00l Sy Cdel aS) pgo z 0 b Jlail i

40

www. par sbook. or g



o O5.> uu.wﬁ.a Cod ‘) LQJ] 9 £S5 QS‘L'“) Sleos /H.> oolusl 9 @L.....Jj) (j.’aL..o L ‘5._‘> ..\;‘5..) WlMAX Oﬁ...u < u.cla

.9)3]

088 o )| o 2 Sloos IS5 g0 Lily WIMAX oSt ny

&lja.ap@ysaﬁgﬁwwja&ggggj&45¢~,)|Wi|:i@}lg%ogﬁ,?ﬁgu&@]&&

5 ol gse Jsb iS5 o solizul (WIFi alie) GHZ 1165 GHZ 2 iay 65 oy ol 51 )8 >
o0 oo b oadly sl @lse 0,55 plie o Ll igd pod PLST s (So5d Wl bawg o) 4 0 ple
Jlasl ol 00 o puiinns S50 4 WIMAX 75 50 colh Sliso o551 6 a8 conl wo cgar cloas 500 g9
20 Sz sl 0 pbe S Jlul 6506 glallas L) o3l slo ools Wl (ol pliy Sl 55l g 5 698 ws
5 a8 3105 VL slo el 3 50 sl GHZ BB L s Lo (udlS )5 ol el S s oolictul (5 s (sla ulS 5 5

Lls dalg 3929 (6 dion jlws Wil sl
a5 g akald wpe yeghS B5 L we ble 25 wli) el bl B L 4 glas 4 sgame WIFI 0gis 4y ooy
ools WIMAX ' sl ol 5 698 W Ca sla il GLb sl (el ok il dilaie SO idgr aiels b aslie
oy yosks 93000 xoye bl 2800 Ll 30 gles jo a5 WIMAX b8 b olpl e b b igaalS @ 1) Lo

oolaiwl 095 gy asels oy iy 3l ailed o WIMAX a5 ol cle oled 4 .08 oo Jloyl asjls 18 (g asals

&S

fans plxil wilgi oo s, 4> WIMAX

6Lb JL&M ‘J.t).b )‘ )f.u) f5.....al5 L )45.....‘015 u& )‘ ‘) b sols oS < )15 WlFl J}.o‘ uLo.b uuLw‘ » WlMAX
OﬁGLA oli..u.o‘ )‘ ‘) LQ OO‘O WlMAX f““"“"’“ AAJ.Q.‘XA (ula u.] l) uL.S...m) f}....alf) ﬁ}....ols sSJ J..S <° JL...J)‘ LS‘?"Q‘)
Al e e sl 4Kl b anil e )8 50, Spgo s ol Jlaimd 4 b ool ol xS o il s WIMAX

41

www. par sbook. or g



WIMAX' 58 0 pliee 1y ledlbl aigs dayl i o ail o 50 canlfe 54 50> b wilys o WIFT Jlasl o 5 g0 oo
do aiz b )l 4l o o |, culilSe 70 il a5 ey o S Jlol 1y b jo,0 colfe 70 g0 b el o8

..L.ul.’ sl u.cf.u A.t‘y ° > PO 9 l» LJ"lS o)L.b‘ uLo.b aQ Jﬁ‘.\} np....S <° M FH S

HOW WIMAX WORKS

1) i Jolgd ol ;o8 WIFT a4y cocs WIMAX a5t ol oo alold aSly e ey L] y0 glis o 55,5
s 4 gl aahaie g a4 ;08 WIMAX asis el (e 30) g3 100 590> 4o WiFi Oidigy adold amy jidie
o plre 08 g aid, IS 4 slo LuilS,8 ,ble a4y 00g38] aals L] o (S s B ,yb 3 (eglS 50) bl 30
oo s can 50 peSle aels el el aitus o) o p oS Gletle ailen mlae (Jolgd opl o andl ool

el g Sl Bblie Gy 4 0B a5 sl a0 T UlE g g
b losil 3 WIFT aSls 5 0o 4055 GHZ 115 2 glasily (s, siion 45 el ol WIMAX 5 il (S0 o 3o
sy el g oyl |y WIFT s lastn) ol 5 s ke WIMAX Slasin oS o ooliwl GHZ 2.4 oYL Sél 5
el 55 eizmen (Wigd go 0aeli NLOS L wos gz i bshas 45) 098 (oo (il bshas 455 poe 5 s
Yot 5 ol s 0l (5l (5T 00l oz (5 yagkeS 5O iy anals )15 3975 6 513550, 5 it b sl

42

www. par sbook. org



43

www. par sbook. or g



