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zOkz C-isp dsdz' y dz’ C sdzW | to j-adzfyS @r@ HYCtdstews] fisCtedin® He s
OfMmf " tOdzls” 9 IsO Miszwz dzEH 9 MO 2-0L D) PR G B tct
Ok ClspAsdz’ ydz @CwdeW jtojdzy' = c¢cltesBdzy 3d Isg
&k d8, LUULU SA W) ;-1 918" y dzOtetsH dz' d3ts dzts +
Cl OH' Btz Olsfcs BsdzsH!Y o X X1 dgls oWl idslsnw & 1 ([
X1 1 [ " Y dzOtets H dzO Csda¥ j o] dzy’ W ¢cModern
Tel ecommuni cations and Comput,&r [ Sai &n
[1)w O WwiwOtcsH dz' | EEE @ersdpf |pfacpnizwnications. P 1
Science andPIdSe&cTOdl4o gy eRIOAS &.2D2 @ Ofc
m O t®¢, M1 L@ ) ;-06[4" ¥ dzOtc s H dz' - tod® s Y s alas C s
¢ wdzW ts € s dztndz' YOOz’ Mis: O BO28 B dts HO( 2 § 1 4
1 Esda)' SOl Mdzseo dz' tjL zdz IsOIsd HdMJ telsOY
19Is fzOzC sodr totsBSISOR . d#jtejH twBB'Is 4 Mmls
odHOdzdz" = vVCO dzd [1212, 13, 15, 1§g]J]%" "d3 ¢
y' 6 s, BOIsjtc’ Odzd S B BPetcls ®y '1'1 stfjlapGZ- H 1
Isjrde ydedr WsteczdzsOR-2'9]C tsda¥ jda©Ojrds'aovds= [B10Q C
Scopus ftts' dgHj S Mo Odg' twsBESISd [ 17, 2
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tdryrwf 1
dbv o wy Tt RUVARI WL AvysAwlfwottdnre V
trrRfw MESH w [fruofrwl lfi&mzi vsr) ¢

1.1. [MsBddotmls' Wk dSd] tsik s Odzdz? Wi |

[ Mdzts o dzts it jcds@dsEegjpotgidy Wi MAX Bk ft
fsfzdzvicdetsts Isj-Ridzstzseg * ‘d# h Wio d s € hodHCH
o' Ldzdr ISdf ' o LtOW' ¢k (HBHOISC B9 QdztsEEs Nk
29]jdzdc” Isjtedlsste’ ° fsCtcdIlslsw (IsOB dz. 1.
fijtemtf jCIsdodzk Isjrdesdzse’ ¥ t©OH' SHBEBMsEY k2
Area Network, MAN) [5, 3G 31].

v OB dzd yw
[Mdzso dz o  HB dedesfyls® &' ¥ Isj o dats dzts
WIMAX (IEEE 802.16d) WiFi (IEEE 802.11)
1 5dz0 f 25180 C g rs 300 d
Yy Ofmissls 2711 11y 2, 5; 5 1
H' Of OL
[ OCd &3O 75 [B'Is/ M 54 [B'Is/
hodHGC "' f
fjtcjHO?®

tsLftsH d [ dsydddd?2 Hshskzf L N 0hed [ detsy d deded 2
(Bzdz! sdff L SstsetdOd dddd yoOmistslsd ¢ tsdlstetsdzj d3
o O dzdz" ) TDMA/ OF DMsdz8 g § dzdzd 2 H S CSMA
StelstsG tsdzOdz! dzd d3 Y O 3 BNKAdzd ¢
1 "Hlsteddsl 1. s dzOf cOOdzlstso Odzse s s 14 GO0z ts

QoSE< dzO M ¢ h o d H ¢ U@B{WUnsolicited Grant Service). Hst Qo dzv¥v dzd
2. s&koOfmd fJjtjHO9 Odedzy off C Effort)
tc] Odz! desd3ge BFOMh IsOB "  y-iglz
Pol |l i ng Ser v itimePpllintg $2rvice). P

3. sdzOMm §jtej HOo Odzdz? f O
CGOtWOdzlstso Odats s h ez HzG W3 Wzs dzts |
reaktime Polling Service).

4. 14600dzIstso Odzy HBY tc(
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sjted dz Wi MAX ©otsfds’ ©WH MlsOdH Ol

o' Hig' Ldgw s Is: v o dSttedfmistse o Oded d3H SHY IsEH ¢
BsHizdvy' °, CSHEZzoOdd" IO 'd., O bktd&k
nOOCIsjtedmisdSd fMlsOdzH Ols' © | EEE ' d3j 2
v OB dzd yw
[dzso dz' S OOCIjtedMmisdsd f' &) 2flse O
802.16 802.16 802.16d 802.16
(80216-2004)
Yy Ofmissls dj 10166 41 2111 11 107 66, 216 11y
H' Of OL t 2111 14
vliseo d toty u ' dzr € d 1 v 30 1 oW 3O 1 v 3O
tOH BodH tOH' S9dH(WECOH' 89dH(WEOH"' 59 dH
(Line Of Sight, dzj B~ ' H dzi B = ' dzi B~ '
LOS) Line Of Sight, (NLOS) (NLOS)
NLOS)
sd3dzc©® ¢€¢ 20, 25 d| 125128 [ 4| 125128 [ )| 125120 [ 4
vsdffd oisH QPSK, OFDM, QPSK, OFDM, QPSK, OFDM, QPSK,
16QAM,64QAM 16QAM,64QAM 16QAM,64QAM 16QAM,64QAM
1" Histed d3kz PTP,PMP PTP, PMP, mesh| PTP, PMP, mesh| PTP, PMP, mesh
ted 3 d d3d
zodHGC ' M 321134 [ B rs 75 s 75 | s 15 [
fJtcdHOO!
vsdf L oo A CMBse @ A CMse @ A CMse @ [ BB dz d
BOEC Md BOJ
Hisf EMmisd
hoedHC' Mis
125 € a3/
tOH" M L 115 SR |rs50 C&B rs 50 ¢ 115 €3
9" H odMmBlye " H admsh
S S =3 ) IR S SN A
f° Humddzgq §° HMddzjc
i tslsizy dzts f slskzy dzts
fjtcjHOD fijtcjHOD
lteddzydf tso ts aBzd tod Wi MA X Bsy kzIs
W Citse Odfses szilsds ¢ ts L o' WL Sk, HJ fjteh

802.162 0 0 4

(

sEcOW' CBd

802.
HisC Iz d3gj dzls
ClstsqgPOE@E OIlstsls s yfo®™au | t( iPmoatini t shdaetfo dzO
BB

802.

9

16d

yMmz® dzly

1Lglsl @ dzH @tc Isitdedz ' EEE (880 R2 .1166
fjtjHBOYO

tc ts dz

9 HBEBEIS



14

WEdCy' W wets' OdzOdztseg’ ydz' WkdzCy' wd3 BOL K&
(edfm. 1.1, 0O) [32]. v yY' @Bz tjiphdh dd
ftcsa BH ( Is! yJ tej L BS, weo, we fteOo d dzts,
L s dz' h dz Bjtedy", fith LO oMM wdilsj tcdzj |
fteddzydy ¢ tsB lzdgiste fy Wilstdiske@o-P®dnht ut)
wedds BS oL O dssH’ ‘O lizj dzs mMis@dz MlsOday”

) stsy¢d LBtk cdzkzysttsmis’ fsBkHtseod d
COdzOdz! dzd nls @ Wk tdzjndzis Isjtedlstste” © JsCtedlIsls
tcd Y dd3 BGHAStOdE 59 5-mo de)0" d3igHN'C " dz! (S d3h
OB tsdz] dzlsm' € ° mMisOdzy ' °’ ( Mesh Subscriber
O9LO" BBBH " WIsd BHM®RO L BGHddsE BjLYIBMj ] H dz
MBS) (ted M. 1.1, B) , 9 HMEzlsdw dzj sB~ " H
tcOH " kM tcOH ' OB HJdWHBBEBIs® " sBZzHHO' L BsG Iz
sMisOdzdz' = (O IsOCBYy ¢ dz €' Mls! CtBEISOIBtE
9 Otgls' Mls+ BItdy' © Yy ks [ 6, 32].

Q) B )
tdfm. 1.1. tft (O©) ° mesh (B) ] dds

wdz" 5 90Oy dzdo ¥  foj y Jakkce ¢ mBriedhh o df
Hisfls 0o § dls Bslc’ONE Ciigls' HE o' Hse. I td odn
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BJteiJoaad o H dzw Hisfls©oe ¢ d stcOW * C Iz
Odz! Isj tedzOIs d o dad 2 BOtch tolzls . 1" dzs h Istsc s,
BOtch tclzls' o MOd3d -teal ) EBHIC O dndzim'e s tzts ) dzd o *
od¢ sted Mmls O dzdzw B ted N d odn tc j ‘Mizitclinézis o ' tolda]
f jito Odzls Oy j dzdzwls ‘s H E g s F o dz' Milst d3gjtej "' s
9 Yy dzsdkz [ 106] .

1 " dzh se s B C 2, jojdoigZ LS d?O Hntgés'h 3] to
LsCtcj &30 L O9 H Odzadzw , fseo' WL Odg L d&Oth tcklz
Lo' wiLCl. [ME  oeekb) g WPBTPjHBOYO' Is+ Mmw
HY jJtoj dzsd3 IsO tSHjtykzoOyd &3 ( @eiyg dag' ) , MI S
"zt €' dzt €O BOth tkzls' 9 f jtol HO9 Odedzy, N
RZO2C O sets L dzdm. 1 tod vy’ tsdglz §f figdetzH Y dED
ftcdLotsHdIs! HB LB dz hjdzdg" L OteddBse 4 te
yklsdzdotsdzz Hts L Olsted &3ts €, dzOf tcd ¢ dzOH , d3ts
fsC0OL ' OdzOdz' L dzOW 9 dzd n ZzOf cOyts 9 Odg
B jfuctso sHsaiGB o tifH s d - &3 6 Y On , stcOHdY"
fso' WLORO L f{thizCtsd BHdses OBt HJ L' d
L Oc Odz' dzd - Isd dzH § dzy ' 2 tcsLoadIsC iz Isj dzj € 5
MC zOHdzz L OH OYyk: Hdzv L OH Odzts’ f Otd dzOODI
C'dz2 O ®BOwhtkzls' o, ZLHtsey wCdrmn od¢ tdzlz
sBMdzzc 9 z9o Odadaw [ 33] . L H O dats i3lz odf OH
BOteh tokzls, dzjtsBo Hdzs L O SCwoydzdds fslsss s
LOCt" fdisd f§jodzz ¢ gz & Mlss g joff e i yeO
ftesyj Hizts Bz 0O tds"Aslisls df ts@ Y ‘dZiz C OdzOdz' dzd ~ tc J
ftesyjHlzted EZftcOo dz' dedew ¢ OdzOdz! dzd-dgj (ff h u ) °
o GAzZO3d dzlskze Is! MW MIsOdzH Otelssds | EEE 802. 1
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1.2. [MBdzde sMmis' st dz Wi-asljAe] 3 & O dz0 di
mesh o' HfiBo Hdzt Hts MIsOdzH Otclslz | EEE 80 2

l " HYftse Hdzs HB MsSOdzH Olskz | EE Ed3d &Q 3 .
Ttkdzlskz’ st fmw O yYyomsetsdkz ttsL ff tsH' d G
tcOH' 85COdzOdzz ( Ti me Di vi si odzO MU'l ut d wdzted3iz

BJ sss LOBJ L Jj yd dadew odMmMsC s’ L O O
Bzdzr Isdf dzj € iz o O dzdz™ L Stlstsc tsdzO dz! dzd d3
(Ort hogonal Frequency Di vi si on Mul t i

Wiej 2 BBz Hdigvte jme's hifs Oz O IBH If BEFE j 8 (Q dzO dzO

Te

Frame (i-1) Framei Frame (i+1)

Slots (groups of OFDM symbols)

123 Ne

-
-

Y

Control information User data

Resource allocation Network management

-
Ll |

|

|

|

< |

MSH-CSCH| ... | MSH-CSCH|| MSH-DSCH| ... | MSH-DSCH MSH-NENT ||MSH-NCFG MSH-NCFG

tdm. 1.2. wuitlzS Hokte@ o to jo? Bl s ' metzsh H
802.16d

dlsOdzH Otglssdz wW¢ SSHdddydddt ttjhHMztehtsd

Bty §JtiHBOUJ dd?2 Y@ tdsffIs i deOIS 2( 8i°
mMddzoesdz" ©¢ [ 5] :

éNOFDM_per_frame' thr_slots3 7@

E Uv

é NF ¥
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Netr slots T § Ote OB Ists, hts odL dzOyoO' Is+ Mw fMmls O dzH
o O ¢ dz ¢' Mis! CltkzoOdz dgdm Mzsls’ 8 [k
LoowuqQdy, (O
Nei ¢ dzr &' Mlsy Mmdzsls' @ © GHhsEREZ Wtj 2 d&3'
HOded » & ts NEFIRSE0 Oy O,

s‘dzr €' Mlsy BO2IWe p sE A3tz mEzsls’ i L O
Isted o Odzts ) ls Wicd 2Bz, M Batsdk' " adz! € sMlzsls 'OF D
mMrd &3 CBHLEO Odedav , ode ' tc wCdnrn, - cigabmz d
MdlksikzOoy' '8 dzgO Cydz 2 CwdeStejIsdz 2 oH 'HA dy
3" N C'dzr €' Mlss W sted3O Yyt 2 defhd dzeBOR'Is ¢ 5 O
BsHEzdZY Yy~ [ 34] .

v OB dzd yw
l " Hftse Hdz Mis! & ¥ ¢ dzr €' Ml ' daW Sto
mMddwBotsdz IsO dftsds BsSHEZEY Y’

vsdff WdBsHE zodHC MmIs| s' dz@ € Mls+
CsHizoOdzdz f jtojJ HO" Is! MY
OFDM-fnd d3o s dz'
block size)

]l PSK 1/2 12
QPSK 1/2 24
QPSK 3/4 36
16QAM 1/2 48
16QAM 3/4 72
64QAM 2/3 96
64QAM 3/4 108

] " HYftSeo ' Hdzs HB MlsOdH Otelskz | EEE 802. 1

mMtse ' Ho' Y O filvdladts § oz othdelz’ 20 ° dzW s 6 dg@ gz’ v
CtedMmiszes OYO. Ssjtekzo Odzr dz0O yoOMmMlsdadzO (tedL
AW sted3OyYy’ T fes L d3 dAdfdOBdzis] B Py’ 2, SBYts

L sH &z COdOdz dad m toj Miztefm ' o 5 U Pty Az
Hsf sdice s tWHE MISOdH Otelsdzd s € j tolzo Odz' dzd
B Miswls! ' Ldze G jtokzo Odz' dzgk ' dgW sSted3OYy"‘ ©
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bftcOo &z dedz? (tedf. 1.2), yjteeksils: mw L
Bdtegy” [5].

v OB dzd yw
sdfd Sjttkzeo Od ded it ff tso-thj & 3ezj dz@ W
sjtokzoOd I dStstedmistso b 1 tedL dzOy4 dzdav
fs0" HiSM dzse ' ydztsg ts
MSH-NENT ImMdeso dzd 2 I dSstedmistsolzs Is! HdzW o9aBHLE
(Network Entry) LOBJ LT Jdyjdadgv fd dzn tot
MSH-NCFG ZzdtoesCsh@se| |l S stcdMmissokzs Is! Hdzvw € tsdal * ¢
(Network so¢" o0y dzde ' djtejndo'
configuration) CitczoOdzr dzgdr Mztsls® @ bk Wte]
fso' Hsd@Rdzj dz# Hdzv oL f SH '
Yyomls¢ k misisk o/, ESd §todL o
sO ' da.
MSH-CSCH ZzdtesCtsd@se| | S stcdMmlssokzsls! Hdzw L OfdIs
(Centralized Z ftesyim' yYJjdzsteOdz L s9 Od
scheduling
distribution)
MSH-CSCF Z J s d3ts 9 dad lddgjtcOQdz' L' Is! Mw BOLSofs
(Centralized Yl dzlstcOdz’ L s Odzsects € j tolz o (
scheduling OB Bdzj dz2lsf' S ddzd Mls Odzy"* W dzq
configuration) BOtch tckzlsdzsets Hjtejoa O L MBS
tetsL §f so My HY J dedg? * daV Sted3O Yy
LoaOwLCR
MSH-DSCH ZzdtesC sh@se ldSstedMmMlssokzesls! E sy m’
(Decentralized MlsOdzy " 2 L 3 s tetsL §f SH'
scheduling (Lo dlsd, o  Hfte W', ' daWt
negotiation)

sOCdd yddesds, MEjyd¥ CO GLcOd LOY'
Bjtoj " odL dzOYyo Yyomse d2 fMmdzsls w¢ tsHJC
Wtej 23" 9 dzO G OdzOdz! detsdglgj tetg M o dz' W ° WimMa ks fiy
Lo' wLClk, € - &d itz o OFDH 1 talf Pkt Is! O da
C'dz2 €' Mg s eBBzo L dzedh o  HEtsSdZ' . USH'
hts dzZOHRBBHJIs! ZO tBMdzzc ts9 z9o Odadzv , L O9 |
stcOdzmW stcd3z* Is* Mw o L O9 HDezEalz] dilipig Q Hap'yj dA
MzC zq desddsr MARHIS' 08 & dBj )y Or BHdscts Wicj 2

]l " HYftseo Hdzs HEtS MIsOdzH Otelsz | EEE 80 2.
tcj Mztem' o z B3 M OA3J WANIiYMA X d3tamejs h L H ' 2 fydzs
YyJ dzlstcOdz’ L so Odgse s ff tod L dzOyJ dadz" Mdzsls ' o
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HSGEtseo  todzadn GEHEPda dzdzsdzd MS Y 2 totsL f sH ' dzj
scheduling) (sOBd& 1.5) [5, 30, 32 35

v OB dzd yw
1 ste’ odgv dz dzO =" OtOCIsjtedMisdC O to L dzd -
WIMAX mesh-d3j to j X [ 30, 36]

AJ delsteOdz" L it sLf BH" dz t sLf sH" dz]
ftedL dzOyJ dzd CtststoH d dzts 9 dzj C ststcH d dg
f 6L dzOyj dedzv| f tod L dzOyj dzdi

LyoOmils: BOL T v O¢ 1 1
o fwsyjm'
mMdztsls ' o
f irnOdg L3 ¢ 1 v O¢ v O¢
tczCsMisdme
1 Jtoj HO9 Odzd lJjL Stsd ljL Ctsd stsdz' L'~ 2
sdtekzo Odzr dz MSH-CSCF, MSH-DSCH MSH-DSCH
f 5o ' Htsd3dz] dzd MSH-CSCH
wdzls j dzid o d l dmMtsC O g J toj Hdgv 1dL+ €0

mMdzzy B so tsE 5

ltedL dzOyd ¢ [ Bocetslstcdo| 1 kdz MEeCty Is ¢ ststeslsC 5y O
wdzls jtedzj Is O odzgzlste’ N dz' 2 o dzzlste’” h dg' 2
StcOW " €, OHT dzj ykzlsdazd e d
L sodz M dz 3 L Olsted dq3ts €
fdtejHO" Is! MY
odMmsCtss hog

KjdzastcOdz' L so Odzgj ftodL dzgOyj dedgv Mmdzsls® o |
b odMmo' HdzdZ (9'H MSS Wt MIS) ' degdL ' ¢
fsods Mt §SCEOHO s MW O BOLBoak MO
fjtcjHOD Oceder S O S L 3] Wzl §, BBl SO
BZH] &OthtlzlsdL s Oded2 yilgjelj 3" dzy IMJ W) MA
dzOw o dz'jfiplg'o © BOwh tckzls' &9 L BOLBoats MisOdzy'
' H Ctydes’ MSS dgjtej ' Hddash dep@n dash des* Hist
HoPksOY d. 1 jthd?2 JjkOf e WL Odzd?2 L' LI
tjmMktem' o, hts RZOHSGHWIS! dz2O MEISEHE &R ¢ dew
OBftsdzj dzlsf $d8 MsOdzy' 2. 10 HiEketsdkkz jlkO
dsls' 8 ' Mite' h O'dvaisd fips® dgyg 'dZS d &3IOBGH H t
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Gr ant din § O Hapdz@Otch tolzls dzts G ts Hjtcj 9o O. L
YJ delstcOdz' L so Odgse s kZf tcOQodz' dzdgv L O teOR Iz dzts
ftes MIlsOdz M ' > d&Bijtdy' HO' LA@sclk tj Od
mdets o , SH 2O ¢ dzj sB =" Hdz Mmls! LBtz y'
L Osted BE O [ 30] .

it L BH" dzj dzd 2 teidd3 f§tedL dzOyj dzdzv fn dz
Mzt j tcdztd Qusjo@@az" L 2° Is! Mmw hdzw atsd3 tsB d3 dzz 1
MSH-DS CH 3" N iz i “frHsd® delgl v Rtk & ‘hH 5 d3dzDaaEw
tetsL M dzOs Is+ Mw h JesC B des © o3 Mlswis: ' d
Ho 5n fjtedftcd2tsd3 o (2 hop nei ghbors)
tesL f BH' dzj detse s f ted L dzOyj dedzv mMdzsIls' o L
fJjtcjHOo Odzdzf'r MYfdtzey 'BHs® d3dz] dz’ LOMlssmtso ' s
El ecti on Based Transmi ssion Ti mi ng
o dL d&zOyJ dzdzw Bsdzj dzls* o Yyofqiz, ¢ tsdzd ¢ s
hdqoesCsdRtso dzs tisL fd dzOIsd MNELEGC § O SHHS d3dzg
Meostcficdd y* sz f jtej " CsH " dgh dd3 MisOdzy' v

sO0Cdds yddesdz, fjteh O WOLO tL{ftH' dzj dz
fstcWHSCEZ BB dzz MlsOdzgy' W dsd Mmdzzy B ts9 d dzd
fJtjHBOYO fmjoHBodfOHCSoad?2 OdzestedIsd
[30,34-35] . 1 EkEd@iso On BH&ROSCBSedrs sy HEzts
o' Ldedr o kzL dzOR LOcOdz dgd= ftcOQoaddz od
L tcOR ko Olsd HBsdj dzsd h qosS sditse degd n totsL
ded C O yd GCtsdz' L' 2.  dzv  Istseitsy dzff 588 MiSitsy ©
ftcOots dzO h dqetsC s dzz tosLjfff E@O s, ti@ldO dzy |,
ftesydHkted MEY iTigdet Wy e OHadod aifofip i nt er val

16 tOL' 9 IktedoOdz' Mis! HBLotsdz] desets ' dzlsj to

_ o4
Tholdoff_iterval =2 ° Teligible_iterva (1.2)
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stedo Odz Mis! * dzlsjtco Oz, ftoskbwaetsd Wt
fesyjHke' fMbkfjeddyssO, odL dOyO' ls! mw w

_H
Teligible_nterval=2 = (1.3)

HijHe i L dzOy Sdeditt ' cktckzo Oz desets § OtcOdgj Ists O
fjtcjHO Is! v o ¢OS6H.H sdgdzj dedz’ MSH

Current moment of Time of the next
transmission possible transmission
S N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Eli g| ble 3 Hol doff
interval h ;
MSSB interval
—
MSSD

Rivalfy stations

tdf. 1.3. [jROd L& EBTT
1 Oflskf dzd?2 * dzsjtco Oz, ftesksweEsd WEGBEt
L BOCOd dz' 2 fesyjHEw'34] odL dzOYO' Is! v k&

Mx € ¢ T o ¢ (Mx+2) @€ | (1.4)

Hii L dzOyj dedzv CtsdeW ' ctczo Oz detse s ff Otc O,
1 Of tod € dzOH , wehts L dzO0y 4 dzdzv f Otc Od3j |
Next Xmt_ Mx oMmlsOdztse dzj dz' o 4 3 9" Hit
sHddz 'L €] toclkz otOpef da@fsrpdig dethBY 9p ‘Afmdgw ' dzls j tco
ltesyj HEKBO Mg J edzd ylso © tc J fPdiAS Iisi 1ol d3fig
sjtekoOdz dzgd?2 Mmztsls ftedL d&zOYO* s+ Mw Is-B 2 Is Bipls
ndW ey Y odBtstclz HOZO dzO28B" dzr "d2 tjlL
MisOdzy " 2. } Oted gzl g O B3 o H p Wtddis Is zdzOdztseds]i Stefs o



22

wWesets ftojls] dzH gpls®dzy ‘HYY,C ' &OCO HjdzelsdW ' € Ol
ltesyjHEZteO MEfjtddylssaO® t©jOd LE' ! Mw fi
" dzls j thpdfsds'lzc €M B ZdizZEhy W MilsOdzy’ odweddzoOfm
HOdGERs sktetsB dIs* v  dzso © MY tetse O, Odzj o
Mdztsas zd3y ¥ O~ HBLO Az dgsG 58 " dzlsj o Odzz [ 3 5] .
cl jtoj BscOe MIlsOdzy’® =~ 9o { tew§fijdHlz ¢ | tdifplat
Mdztsls BL ZOYyo0* fttOots dO IsttOdamdzw y' ¥ Mo’
B sstc sy § dede? "L Mid )y dddi3d MisOdey’ W Bq
odS sted Mis ©dg’ H dzw fJjtjHOo Odzdgv Csted Misk
ftodL dzOYlg damtas H 3 j dedzy Mdzsls® 9 a3 'y MEd3' 3 dzd d
toj 1 dd3 MlsOdzH Otclstsdz | EEE 802. 16Wd" 2tzE
tcCtsMisdmMc Odgdlzv ¢ (tedfm. 1.4) [30, 35].

MSS A MSS B

MSH-DSCH i — N
Request Delay of transmission
a from Station A to
Y Station B Delay of slot

MSH-DSCH | ! Delay of transmission | Scheduling
Grant from Station B to
Station A

MSH-DSCH

Confirm
(Gran)

t dfm. 1. 4. [J~r0Od L3 cYtslste” 2 dese s tol
f tod L dagnpgtsdis © o

[inOd LB citkte' 2dsets tkS sflsdns @ jzds
(O todf. 1.4 .figCAzyl ' HMlMBeS A)dzls j dzfd o dats
steOW ' Ck, hits 1t Ougze By j§ pzjsH[O tesL GOR o G
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dzj sBrn ' HdZO Hdzvw LOBJ L JyJj dedav . 1 tod
Mdztsls* o -Hiylg GedpylZtsy o * H f tc CBDSEM:'Reque®tf ((tsd S H-1 . <
SHjtyEzo Oy (MSS B &0 twdm. 1.4), HJ f
MisOdzy ™ 'jcj th®tg, sB R  HdZO N oadHGC" ' Mls! f jtoj H!
oMo jtcjH  jtojo ' tew' dzOw o dz' Mis dzj 5B A
1 sls' @3 LIsmig®e fpezislsd, o dzt &g wW¢ dzO MSS A
sOCdr LOHBO BdzZPdedH CLEChIS[ Is 2o jOtelg H Oy ' , Ists
Ld3" dz¥ ‘' Is!' v dz20 codSstedfmistsolzo Oded?2 H dzw
MisOdzy* MSBS@H: ( MBrHant ) MspP@y MistsEsdyls O
MzC kY desls Mdzsls' & L d3 dz¢ ‘' Is+ mMw  dz@® "  § ez @
My dMsS Lok o' HfttOoadzv ' Is! v MisOdzy' - |
DSCH: Confirm).

sOCdd yddsd, MlsOd Otelssdz | EEE 802,
tctifisH ' dzj desdsz o j 1 d g odL dzOyJ dz ftiosyj HE
Bj oy L d3d sts¥ BkZLGEBHY J dzdzgW MEkC kY dzsmls’
MlsOdzy* v oi3q , Odzj dzj MO 1O@zE HaL d IsLd§S tots tf |
CtsdzgC toj sdzd d&3d MisOdzy’ w d&3d. Q[BfEC ' otz 1€ ¢ OMigR(d3 4 Is
odL dzOyOsIs! jWjSClsde dzg Mmls: 9d¢ sted Mmils ©d®daw
ftiocsHizCIsdo dz' Mis'-d3jVMEJMA X eameg 'hdzts Bz, © oA dzv
OCIszOdW! dzj L O9HOdzdzY, odte" h jdede®r wWEtsSets

1. 3. MdA*EzA@OY'w O oddktscd HES &jIsBH'
C OdzO dz' dzd Sz WEMIAK) ImesHigts jots j ¥

[fdMOd o d lsjteOlkzte® '  HEtSH HISO o
L sH dz S OdzOdz dzdn  tej izt 'teg X O dztslYs'y dz)
CzOMdW* Ctso Odijf sy’ Bl OC € § ). 1.5). 1 jtoh &
ftoddaydtf sotss CdzOmMdW ' COyY' 2ded 3 L dzOC ts58
ftesyj M ftod2dwilslv by Qbsidskdziff €lofCdzdey s @@
oL sH' dz COdOdzt ded = toj Miztcf ' dgj »iiERigeds,' 4o
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Lo Odzets’ LOHOY' L) o dgpdkB tckzisdrL @®@ys ~ , (

[30 - 31, 37].

v Mbteseilz Mj dzMm’ Ctesmtc” oadzaj od2 " H
L O9 HOdz |, hts dzOdzj 3 Ols o' Ldzddz tc' o dzv 3.
BOtch tolzls qWINAX meshdgj toj y On BOteh tckzlsd HBo
Hazv CtstedfMmiskzo OUO OW' Ck tHhdsYyOMds L
wed?2 Attt LOBjLY jykz . l1ted GfdzOB dzj dzd

f HRtSHEBAHR dGsy tctsL z 3" -WsCdEipts oL Qoo teiGri iz
f OtcOdzj stc” ©¢ OBt Htetsyjm' o, hs ftosls® € O
tc’ o dzV n [ 31] . 1 Of tod € dzOH , H dzv dzO1dzQ g 1 B élzc
B teiJotscets tc" o dzt B jfzts s 9 tieH mes@®F) tcj ¥ On a3t
otlcOntsozoa Osdmw OOy Iswd , ¢ Oz de'ddesxOs |, tc
COdOdz degsgts, * W' Ldydesgts, wW¢ E B’
tc" odzv By J odMmslkzy Olsd f§ftslstsydzd? teL §fSH'
Tte' odzg' flskydetsmis™ it HOd Q' jd 8 BEIO( Ha ‘g
t o |l nterference and Noi se Rati o, S|
heodHC " Mis! CtHEZzo Odadzw .
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=N

Problems of routing an

resource allocation

Joined

(crosslevel) decision

tdfy. 1. 5.
BOteh ckzlsdL Oy

B 6d 4 On

Account of network and link

layers

Account of parameters of

network link and physical
layers

Routing as the problem g

=

the search for the best

path(s)

Structure of desired
routes

Routing tree with MBS as
root vertex containing all
the paths to MSS

A path or a set of paths
between any pair of statid

o

The number of desir

Singlepath routing

paths

Multipath routing

—

Methods for collectiof
of information on
channel state

Active methodgfisampl®
packetsrequests about
states of neighbor MS$9

Passive monitoring |

Information for

Simple metrics |

decisiontaking

Integral metric |

Link resource allocation a
the problem of slot

scheduling

s dafdge & dz Oy ' HESH ' ©

Is ©

.s_

——| Realization techniqu{?—

S

Centralized |

Distributed |

Use of slots

Slot rescheduling is
allowed

} e

Without slot reuse

|| Account degree of flow

QoS requirements

Slot scheduling based on
on the flow rate

|

Account of other flow
requirements apart from
QoS

H

L f s(Hidizls * ® Q dzOllz i R
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1LJdLOOYOs yd dz0 EMC dzOHdzj dzdzy W ¢ MOt
odt’ hj dadzv , o Y dzsddz CtotsMmtc' odzj o-ff 2 tcfJ H
ssy¢d Ltk wCtsMmls' weBMdzZEectsolkzeo Odzdzy SOC (
mMdztsldZHe] B ' Hf s ' HOISd L Off d & @ dfietss 9C 2,0 dm1'Cd
tej Mztehd o IsOC" 2 ¢C' d CtsfMis’ BkHEIS! Hts
Hiclzg J , Ctesmtc' adzj od?2 " " He' ' H HO' L 3G Iz
COdzOdzr dedrm toj Mztem' o, L GCME' " fdezjCdd oLtz tBldz
COtcOdzstso Odzts kMY " h dets-41]2 se s HEsMIsOoaCd [ 3

lted 1y sdzz dz02 yoOmls' h j ' H Lo tsaOszdr e
meshdzj toj ¥ On teL lkzd3 ‘' Is! Mwv fsBlkZHBoa O d&Oth:
MlsOdzy' v odMmMskzf O’ o witMmis' Cttcjdzj ots’ &
odL dzOyj dzs tsHddz dzO2CtcOh d2 o BtOdz 2 d3J
Hts MBS [37]. Aj histvsfipdH dlardfd dzslsdndg,sls L ¢ dz
od¢Cdzs ydats W Cff tedgjotdssjHystfipsfsf 7 Hts ¢ dzseB Odz! dzd -
fijtejHBOYO' Is! Mw , by togfipffiife W dist@@ENE2CS IsnteedsdhO dz
L Ltseods hdg 57 Bjtwyy' , HtosatsHW yds totadt sul
tc ts dz! h dzs L Iz. l otsls j , Y O Mmls-d4d3qg , tc Bt dish o W dgC
L OcOdz desdBz s o d ' @1OS I ,0 O dedg Oy 2 dped hH o
9 VwWOtMmis' 2 Bjjusyy OO yoO ( Ishek meshdzjOtedg 3 "mu.l t i
C'dzr €' Mlst h 2 @g) dzdLrOQ o defn ‘OB A3 Y 2° Is+ Mw 5
ftodmMowyl dzs B BEOiSE Iisda Rl o s Hosdedfilitc | Y O~ |
46].

ltcd Bl BBz tebLedVH' Is@@Be §f dz! dziHZO & «
tej Mtcm' &8 YhEC &BOhikzlskz IstcOCIskz’ IsiHfgw
o0y dzdo & totsdz "' H GO’ B Isted € O. [ Oth
B JfLicts 9 tSHNMESh(zg tcj 4 On , By 2ls Blzlsd L H"' d
C dzr €' Mls! fJjtej fted?2 sdis @sls tdy] dglz 920" uigais @ 4
(SR sL dIlsdz” ) , hts L EOAzs § IBE Is /f ipitc OdzD Is tf
f OO Isted Bsy s dzOdzj ¥ Ols d tc' L dzgdafizlz tc
C OO dz' dzts d3lz WL duydssdilz) LOBJ LY jyukzer yd
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tcjLEzdz ks Yy’ BOh tolzls dzts’ Bj sted € d . v
CtesMmtc’ o9 dzj o d 3z fifls twtfigds H s3] dzfy o dCtstcd Mmis O
BOth tckzlsdzgdr Bjlsted$ dBsyj totsL @ dzv HOIsd mw
Ld3 dzt ¥ yd MmMkls' L OoaHOddY ®&OthtkzlsdL Oy' ',
Odze stcdIsdz' © dzO2C Bteslsh segts hdzwrkz tesBdlIs! |
tc'dlz o' adz' 9. ltod yY! sz dzOWoeodz dBOwh tclzls
L d3' dz, hts ff swfpdzs BjLd 4y fEsdz SOy 2,
Ctosfte’ odzj o 0 ROteh foizts azy AnestRE Bidgjd>s G B0). [B4) 7L
[T dMmOds o dz' sjtcOkzt’ a3 Jsfgmtd M toots L if 51
meshd3j te j y O L Odzj ) detsfls o' H MftsmseBlkZz tj
Yyj delstcOdz' L s Odg' ‘ tetsL f sSH " dzj dz' ; L s ts Y
HefEmME O sy OBt WC' day HBTEMCOs 8! MizsB B
OBts cGtolzf d difdslsl of teisjids'stetso ts totsL dzaj M j dad c
wesfils® ®BMdzEe o k9o Odzdz” s, ht odedOBs®d(
fslssC" 9 ftod LOCt" §f dzj dzdz' Mmaztsls® © Hdzw A
CS LOoHOddzY d&Oteh tclzls dd3jOtay] ¥ Oro IsWifuisX
e SH' dzsd3 C OOzt dedrm toj Mztem' o, IOC * |
fso' wWLOdgj] L sy MO, s ftetsls® COs Is!
fJteg ®@@dz"O o' HYftseo ' Hdzs ¢ ' dz €' Mls! Mmdzsls’ o
9 Hftso ' Hdzb -HFERREGcHEEZOQME&] ° MOBRBO sy dzd
Iss?2 yd ' dzhd2 Mmdzsls ko Qdgde'dz®BE Y FBEOC B H 1 ]
mMdcdz@ds S| NR Ek d2 sdsz. 1 Owe dz Mmis! ' dzlsj to
MisOdzy"' W dzgdb o 1B Yi3g dotg Y dzj HtsL 8@ sdzv ‘ted fglf tigo ek
sHddz * Ists2 Yj yYyomsed?2 MmMdzsls, IstsBlsts SH
9 BHdsRkEz 2 bktdkkz ¥ YOmMistldtsdz H' Of OL 5
UV Hjoiso sHggdsd S Orn o9dH dzwesls! HoO Isdfd
oltstcddedzz (tedfm. 1.6). 1 jtco dd@®@n, dz€ s
LH' 2 fMmdes fted 2 sdzo Odztzt dz®@g ®Mdifsj ey HA@ j § ° dz
MlsOdzy' Wdkd (tedfm. 1.6, O, B, 9). IJlbttedd
e’ Ldz2 fOted MkskOdzy' 2 oditstcdMmlssolzels! H(
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hts it M®s o fjteh' 2 §OL', §olstcOf dvsls!
fOottd (tdfm. 1.6, &) [37, 52].

- -
2 WA

k.
e

= - -
o Bow

tdim. 1.6. 1twdSdzOHd f jtcoddedets’ (O, B, 9)

1 OW o dz Mis “dals j oW | o] dfys tsS o tsdpieghds jfiidsiOiday
sfdzatse dzd &8 5B Bj 3y o Odz dzd d3 ISWHBOES tscistdcatsats ‘o ook, jistis
ZL ctsH Y fdgtsdotm d (lzts od@® distdfciss)L dz03 j dzdzv . ] Otc Odzls

" delsjteW jtojdeyt T Bsyd BRkIsd HBMWE dkz ks @
&zdhj Hd ‘¥ MsOdzy' ‘¥ o dBBjted ' . J HdzOC
ftosmMststetso s totsL daj M dzj o d G tf tcdf fixld P uzeAf Iz fifi§c
LHOId Mis! d&jtejy" [40]. 1 OOz @OH C Z dz0°
1 Hts MSS 13 kL HBo-MSIHO MBS E-I88S IMM-9VsS S1 1 3
H' dzv dzC OF - MSS & * MBISS 123 HGBHEMSO Is:
o i tstedMis Odedzs tcf drtdds dzalz7 w $H Otc’ Odzstsds B J L
Mztsls® ®' yy EdBrclsd s ' ° Y hodHC Ml ]

C'dz ¢ ! Mdzsk' o, OBt ftd k2 i &
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o dMECsy hodHuC' My (LO ©OT bk diislss pr ' bdzjCd
s©cOClk' fjtejHOoy ) (wdfy. 1.7)

MSS7

Destination

MSS1-MSS6 |[MSS6-MSS10 | MSS10-MSS12 | MSS12-MSS 13

Without slot reuse Slots 1, 2,3 Slots 4, 5,6 Slots 7, 8,9 Slots 10, 11, 12
With slot reuse, 9 dotsin total Slots 1, 2, 3 Slots4,5,6 Slots 7, 8,9 Slots 1, 2,3
With slot reuse, 12 dlotsin total Slots1,2,3,4 | Slots5,6,7,8 Slots 9, 10, 11, 12 Slots 1,2, 3,4

t dm. 1. 7. flicsthSscaiBghds B 64 Y SO 9 Ote' Odzls
FLHtSO Y dBOteh dMSE8 & MBESLEG M3ES 12- MSS 13

1 sHOdz' h j ' HY 6§ tzileC dzts’ LHOIsdzsmlIs
ftsolststodats @ s ftedL dzOyJ dzdgv mMdsls' o Bts ) dzo
BOtch tclzls' © H jtojHOY' stcOW ' S (BOGCOIBE S
' H BHdtes d&O o' HMisOdy , ftod W' 2 1Hhklsj
B 3y MsOdy wdzdd MSS 1 ' MSS 13 ¢ 0L Odat
C'dzr € s oS tstcdmistseo o Odzd - Mdztsls* o H
ZLHtsoy N dzwME 6MESS 10tMSS12-MSS 13 fftsC OL Odzts
O oLHBoY N dwSSPR-MBSASEMSE7-MSS 13 &GO o d G dzw
9 E COBROMMSSMREBS Iddztslsd 4, -GMSS6 4 MOadzGdf
COROdz' -MBSSS 74, Mmdzslsd 7, -BISS18. £ COdzOdz' I

s'dz €' Mmls! Mdzsls' o, hts odH' dwsls! iqw
f ¢k foOCjls' o, odL dzZOyo" hodHC' Mis
sBMdzzecsolzo Odgdz? (Qual ity of Experienc
heoadHC M |, Odzj 2 L Oltedds d, HY dlsj tcO,
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L 2Oy dedzv WS dn " Mstslsdats BEfHdzdth @F Jsls *° ot tods
fso' WL Odz |, fjteh LO offj L BtecOdz LOY" *
fJjtej HO9 OdzdgV z odnma" Hdz 2 yd teL iz 6 9 J
L Ols tc lsg@clZ o j dz olstcOls, O btz fted odB
G Otc Odzls 59 Odzts B8 fr) d¥lLc tfipldzo O dzdz™ f so d dzdz’ 9 to (
f OtcOd3j Istcd , hts ©"  HBBtOY OF Is! MsOdz ¢ O
Ctdzr €' Mls! B ' Is, hts fjtejHO Is! iMw 9o CB5)c
BEW jtdzdr toj MEztem" 8. | BOZzOdZNso Odzjz W g dcUzgt
tej Mkztem"™ & ° dzj sBr' Hdzs®¥ bEdiiseotss -bB5PY tsB' ¢ O

s O0Cdd Y d dzts o3, fteso j Hj dzO CdzOMmdW " € C
WizdeS y' tsdziz 9 O dzdaedzjVis JMIA' X H@ss ! L 3sclz L totss
By Istst " Hodh jdedgw JWJiClsdodzfElils® &¢% Ftoda
WIMAX meshd3j toj 3 ' , C ftosf 2M¢ daets’ L HOIsdzts s
dzOH O Is! Mw | B ssHd BOth tclzlsdL Oy' °’ s O t
o' Hfs9o  HOId IsOCdd3 tsmdzseo dzd d3 o d iZs ¢ O A3:

1) L O9 HOdzdz  gQOddY Ltd{iAdH] LdElry * SizdiGipiz! odzd Wi
meshdzj toj 3 i so d dzdz' odt' o Olsdmw Mmf "' dz¢ d
LOBj LY jykt yd fted y' sz fsh ¢ dzO2CtOh s

2) ftcd Wtttdlzo Odzds Cjtkzo Odzr dgdr "' N
oddsecd tslksC 9, M ddgR;sHWIS! dzO 5B Mdziz

3) fitc] ®OGk dzOH O Is BOGOIBE sdz' 2 dz
otcOn Zos@dtdpstcdzed = toj Mztem' & ° f(ooltstcdesdizlz ¢

sWstcdskdzr so Odz' oddised By kls: L Ofistsmt
OOz’ Lz fdmMoOdedr Ek d' sj tcOkzEBH dglists® O
te j ) zEVMAX mesh-dzj toj Y * .
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1. 4. O dzOdz' L ftoslssC sdz' o BOtch tolzls d L
B fucts 9 ts HNBshdS ~tc |

VU BB Y On IBOHdY' 2dzsets IstcOCIskzo Odadzy L
fshCk tHdtects OBt HJSCEWOLESEEZ "dg"H{ ' a OH
9 HYf tBagatb§y zo Oy, HYy JJtjJHBOYO  Is! MW 9o " H
MtezCktel Bjtejy’ . ltwd yYy' sk ftoslktst tsd
mMizeyBtsoddsd § tso " Hisddzj dadz” dizd L Bj stss L E
f sdetso dE) dsi®C Y HtcOQoddzO o dBtstclz dzO2 CtON s
2 MW jfetbtsBtgHsgdfles dztse ' 2 tshdztso dz L & md dzdzw
tctsL tetsB Y BOtch tolzls dzd ~ ftoslstsC sdz' o H dzw
MOmBststec Odz' L ¢ Is-hipvc, dFIE®]’ yt:HakfaSivoek ddANET).

10 9" HAB dzdzjdc’'j, meigh fMilsOdzy" °’ fJtj H
st B dzd o ‘hdggy tc jaxd odmMsC O ise " dzv dz' Mmis+ .
BOteh tezlsdL Oy "' ° 9 OCdr &jtyOrn { o ddad
L d3" dz¥ 9 Odets’ lNs@EZRs@dedzy 03 8B d3d ) 4 dz20 dO | dz
B' dz b Mm¢ dz@umezatads, tc jJdF G- . ldrtsHwYwyd L ydn
ftesftsdzlz® Is+ Mw odEtstcdMmMissoakzo OIsd o WMN
MANET. {(WYH fEkeBdz COY9R, 04 igal € dagDaem Il © @6
¢ ' dzy ztBgitsalzO dzgett § G Isd 9 datsfyls” od3j Wi j MA X 1 neess
BOtch tc iz Is d-+hd® ogn' DemaAddDistance Vector (AODV), Optimized Link State
Routing (OLSR), Destination Sequence Distance Vector (DSDV), Dynamic Sourc
Routing ( RN~ , @l tcsB dzhded = d3g dzy ¥ . ad
nOteOCIsjtedmisdSd ydr O ° dzgh d B3 tsisds s € dz@D
sOBdz. 1. 6.
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v OB dzd yw

feslsts sd o 5O mesk B Is

[ Oteh tolzls dz 1 s tdOGIs| | " Bied J[teOdz L [ dlted ¢
ftoslssCtsqg OCIsde dzd 2 dzd?2 |MmisOdzy" 2
Destination Sequenced - SHdsteOdz s ' dz' ¢
Distance Vector fjtejftcd
(DSDV)
Dynamic Source ~ S H dzts tc O dzG s dz ¢
Routing (DSR) fJted fted
Optimized Link State - s H dzts tc O dzG s' dzt ¢
Routing(OLSR) fjtejftcd
ETX, ETT
Ad-hoc on Demand - S H dzts tc O dzG s dz ¢
Distance Vector fjtejftcd
(AODV)
Ad-hoc on Demand ~ S H dzts tc O dzG s dz ¢
Distance Vector fJtedfted
Spanning Tree (AODV ETX, ETT
ST)
Link Quality Source ~ S H dzts tc O dzG s dz ¢
Routing (LQSR) fjtejftcd
RTT, ETX
Wireless Mesh WRP-B WRP-OD WRPH |tsHdasteOdzc|s " dz' &' Ml
Networks Routing fJjtejftced]!
Protocol (WRP)
Hybrid Wireless Mesh ~ SHdsOde| s ' dzi € Ml
Protocol (HWMP) fjtejftcd]!
Clusterhead>ateway ~ ‘teOter '|s dz ¢ Ml
Switch Routing (CGSR fjtejftcd!
Zone Routing Protocol ~ “teOtr " Yy s dz € Ml
(ZRP) fdtedfted]
Fisheye State Routing - ‘tOn " Yy s dz € Ml
(FSR) fdted fted]
Localized Ondemand - s H dzts tc O dzG ETX, ETT
Link State (LOLS)
SrcRR ” S H dzts tc O dz@ ETX
Ad-hoc QoS On - SHdsttOde| 1 test iz
demand Routing L HOIsdg
Protocol (AQOR) L Ols tc d df?
QUORUM - SHdsOde| 1 sl kzm
L HOIsdz
L Olstcd A3
fmMls' 2¢°
1 Odzj ydes o' H MlsteOIlsj ¢ W tstc d3lz o O dzdzw

tj OCIkdo dz , PE&'SOEGdedz- p4 B,
BOh ekzlsdL Oy fedfkms Os Is!

BEs0CIsdo dz
hts Ctsy j dz
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teBL tcOrR B Odzdn BOWh tclzls’ 8 Hiz odfj teq] YRS Y d&] o
ftes dBOth tkzls HBMISOs ¢ d BB EBMNikR | dZOH © 5 H B PO dzd
sBMdzzc s o Odaedzy . awfhfigles SO dzj daldsjdxizfi§ dfsedsiz’ “ ) Is
fso' WLOdMsets L dzgjtsBr' Hdz Mist § " Histed d&3C d
MisOdz' so df Mde " H d3" dedzsMmlis ftesOCIsdodzd -~ A tot
C' dz &Gl ©r ' HIstcdBBzo Odzdr IsOBEZJY! , hHts
stsf sdzs e ' ydzkz CdgW st dzOYy " ¥, ‘ B stsH O~
ftosOCIsdodzdr ftolstsCtsdz' 9 BEKGBHEEISdL Oy'
1 O ftetslsdoe Oc Iz ftesOCIsd o dzd d3 ftetslsts €
BOteh tezlsdL Oy " ° tdz’ yt s s s ftesyj HEztolz ]
BjLYtsMjtcjHdz St dzOHAtSHY j dzdzv IstcOW ' C & o
LO LOfdItsd) . [MS " dz €d o vtttz dglssz ©
9" HY safOHedeticzIsd By hodHEES L OMSOWOE d&OIs
L 3elEdzd ¢ dziz Isd dzj 9 dzf] ©Om fip@athirs o dpts Y 6§ N f) dzt
stcOW ' CE. 1wdS dZzOHOBd tcj OCIsdodzedr ftotslstsC
Quality Source Raing (LQSR), Localized Onlemand Link State (LOLS) [48, 61].
vsO¢ MO w¢ ‘ Hdzw ftetse ' Hdzd n d3d ted
BJfucso sHiggded s L Odzj ydes ' H MfsmtseBlz LBJ 6
sBd3 dzz dzj ¥ H' dzv Is® ¥ Is Ha®dzH dafiidsaQ@ sy a 'R cifistc v e
COdzOdzz (Il ink state). 1 Of dMmd 9-9 jsOIs tsizef dz
ftoslssCsdz' 9 9C0OL k¥ Is! zO d&OMmMiskzyf dzd?2 okt
sB d3 dz BOtch tclzIs dzts & CdeW stedgOy "t o ofm' d3

508 dzd Yk Q@ ye * . ) sl sSsdd MisOdkz § 0do.
s sdse' ydts® ' dlstdoy’ ’ et &jwiylk,
BOEh thkls' HEB BHjyEZoOYO, ' wC fwOsdds,

hj € dCO. [t ftetbfSticasdadddls g’ 2 &
AODV, WRP, O Ht f{ tct1DBR BLER,4QIRILOWRLE61]S O dzO
] B stss Ldzdy jdzdey tsBMWE' 9 Mzky B SO S
‘OteRn " Yydz0 BOkh kzldL Oy w, s ftedf zf
" dW st B0y ¢ efmjtejHdEZ L Edzd)Y J @ Ok e
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HO' Ld@ssclkz f 5° Hdzzo Ols d2 tdfj JOE jlsod D cdzfs cfiste & O CHis ok
o d¢ stcd Mlis Odadz” HzD 6 B § & 20 ez, FO&ne Rout i |
ftosOCIlsdodesets ftoddeydf &2 W stc dilz olsGBizid® ¢ IsfzfOotat
B sdaOBI, t6j Odz' Lk yd Iddz MOBBdd3 ¢° BtedHd

[ dzw fted2dgW Islsw tc' h j dadzw i tots dz02 €

BOth clzlsdL Oy "' ° odCtcdmlsso z8 Is! tc' L dz'
FHEMC 8dzOdzj dedzy f teslstsSEtsdz' 9 HBOteh tokzlsdL Oy
hts Ontdse kzv Is! ZOMmMoOdif j toj H, we' fls! 9d¢ts

L dz2O0ydz©@ € " dz' €' mls foslssCsdz 9 OHOfIss9 O
sy  SoOdets™ €' dz CStsfls’ it HOYSBRX §f &o Od
yomkz fJjtej HOY' (Expected Tr ansociQ®S Omo n
demand Routing Protocol ( AQOR) ' QU
o d¢ tstcd fls Odadaw s H dzts Y O ) dzts Hj G dz CBR C
odSitcdmlssoaze Is! fw  H o' Bddstes d €' d  L( Qf Idcdsoff dgCirC
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( HSH Qls CdzH)O dzdzy § sMdzze Ot Odzlstso Odets™ W ¢C
Mot f jtomMf jCIsdodzsz Isjrdesdzse’ ¥ t©OH' BBHS
WikdeC y' tdzlz o Gelgdyyd d® me&Bhj L f j ylz° G dzlz y&¢ * mls
zOH ' 2 dz' Mmls! HsMIsOoCdol@td Sz HdNdeh 2 Y

odEBtedMlsOdzdzy COdzOdzr dzed - toj Mkt & ° tefsL
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BOtch tclzlsdL Oy"' w et dzj L tcdodats o' Wi

tj Mzt HQElsEIEOdE EEE 802. 16d t©HdJded ydzed ds
WIMAX meshdzj tsj 3 ' odL dzOyj dgs yOfmse d2 Mmdsls,

BOEh tklsdL Oy' ', tLsLisH' &z fdasks' o O 3
OBt fcksCORd koW ' Ck.

3. lwkBojHjdd?2 OdOtz)tcO dfter Odatf & itsldas S ¢
BOEh tklsdL Oy' ', ' tsLitsH' d&z ¢ Odsdde dpdr

ftotsH j 3 dzmistczo ©®a, hts o HjtcjoOydz 2 B' dz
‘Ldz s9O0Odes tsHddz 9 H BHMsGE (S, sfftcsBd ot
Wstedlifsclte® 9 dzi 9 d n dB3d sted ¢, ftsBkzHtsod d3Ots
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‘s jtWjttjdy 0 OB, o CwOhtsd®kz odf OHC

L Oo HOdzdz" 3 © fJtetsyd M’ "ndz s eadte' hj
BOh tckzlsdL Oy' ° 1O f§toedL dzOyj dzdemy dig ®ts IS O Ok

4. 1 ®Bjlts ' Hodh jdzdzv jWjiCIlde dzsfyls
meshdzj to j Y , Rl 87 fttsHEZzCIsdo dsMmis ‘ L OB §

dzj sBrn'  Hdzs o dt' hzo Olsd o B3j M On Ctotsc to
" stoBz dzt © Odzdz' , N5 iz | HEOBY B Oy Lo @
Yyomsedrs MmMdzsls' 9. ltcd yY!' sz Jjotedmilsd ydz
Mstesets WstthkOd Lo Ode RjlssHd, s HO:
sflsd BOEM des Yy OMdets BOMh sSOB SO Odz bk 0o dz' dz

5. uWtstthilzdzOts xets dfQE PO dzj L O9 H O dada®
oHEMS sdzOdzj dedz’ Bj stsH' & BOWBIEEEJL Oy'c Ot
we ' filss tBMdkZzcte ko Odzdz? 20 Gsidase ' teisL
tsLtesBSd dsoadn HddOB ydd o f s iSEg s s
M tw dsso Odzd - dzO " Hodh j dedgw JwiSilsdo dz
ftetsH S Isd o detsfp bs'eRmsjssy ° o ' bz dskz.
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tdrrwf 2
tdr1tdr1sd rRLUOGJwWwyrLRMm Jou[rf dUvRYL RA
fotztuvvryioAww ¢ Jeurflw tfry¥frwfuv tr
frterrom

2.1. lddsed HEsfdOk] BOMAXEEE®] Yy & to

lJteso JHjdzd?2 E ttsLH' d&& 1. OdzOdz" L 9" HI
el Mztcm' & o - BMAXOMeshOLEZ' dO "7 fjtejo
dzj sBr " Hdz Mis! fjtejrtsHEz HB Mbtetsets Wi
sflsddkOdz dzgj odSttedMmlsOdzdz" Bjtejyjodnrm toj
ftesHEkCIsde dz' Mis! dz3d tod . it BLictsB ¢ O s O¢
BZ3OIs § BBOIsd ydzd @ tc tsoiftsgHiily otds) L’ ‘ f smMisOdzse ¢ Iz
sflsddi LOY 2dzs’ o BN O-NEEScOf QO ¢ s
lted y' sz o ftesyjfm' odBttckz dOIsj BBOIs
Hislsted 30 dedz" MW Btctiizdz! teb Odzed = a dd3se H B d3j
WIMAX meshd3j ts j ¥ OR, MitejH wCdo tj Od' L Oy w
fmd def’ , COtcOdelag aAbizlzj QBB ja'fHf tso " Hdzs H TS
BOGCOLBStsdz' 2dz0 MlstcOlsj " W HBso j HJ dedg? IstoC
BWjtoedzgd 3 toj MEtemOd3d, i 5o lotEct®R iz oH@fdaf@rdE ot
Hsf tcOQo dzj dzs G 5 dzO sBMdzz g s9 zo Odzdzw [s tc ©
tetsL f sH' dz' degsfyls® € jtetseo Odes’™ MmdMmilsj o&zqd .
tdLizdz sOIstsd3 o' h j dzdgw BO IsQ BRI Isdf dztsiaisd dz(
BOtch tclzls' © Hdzw Coydes' -FOpEY MNsOGEGY' oY
stcOW " €k oL HBo Y Cts) dese 5 d3dztsty & ifa@tlzlg = o , O
odStcdMmisso ZedEasdipy ‘"o QUOH ' wWdzedr S OdzOdz' o
tcjLlzdz sOIskz d&OIsj i3OIsd ya te®yH J di'ts o \WidddzZOX d3
nOtcOCIjtc, BfjtkzoOld wW¢ BBMWYEOR] {§ sils
sO¢ ' odCttedMmistsoffpdatsBefld dizd j FeH ' wMzstBzz 3o
COOdzls s Odats’ wCtsiso tc OB iz podxidgeias ® & o ®dzdz'tc 5B
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BsHjdz@ Wi MAXcjmeE s hisgtsy dzd o sfyls® o dd3' tos 9 Od
fcsCOLddS @ Qo0S. v Moty Mdekisdz0 Yy dE BL @dzjls
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cORE Or oL totsB dzf 9 Odets’ 2 dgtsw Jf dR'H ° dBI© tc fetg il db
WLdydzsets to' o dzv .

 SHOILCtSo B dBisH J dzd ) fztfo {f GpdlzO 3O izl tc tuizizs «
MisOdz d3j tod X ° L il Moats' YyOmdese s L Of ts
dzOw 9 dz' Mis! L d3' dedzdL~Q o QfdEseO ywjLd@ dffllsss B 2 W j to dz
Bsy dzd o sfls Tadz Bes ' d bWOdadal), U &0
meshd3j toj Y ° i so d dzdz oditcdmlstsalze Olsd mw L
o tcOn ) dptBPds | &3OIsd ydats’™ BsH j dz' .

[Hdzd 5z L dz02B " dz' h o Oy dzd o dn ' ftod
ftod?2dwislsw " h jdadgw odBsEO o9tORtso Olsd
sz so Zofipsi@dielrtly d3j toj ' o y' dzs3ldlzd tehipy * ¢
tc OS¢ On ¢ dzOMmk Hd dzOd3' ydzd BsH j dzj 2
sflsdBOdz detsets Hdz2Od3' Yydese s € j tolz 9 Odzdzw .

2.2. odzOdk' L o' HE®RIRE &OIlsj BOdyded R dst

2.2.1. ¢ dzOdz’ L BEFOjsd<Eld d)dajzdelizy ot | o] d
B jfuctso tsHMsshdf ~tc j 4 On

[ dzWv fHojSI1® S H theskds] tcj wodhj Cdals j oW j to]
otcORtsoOdes L O HBYBBsEsE W' Ldydess' OB
HylsOdz' L-BYyl'] . [A7'9L dydzO dHjdh S tedze@zls ¥ s g
tc' 9odz’ Hdzw BEMm{j2h dgesdosizut © df & t deis @ iy Ezshiggfzds dzO o
o' MksOdzy' ™ * fitejodhjdatiei ocif-f BeRO SlizNR
COdzO® (dO ortsH' j[BOREBERE] BO\OLHC S SGt
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SINR (r) >ajj . (2.1)
Yvdhase L k0w @ Glescl v HET Eisd
fsweod B kodn fB®RfdSS (Bit E¢60lkEs Rdpdee
L Oflstsftse b * I, {W7908 C]QdzOuts H *  h pod@icEsanfipidl’ €t
OB fEbBlsyOBmBsct fdslsk * YlkdCy' * s
BOC I BOdz! dzaj L dzOyj dedz By j 9 88,67z O

Gj () =Wlog,(1+ SINR (r)), (2.2)
SINR (r) = 'ﬁ’%” (2.3)
Berm n(N+ & & Gyj(K)Fn(r)
k=1, h=],
K, i,jh,i]

HiG() T f sy 2MC dzO L H O i nigdhes] &£jOIdz0 dziz ff B 5 H ¢

Yyomsessets mMazslsiz;

Wifssz ¢ © yOfmistsls, o d¢ &igdmistsozeo Odz0 ¢ OdzO dz

GjitjLid sOdodd? SsjW' y' ' des shdos djd

o' H® MbOdy' L bkttORkzoOddvd Ctj¥' y

ftod?2 BOd dets’ Odzls | dg;

RiTy sy d MEOUWP) gsoay"

Piif slsky dz' fflst OHdIsdodzedr hEkd3' o E ttsBtsy'
5OCdd  uaf desy O8 W L dudats’ 0 dBsHj A f

Csted sy ouds ' dsykzls:  B-tBls &) dzth |5 te j(i9jD & QD

CdzflsOdzls s *° tsLteOosoak’ s fqw w¢
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ro— Gij (NTE
;J NF !

(2.4)

HIg -sted o Odz' Mis! Hdsects Witt] 2 Biz;

NE - LOcOdz dzO €' diz COmts?! , MezB Hz 9 O8 yc
Ctsted Miskzo O jdgllye Qds” dzts”™ ' dz? stedZOY "'

s O¢dd3 yd dzts a3, LOMistsizg @ Odeiizv HdgB H jodf tc
BOh tckzlsdL Oy' ° d&O Mmdese '  teGsild'ts HE wWifixe KoCD
f OtceOd3j Isted W' LJydesets t' adzv, LOBjLY jyks®
sfdmMkz dsj@sydzd o * Mis! FftcOo dzwiIsd dzy Is' dz
dzO tff & dzOH fslsky dz Miss t©WOH' s jtoj HO9 Odz! dac
f*"HR"H dzd o3 dzlz y J fso' WL Odzed 2 L ¢ dz
BZOteh ckzlsdL Oy °, OS¢ * Hwsyijmkz ~° eodt" h

l " Hi e Hdes HB { toisds G fisdzjdakizitc W gits j glzadp” -
COdzOazts @y Is! Mw kMY " " dess, wWChts 9" HMlsOdz
spdzy fjtcjodhiz® Hsf zMmisd sz H Odz dz' Mmls L €
Yy' sz o ¢ dzr €O tOL"'9 fHjtjodhkz' L sdk
' H MHsOdzy'C'O HdetsyBfigakets 4§ m@Ms'ts lsalztsq@3lz H ' (

Ih iz @+Di j| dli, i ¢ Re}, (2.5)

d d&zh |2 R d i, il ¢ Ref, (2.6)
HJjT" " dHj &M fted?2 i3Odzr des’™ MlsOday’
ijjicd si3d sted ydz©® o' HMO@ &' 3 MisOdey' v Bq
RitcOH' M L sdd ' dzsResRJAePdzy' ° (L Oo OH) ,
DiSsjW' 'y “dals, wed?2 odLbOyO‘ L OrdMmdzd?
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G(\V,E), diddztsy pdp@®h d dz Wk ‘sHEtfsts o * H O d3 dztf) ¥ &P dizdzts B
dzOw o dz' ME,4)] B sdztdz® y O’ dzOw o dz' Mmis ftow iBts G s
LoowLCE & 5 BsOdsysipileiRE. vtsH' o &Bj >y On
disH j dzf 2O L Oo Ohedzd 2 O@P dzt » dz@ Is Grglzyl 6 O Ols ¢

dist(h, j)2 (L+D)dist(, j), 2.7)

HJdistuv) i 9" HiMlsOdz' 3 W lsayjach ftBDYEY, WSO HIBL
Hso Yy ddzg dz02C st tBEts hdzvnlz o' H
IM¢" g @dodL dzOyj dzdftelis o astendsiihitz | 8 JG(V,E),

o' HMisOdz B N fitijHOoOyj iz ° disfigxd)di0ug
Csj¥' U+D),dzsw ¢ fwOoddzs, odeqduO' Is!fg0]g I
HdzW  SH dats Y Ofij s lsP Bis®leal] ' 2 ,h i jcOfgls O dzgzov o .
MilsOdzy'd20 f ted ? 53, 9" Hils OdB(V,B05Y 15 0 dalzdizd ® Lz
3j ds* BHBLR, ISSBISE

dist(h, j) 2 2. (2.8)

Vsolz (2.8) By dO SfdmOkd & odcdwH:

dist(h, j)2 b2 2, (2.9)

Hp i Ot Od3j Is 2ty (G 1,
DO)iH' OKjStE. 0¥ b

] " Hfo Hds HECEEOGB LMY 8O duipishted dp Wi finflcka(d
fOOBd o jthdd, ket ojtidv HBY§6¢ ZODE
oL &zcasOW ' . v BHYC JIEdvolkasts, aviV, MftOs
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dist(u,v) ¢ D(G). L£j ©LBOYO' , GVE)dg ¢cwma: Misd
o Hfto HOSI! bkdss: (2.9), O Ld&oOydl:,
sl . A° byD(@sl oLdeOyD’ o' Hiklsd fMis' f
atsls' o .

v OCdd3 yd dzts ds, i tc 5 is s eE\ef friytel] jetidg] & W F 5 H dz
COROTOBEEBEgHmEShE] t6j ' HELosd' Lojmls
ftod2t®Bz MdcdOd o HEB fjtejo’ s d flsc@iiCs b
dz4 ¢ dzOH dz® ¢ yd i tod Yyl sz BOIsj &3OIs d yc
WL dudzset tot odzv. st & Sicts, fdmiy yokisRR
BHdGSEE C0dOEE o' Hito' HO' ©H GO K jis wl
b=D(G)+1lH &zv p,M'MAis © jHj] HB HBHOLSCBOdAR MY t
BOh okzlsdL Oy’ ° ° tSLiGH &z Mmdesk . |
HdMJ telsOy ' 2 dzd ~ H OB QO YW LAD dzOL O dzd 6 X J ©
tc' o dzv d3d , i tcsls ts CHEY dzdh e O =7 oHCRdzdr ‘dzls § 6
fteq 2 dzv Isdzq 2 .

2.2.2. 0dOd L KOk BOIsdydeds &sHj dzj 2
©j Mkten' o k& -8 BIAXOIes h

2.2.2.1. 0dz0d L O tsonsRd Qe &zj 2 B .

1 Bilts® odt' hjdadz" L QoeiAdsH ' ditris hjatzdds]
meshdsj t6j 3 ' L OMksmsokss! MW ©' L dd d&Olj kO

dzj ' sSts° zse' €d [85], ®BjltsHd d&zO fdat
( Bzt Oh ¢, Mo " Isdzv y<¢ ' o) [ 85] , G J dzj Isd yd
zOdzy ' © [ 87]. st &3 Istsets, ftcj HMlsOBjddg jdz

oS tsted Mis O©dzdz O3 mdMmils J &3 daz' dz' 2 dzd ~ O dzG
sfisdddL Oy 2detss f sMlsOdeso C s L Oo-8HY.dzdzy €



54
[JHddd3 L dzO2B " dz'' M (s o dedz©tcm Wl Is hLgC
tetsL f sH' dzk Mdzsls* @ * ' HR' H -2D] sz OW &
¢ &zOH O Is IsjstejIsdydze tshdesez oM 7 o
ESLH & 1, bk ©ORSOS wedn L OoHOddk f
fsBzHBSaERBERE ' st tsdzis ¢ ' tpdsts dsEmeshds OB | ¥ ‘B j L
OBfts HjtjoaO dO2Ctstklsh ses 9 L OH Odz" 2 a:
odMmlskzyf Olsd to' Ld o jdzdyddd (lOGBdZ . 1. 7)
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' dAE® HfSo' HO' ©OH' BSCOROEZOB o' ¥ dzd Bq
COW ' ' o (tdfm. 2. G}Vef EciD@W ot deW dist Cilanrte p H
gr ap Htctsm jsumeshdsj tcj X ' HBB O O ©daW tste d3C
tc' Ldzedr OB BEQHDUE 6 - dz' 5° SHdtsyYyOmdzs’

fitod @Gs " olsttedddzts’ G2 dist G@ j mPHGHS 8

“delsj teW j toj dzy "t SHdsyYyOmdzs o HisBtLOY O Is/ f
[55]. | detsy  dzPteh Ygp CcOWsdW dz' S’ @ o' HYBo '

B jflctso SHMBSh®S] 6] YojSE, O &y deSSqoL s 5!  dzO
Cdelsj teW j o dey”® 3" X el g/ cmp Edmis © Wcomfopihilty fr) dz
graph) wodzv' Tste@®BE.HEGY 5o dzj dadz?
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v Wi MAX -dgndsg iy ° L O HOdzdzw tetsL f SH " ziz
Bzt zodz' 9, WwC° L HOIsdz ftcOys 9 Olsdu BH
B34 Y Or IsjBte’ " ccOW¥W' 98 Yyw L OHOYO W tcd3lzdz

L Oo HOdzdzZY 9 j toh d dediEsOY e Ik Q ds" tbo O 5 j §
Bz L OsHOMGIY tjBjteds’ cuaOridgBly Wsjosg'd [Isos

LOoHOdEY &h Sk dzjit sl did T Isdsdets ] § dz ]

-L O wWOdpdsh 2C 2 BOS Mades@dt' ' dzdifz d§ dn dfts fiyls

1 Of tod € dzOH , H dzV ¢ toQW§irsds d imdztOgdslzy L O9 H O
fsh 2Ck ot GRslsiiesy d dzdz’ Miss 30 S {GdCBQa}, dad *
Hi ¢ daEfpBHBdE! MW "tsyd B 9© BGH 2 L

tdf. 2.1, O¢j {5¢6dlse.elnh6otesesaks:
Ci={e.&}, G={a.e)}. Ci={erms}. Cs={&s. 0}, Co={lam@gf, "t

sL 20y’ , d&oOfteds zOH, odS¢tstedMmisOdzdz® d §j teh
Hiczetsg o MG P, * Is. H.

sO0Cdd3 yddzssizf j BhHozBe tizss ctcOW sosets " |
L O9 H Odz BOth clzlsdL Oy ' ° ‘ tetsL f SH® dzz M
Oz stedIlsdz" & ( ZO2ECBSeSIsh s6e 8 M dzv 7 2, 9 Jteh
BOC Md 3O dz! dzd - Cdz' ¢) , ftesls j ) Yy ' dzts d3lz
MstclzC Is 2z tc dz' o zOMiIsd o tsfls" BBd ted ", O Istsd
o d i3t e 0.

2.2.2.2. 020 L fltStsodn dasikolsd:

10 o' HA3 dzz o O BE tOAW HotxflsisC so dn  dBBOIs
WIMAX meshd3j tcj ¥ otcOrnBolzels! 2 df OGOy s o G
stcOW ' € Iz, Hdzv BeBMizEctsolzo Odzdz? WwWCdm (59
tetsL f sH' dzj dg@ Mdzslsd, O MOB] L OoHOdzdgy, W
odedzv H' L OHOY"' -89 |dz' 2 detsdztsy  MaPis o @Belts (29 &
ftosctcOBzo-Odkdzy [ Y yY' il Ctedlsjte" ' d@3



57

L O9 H Odz BOtch clzlsdL Oy ' sO ttsL fftsH' dzz M
oditsticdmMissokzo Odzdn Mzsls' © [ 82, 96] , d3
mMited Hdz! 5° L Ols to d dgflzds [WAzEdzC y9 7 ] .S sdg@ Mfdaf M ls
L3 dedz", wWCddid LOdzjydes o' H fMisOdese € d
fslstsC ' o, hts fjtjHOs IS Mw L Isdes yd ' dgh
L d3° dzdz’ odStsted MisOdzdz" Mdztsls® o, dzO CalzO H OY
sBd3d M Jdedzy ftso' WL Ode L @ EZdstsotd)d] tajsojO@zlsyep
COdzOdzr dzgdm 6 Mitem' o, 9" HiMkIs dzts M ls “Mm IsOEAZ"
B O dzO dzmdizle @2 ¢ 2 idh ] B pdg®dd iz IsOr * ¥ OB nis
sBMdzz ¢ 59 Iz9o Odzdav .

[ H btz L dzO2B ' dz' h LOcOdz dedrm ‘[ 8f8gIsts €

h 2 ¢ Oded Bg f‘(li<’j),L dff teizdal Sto' o dkécstds ! tSUOSfldzyt W € d 3
COROdY)RB * H-2 MSS j-His LOBjLY jykzs yd Isdd

L O9 H Odzdg" BOtch clzlsdL Oy"' . A' dz2 s9 58 W Iz
fslstsClk, wWCd2 tBMdkzesok' Is' MW d&jtej s,

aady - max, (2.10)
ki K
HidgTdzj sBR' HAd2ZO h o d K& 'tshlyf 'ts IsHstS fizls O9 € d
Kididdetsy fez® dzzctso zo Odzdr ftslstsC ' 8 CwtedMmisizoe
aiyomkc O kmf' hds saiikzyjdds §{skss’ o,
v fesYjf BOChdd Loy {20 1 ()) EzO
Ki K,d&z0C &zOH 05 Is* v sOC' B dj Y j dedz” :
éad,V ¢ miss,;

Atk - af,=i-adw ¢ mst; "ni V, ki K, (2.11)
il A(n) il B(n) Ilo. dZGg h J :
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aF@,j)+ aF@,j)¢ec, "ni v, m N, (2.12)
@S 0D Shm

¢ HAM)={ii V()i E}, Br)={ii V|Gi,ni E}, N(n)=An)C B(n);
F(i,j):k?Kf(‘f’j) i BOtded2 koW ' ¢, wKj}2 fesk' ¢
Sotio HiBo' HEEE HEO®UIT kOSCEEEBREOY

Shy Sm | Bdes > B ls Odzy ' 2, W e {MSS B
fjtoo ddadats’ 15O olststed dzdzts’, S=loi ENC{(mi)i gy
2,y = Sh - {sh &Sk}:

Chi fletsf MG dzO L HOIsdz MG flsdzks teg dats 'dsj B

g )

o ff dzd & @B lsmscsh;s%c;f,s S(an)“.
[m N(n) *°

[BdBIyJdedzw (2. 11) wodzw' TMtsBtss L OCBd
WOCIsduydets § ts° Hdzlz® o MmMtB' Ho Ols@ P & B 'lzai
COdzOdz' dzgd = ff jtoj @ OdzlsOy j dz' . l1ted vy sz
W ektolkz' oe(LX.twldAs)d,? dzj teseB st [ 88],

<*c

L Y EgEBHAZdz' SOIstsdz tetsL ' WL Odadzy L OHOY.' 1 Z):
oL f BH' dz  BIgE QY teas sneshdiRipE j ' hts HO' L d3
C'dz €' Mmls+y Mdzsls® 9, dzpshEzlzdtizgd Bo @dzdzy it IS
L COdzOdz" 9, RAtsyoO BjLYGSMjjHD 5 L O H Odad

[Ctoj B Cckfsy fked SOy ' 2 ' tSBE
MY sCkmMse Odz ' d 6 d20 flkd®Od dsdklz
LOHOGSE &0k} Bgs0s ' MW kse Odz  dz0o @dedz'C

scO% ' Sk. 10fttdS dzOH, b twwsesls' [89] 1
fsfjtejndy 5 odte' N jdes, of' CBOwhwklsd ]
o' HESd' , 2 fflaOddzs’” Hd&v keO¥' Sk, s §]t,
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MBS, odH' dzjdd2 fjodd2 ¢BmMY ¢eaeadas
B'sso® hodHS fls! ). Astkdkzds s v L Os
COdzOdz dzgd o toyf Mistsig$d L stk t' o detsck todets’
odMmMner "  Hd2dr YIssC" &8 WdBsHjd KBO' odcecdzvH |

min y (2.13)
a

 Gakup_ plurg

. I ] I,] O.up " i
-y¢a a g ¢y, "kll Q, (2.14)
iile'v? Ri. i) g
M- h +1 )
4 a afWP=1 "iiv,"jiR, (2.15)
iV k=1
a{'P=0,"ilV," (kj):jl R, k>M - h; +1, (2.16)
a{P=0,"il v,"jI R, (2.17)
ai'Pz0,"i,ji V,"ki Q, (2.18)

chailf’j“p'l'u(afnlsg(a odMmn'ieAdeés, {658 Hdddxrys ©~ o
k-cts Wtoj 2 &3z ;
RijyiB ' ss90 hadH¢' Mis' (fj);tcj HOo Odedz™ o ¢ OcC
Q:{lZ,---,M}Td3dzt5>|$dz@2d3‘8, FftcsHtsoay wedn Ists
slsted &idzo OY O;
PRidgdetsy htg@cdzy* 2, v ¢' MESGHISSISHSh @BS. o' H
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LAdso O (2.16) o' WL OO L dzOW o dz Mmliss
Ists@ ts, htsB HBMIsOo dlad CIEdYPWY" © M dhitdds RVdgtzipa3
stcO% ' §-2 9 MBS, Mt L dzOn SHIYIss MK H d20% B9 G,
Bzlsd fJtejHOdd?2 Misthjisri)ditisdy 24dy’ toh. d -

sOCdd yddesds, bk GiLkd sOk' §6@2 d8h
LY BSH &z ZOo Odzls Oy j dzgdz? 5 € OdzOdzORe Qs d |
B3 3 ¢ kaz@lsazd B HdOS ftod Y sdzd@ SKdH R 0OnGX
Movts dzdesfdztlel® @, ° tHdsYOMd odStttdmlsod
Hsf 2mMC O Is+ mw h ts dzJ HiSL & sdzw HisfWw c
B jfLicts o ts méshdtg 'tcj  * .

HO®R] BidE"h jYWjChkdidstsL ( sEtwz ¢ 0dC
WIMAX mesh-d3j tej 3 ', g HINE®Dp dzj g ¢ jtolzo Odz d
XIYJ\,/V,k’WQO Histe' odzs ©  1(UV) W s s8 M &0 O el 4 ® dzdk

ftedL dzOYO' v Mw HEEssdzs ° 0 o ' dz" sz o ('t
WdSy' W BB ORO WkdSy' w LOkttd®Cd d&zO
L ORBok s MW w¢ o' oLCizdde s takl djO dag® kydsfsi® ¢
fslssSk da® SMSISEZ AL H 5o Y SiOUssOwE 42 ¢

) ¢
o K 0 gk™ @ W)ﬂ\;\,lu,kg\-]' mn, (2.19)
ul B st owi T w T =/

HIT T dgdztsy fldzeB®Ils® 9o k2 Wi 2 &3 ;
B h dzw 7 H tskrdstO ofitgfls s € Iz .

10 " ECOd,, R fdmEyi ' te®w @R WL 9)dedztO ¢ &z
sSBd3d M Jd dedzy Isd{ z:

" w N n i " i
a Wxjg? a wx,,"ul R, ki K, (2.20)
wi T W T
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a XuK L UV E "wi T, (2.21)
kI K

a V,Vu,k¢1, "uv)i R, "kl K, (2.22)
W T
a a a X, mesk 2 GoSP, (2.23)

W Tki kUpul N(MB9

a a a4 Xyesuk? Goglowr, (2.24)
Wi Tk Kdownui N(MBS

W2 X WWEE, "wi T, " ki K, (2.25)

AVut & Wgtl ulv,"wiT, (2.26)
vi N(u) gl N(u)

a Wi+ a a wgeLviiv,"wiT, (2.27)
i N(i) ul NG)gi N(u)

a Wi+ a a wgerviiv,"wiT, (2.28)
i N(i) ul NG)gi N(u)

HiWuiBldzjoO L & dzdz@,, WO Ol tbastizd 2 (W), ¢ O

" ZOCh j Htste' odzs O

GosP, GoSW i 5 ks d HE W C shissd d figk fidzEs o lz® ¢

felssC' 9 o9 " Hfitso Hdzs, hts 9adtOy.0' Iss Mw ¢
[BHjd -((2..1298) HO' LbBsek flsdBOd o
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fJtJHOY' tesLf BH' dzdIlsd MmMdzslsd Hdzvw tBMdzZECG
Hislsted d3Odzdz" &5 ftcd yY!' sz o ddBBse HEBs Qo0 S,

Mdsls' o ' LOYsB' ¢0O¢ ykdzskf@®" stsh 0 dt
Hjtej o) f jtoj HBEFYO' [Isiywdz! S dPHOellsL H' dz' dz
BOth tkklsdL Oy’ ® 8O twsLfsH' dk Mhsls' o

fesHbkCIlsdo dz Ml &) tef 2. 2 So)kidzjsdz H O&'. tE)o
fJtj tcOnfo2Qdid d® d &3S 6 O 3.

g " dz' dzj tc' h j dzdzv LOHOYy &OtwhtkzlsdL Oy
fsssCtsodn d&@sHjdj?2 §to]j H-PIFQe dzjuzstc tbB Gidsts B
CtesMtc' oadzj o0 5° BOteh tckzlsdL Oy ' 1 tc 530 O diizts Ok
M v iso Odzs 20 3" dzS tRdze O Mk’ L ©d O tetcdzlyis
LOBJ L Juks ud ftd y!' sk jSCdsdg ¥ jdj
dzj OCIsdodzedr MlsOdzy' 2. sjitekzoOdzr dzgddB3d * Ists

-L 3 dzdz0 o d Wsctds ffdmid=iR iz dzdzv 8 s g @2 bAday ts

f s ldxY |
- L B dzdzO i-hEEBdz W C O o ¢ OLOK'ls de@y;=0, W C N 5

a a a (Xiv,vj,k+x\j’\,li,k):0’l3@i =1" dz0f "

W Tki KjiV
L3 dps@ulE 5 Bk, =0, W Ch @ A xink:o,lso
ki K@i, E
zy=1" dzOS h j

] OH Oy Oo Gjbds@ish to z'ldfa UY s tc GO dz* Is[odhv W ¢

e T
i9aVyi- (- 9 azyi- mn, (2.29)
[ iV WT Y

X EMES (DT E, " wi T, (2.30)
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X eME e (RO E W T kKT K, (2.31)

a a x;, ¢l a ax,eL"ilv, "kiK, (2.32)
wTjlv WTjiv 7"
a4 8 & Xj =8 & axjt & a axj. (239
kKl KW T jlV kl KW Tql V kI K,s¢=IW T jlV

aa &a xjk=1"klK, (2.34)
W TilV |l Vgateway

Hj g T 90cBad? Csgw' y' ' dals, wed?2 o dL ¢
jdzgj cetsL B jtoj ) dadew gis[@];j S sdes "~ fdztsls® o,
M, Mgf'j)(pq) io" Hitso' Hdss &Otedy' bsfsdse' 1

CodaW dz' CIs' o
Vgateway | B0z 0 dzyf BsamEEEy ", “¢° odCtdbk
Z Lseds hdg 3jted " .

[ BHjd& -(2.29) LOBJjLijyk' ttsL tcOR kzdzts!
HdzZ? HtsMIsOea Cd IstcOW ' Ck o' H @sdzrdeldals iy dzS o |
B &4 X", fedf jwiodm Odi3d fslssttsad?2
Ctesfmtc’ oadzj osets ' HRBHE. [HAZOC Ed@sed (
f tedL dzOyJ dzdz" Cydesdzsz fslssClz " dz2 €
By dzdeo " Mis! EftcOodz' dzdgw W C ' Mmiss BMdzEG 59

sO0Cdds yddatsdz, of tedf HidNisODIdZjtalz @ sSlssCtso
B jfLicts o ts Heeshfiz] tcj ) 9 Ht' Ldwe s imw ) f smis
sflsd 3Odz' detsfyls* C'dz €' Mmiss otcQ@E se ®dzd O
[ HdzOC ftcod yY' sdikz oM’ o ts dzd dzd Bjthkls!
WikdeC yOutedzr o d3j toj ¥ ' 0O VWttcdise Odzj z0 A
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HdzZO3" ydese s - OwcOCIsj tclz. v L' wLGCEZ L
BsHj dz' ftcj HiNlsOo dzj dz' 9 ftotshistte" fils Od
tcsBBISOR [ 54, 99]. 10t zOuWwilstk s dis
YyJ 8 MSS 9 LOcOdz dzgsdzz 9 d G dzW H

Qi+, 1) =[Qk(i, DY) - ey J')]+ + Xk (0, 1), (2.39)

H ja]" =max0,a},

QG,))isBMwe steOW " Sk, w¢ &2 sdkd o didls ] €1
2 fMkOdzy' ° 1O ftedL dzP Q@ dzy's’ f j toj H Q90 O
Xe(,1), Ye@,j) i sBmwed koW Sk, witkd? i@y
ftedS' dzyjodn fHtedmstry & 9O He s Hdesd BOT
fJtcd HOo PHzddn s @zizy ' © ;

njic' d ¢ Mmis: Mmhsk' s, odfstdistse zo Odad R

n@,j)iheduS " mls' §jtej @,0k P uzdavkcirs) WALz .

lted y' sz to' adawdedzr (2. 35) odCtstedMmls
BOtch tclzls dzts’ B stedSd o tcOBE On Odze sted Is
H dzOd3' ydz'© o dzOfMmlsdoeotsMmis’® dzj otcORtsolzv Iss Mw
dz ftced tosLftsH' &2 Mdzsls' o.

L tesB SIS’ [ 99] t' o dBS H Pd@dg'lz¢ ds' fpy
Yy dzts Bz, LBjt' ¢cOs yd ftod y! sz odcedzv H
f smMisOdztso € L OHOY' tetsL f sSH ' dzz hdztsIs
odCtstedmistse z° Is'df)vdz ‘Hdplg iIstfdglumZ L ¢ 5y dzad d3

m-1
(M =a6(0)- aG(). (2.36)
J:
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H JG(m) =min{q (M), Tg}:
Tgilsted o Odz' Mis! BHAdBEE MAuslslkz;
nihedun¢' Mis! H-PRteMEB9 O dzdz”
G@O), gm i esL 3 tedi-2ydfdse@idzy’ ®~  dz20 dBtsdzd dalsc f s
mMzslsk o Hf B9 Hds.

vOC] 9  HMIsd Y J dedegw HJddzOdE ¢ d fusidte ® \EIHS] IS
RZOH B tcdetsets EMC @ZOH ddgjdy ' dEzOfxz dzdz L Is 51
tej Odz' L Oy" . [HAdOSC L BedzwHkz d&O {lsj dz
B jfuctso sHnsshdf FtcpthtesMisste’® MisOdz' @ ° sy dzd o
sflsd B3Odz' dztsc 8 5 H (f z@ B9 tztzdzdzY , BsSH § dzf MOC
odBtOIsd LO hdtselkz HE&Y odte' " jdedzy L Qo
WIMAX mesh-dzj toj 3 * .

2.3. 10LB90 &Olkj EOlsd-wEe | sH § dzf tcWin

v sfdhk flstkClbtdd: o @k sEa iy !
Ste' * dzZlstso Oded 2 G, B)y Bdzts ) JoAEO Y dz W kS & 5 dzs
Bzt sz ° s Odzy' 2-Bf By & o) & ME 5 gDz % e

Eo' HsBteOY O' MEzCEY d' k' dz© ©az@xdihnb s 3620 @zt
By dzd o' Mis: W ks’ §jtejnoy Cdstsddlsild® d
Bz. 1-06OwBd ¢zO0 ©BMsOdsSs 0 &0 6Ciaj &dEo

Coy desets(i,f) Onp0d2z sdf dBsHizdvyy' ', m g, 6]
hts fjtejHOED! Mesle' o &sdkjds yYomkz. 1]
9teOnlzo Odadzy ' dzlsj teW § t6j day’ BEZHj &3 998 O
sl o K®isls dzis gstco O drtd | (k) § ng Q) oiz' = diAdg.

1 By s WstedsOdz' L Oy "' L Oo HOdzdzw dOTte

tesLfsH' dzz tj Mkztem' @ COROd detséts to' o dgv
99 JHJ] MBS L d3 dadziz
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glw ¢ @ dzts t§ § ts tolaf Mk SADVAAO B
t=1H vt ) 1 Ol e, | rste dtzts L (2.37)
to," dz@ ¢ h j ,

i,j,l =LNy, i, jI,r=1Ng,

HJNyTLOGCOdz! dzO € " dz! GRBjfiplgy "akzL dz" ® mesh
UBH' Hd dzGeg =6 b Iy jdggctcme s h d3sy B20C s f )]s

Ng .
g,jk+D=q ;(k)- a ém,v(k)tir,’vj(k)n"‘
Vi S.l,rzl
\ v, ! (2.38)
+a amg; (k] ton+x; ;DL

g|' Sil’r:].
g> I’J

HJk=0, 1, 2.;D=tgq-tk 7 ' dzlsj o Oz HdMStejlsdL Oy" °’
Cjtlo Od dzdR)(K)ds daded 7

q,jk) T sBMWG HOdzd r , w et i-ostf jotdzjLedz' 9,08 If 4o d Lo
fjtcjHOpakdpzL dz o tyi3ts dsjicdRE sus®@ iPlizd 2 dzOH O 2
S'i dsdats >y of 420 oz’ ejreei i, il o xizdadills o

Xij,j(K) 7' dels j dend o dz' Mls dZOHIm2AS Ho lg dadalr B O dgtf &3
OHtcj Msjp®zddz L dzlz ;

nNiC  dz §' Mis! Wtj2di o, hits OJNEPHOE s fw o
Triktedo Odz' fls! GHhscs Wij 2 B.

vO¢d?2 o9dB 't L3 dzdzdm MsOdzz 4 tcOo d
BsHJ &HO L BSck ¢ tod@ddododd wizMEitehd d
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L W' Ldydesets L3 Mlskz o9 jHjdadr L a3 dadzd -,

Gi,j (K20, i,j=1Ny, (2.39)
W max ;i _1 N
a g jkeag =, i,j=1Ny, (2.40)
=L
L
Ny Ny Ny (ol -
44 atjkel r=1Ng, (2.41)
i=1 =],

jjf%l,i
H g™ BOC d &3Oz dzd 2 oL &3 wi-Yj BEOdzyh s Ml
VAt © (2.41) obrP@®mw H@. I SO YW 'L d
r-2 yOoftse d2 fRdigs s ' dzls@ tco Odz HdMStejIlsd
oS Btcdmstsozo Olsddijls! Mw o MdMmlsj & ls* d
MM BOdz dzgsets §  Hodh jdzdzw fJtsHESIds dats
f s5olststsdzj o dCsted MisOdadzr DfFdd2o, 1 g g
HisYy' dz' dzts 9 dBdOIsd dzdy dz’b=F. stcsetso j L dzOYy
ssH' E odtOL' (2.41) MmMPBEMESH o MO& ¢

MRz 5 COdZOkOR St dijtsy CBj dgdsitEfetis{cd paz? tc
CH' ERseO (2.41) IstcONgZiNEtRidRR: 5! Mw o )

: 2

Ny Ny Ny Ny | v oo
) agﬂjao+ a atr K+ a a at m00¢1, (2.42)
j=11=1, j=11=1 ol §° hI s,l =1,
J il Jo L gl.g

i=1N,, r=1LNg,
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HIS' T Bl Y MEE@dzy 2, ik AMSSEA R L
SPidgdztsy MO dzy ' 2, W E ' ziRts(pD.HIS)obistEz ety HSls s
§% ={v:vi Vv @dist(v,i) ¢ 3.
{ ' odzw dgdzy TMsOdzz ( 2zo 4 2 )s ERuREdfia dz' @F df fisQdl

Gk +1) = qlk) + M ()TN +X{K) (2.43)

‘dzZls j oo Odz'  HdMS eN,@G-)OY ' W SRl df 8oL ¢

yJtee dz0@ °° e kzL dzO=;
k)1 Cjtolzo Odzr dad?2 o NENGENG- DI L di' dijlzdzj dzls © B3
L o' e

Nei§' dzr §' Mls! C OMg®IE;0 & Bjtej ' ,
M) 7 BsOIsted yv BN, BDINENS(Ny -1,  J dzi d3j dals O d3(
o j dzd k) dz@-d3 ' dzls j o Oz’ , oL VW' L-)EzE&ODIHa
(2.42), kO ftoddydyf Wstdze Odsdzy wClHK):; kL
X(K) = DUy 2 ()5 (K)o X, 10T T 0SBl CmEdRiske

dzOo Odzls Oy j dzbig(N, elF1, 3" Mz 2 o JteOY O B MW E |
B34 to4 X kzd3 d2Odzls j te 0 O dz' .

[ dzv tetsL o 60w L Odzdzg?" L OHOY' tetsL f sH ' dzz Yy
Cotedmiszo Odzr dzgdy*! € dr fslstsC' 9 €' dzgyjodds
dzOo j H J dats’ JdgfsH v Y odgHso z WEkdzCy' 8 o Otels

3= k§ [c(fr (kWG k) + E (owg tC(k)] _ min, (2.44)
-1
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Hjai ¢ dz2 €' Mls! " dzlsjtcoOdz" 9, Hd&W wCdnm EL
Wy, WeTH' OctsdzOdz' dz2' dzj o' HO' dsdz’ o dL dzOyj dz

L oadtOL (2.44) {fjthd?2 HBSHOdSS dzOn
meshd3j t6 J X ° hdzw atsd3 Htso JHJ dzdzw IstcOW " €Sk €'
o d OGO d3ts 3" dz" a3’ L Oy’ oS tedmMsp iz @d
( Mk 30 tc dzts’ C'dz CSsMmis’ L OH' W dzd m mMzsls ' o)
COdOdz! detsc s -digj tojdgv niplsthdzH Otelslz 802 . 16,
o dSsted MisOdadz? Mdzsls' 9, odtOL yY' dz soats’ W

Jzﬁj«? 00+ bt G0 - & (oMheusdl0] - min,  (2.45)

HdWeuse T H' OGBdz2Odz! dz2O dzj " HO " BBdzO o dL dzOyd dz
9 dctcOh LO tORkzdtst tsolststodatsets adCstedls
s OCdd3 yd dzts a3, tesL o OWL Odzdzg" L OHOY' o]
COdOdz ded it Mz te)' ) YWi MBty jmessthis d MW st d
sflsdds’ L Oy 2 dats’ L OHOY"' , ftso' WL Odets’ L
Yy' dzt sesets Whkd y' ts5dzO dzkOW (o Hztsands) @ E[EzO @32 Y
(2.43), O ISOCBY 5B @A fed2'o dztiz@zdzy d3( @&zdz3 7
(2.41) OBts (2.42). lted yY' sz L Of totst
fssCtsod?2 rROwOCIjtc, fjtcjHBOYO' fBoltsts
s tojd3lRp J teBLEdYHOIdMY wC  pdtdsjond .3
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2.4. [Obj®&Olsdudd® dBHGHM X W MA Rt tdzls t
sBfdzc s o Odzdz”

] dzj s  totsL N dtoj dzdzv L Of te RUH dzteds Ptdzis
GOtOdzs 59 Odzts ¥ we - flss sBMdzz ¢ 59 Iz 9 O dzdz™

Zf 0o &z dzdp" € kQ s ds QOS] B35 o oof k) k@ AN dz

Hj HBHOKCtLYQOL H j & § ZOM sehMizctso zo O
L3 dedz’ o dStstedMlsOdadzy Mdztsls® o :

eLw C Dtpdzts & € 15 tela]" flds B AAOjiz’
prizg =] M @Y ] G BRSNS, fsyEGadz |
R St O 32-@ B dzQsip b dz bkt Iz ©
fo," dzO¢h j ,

(2.46)

L1l =LNy, i, jl, r=LNg, 2=1Ngos,

HiNQosi €' dz' €' BIZOMQeS ' Histed Bzo Odzd R d3j te ]
L LowLCE L dzOwods Miss * dzlsjteWjtej dzy"

sHdz 2 "L LOLdOyjdds Edse (2. 41) OB s

fscoltstodasdts oadCtsted MisOdedzy Mztsls® o .

1 &B° dzdz' qflPdzz o' HEsB G OY Ok 5! zastB MwEdzO
sBMkzzctso o Odzdzy , iR2ts fUsdPRIYS H d IS ¢ fiffwic Joz@E@ _ j
fMlsOdey' ° o tyRtsdfjffRls day @fgflz B W j tedz® * d3dz’ fls ¢
MsOdzk dz2OC ZOH O Is! Mvw wIHE SE&RY H§dz f slbts G
CdzOf' @ BEHEIL! ®GBfMdZzetso ko Oldmw o to' L dzd
BjioOd LB CBWFQ, &O' &Bts:

NV
G (k)2 0, a ofj(k) ¢ oM™, (2.47)
j=1,

I, ]
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F OL" LOcOdz dets™ yjteecd B Y j dedz?y dzOB Iz

NQOS'-\!" z max
a aqjjkeg =, (2.48)
2=l =L
I, ]
H Jo"M®7 30¢ d &30 dz! dzd 2 zictsL &'dd® Mlgj ts@ dHAzz s dzyg
UBH' HJd@OBShE CWwpmE B fdex 6k 6 ugtzy
Bjtejy' BsydzO0 tsfdmoOlsd kOS:

N .
ofj(k+D=a?j(k)- a a m, Kt ) ?wn+
vi gt r=l
v (2.49)
. NF r J Z 7
+ a a mg’i (k)t g’,l’ (k)n+xi,j (k)[]:,

g|' Sil,r=1
gb I’J

HxFj(K) - dals j dzld o dz' fls!  dzOH-B tsifds Ddadg? v H ©
yofbizz oij 2O ¢ ZOMkz B Mdzkzc soji2e Gdad@bzy ' OH o]

i odawdzdzw MisOddzlsd 2L @1  n O3lstgQ & B adsds tg
OzOdztse ' ydz' 2 (2. 43), L Is" " &k),o " Hjds ik drds
0o Odzls Bk)j dzde’S | dzOH R sHdl! , ©B' ' Hdgkz¥ ! L
'  Histed &3z ® Odzd &3 -CoggANOddds, @0 SL &ZOydls! 7
Noosz tOL " 9.

1 B lstss C'dz ¢ Mdese s  tsY"' dzg¥ 9 Odada” L
sBMdzzctso o Odzdz" 2O RBjtej o sz to' oak dzdizC
CjCtBj ZHOY' Y8 150U odL &zOyoss: v Isted 4§ ¢
Hydlsjte O 2ditse ' tedz fls!d dzis Is taf@dsts B fsOdsjiots] mp O
olstcOIsd fOCjIs' 9 BEMBs dzj dz sHdz2 '8 L H
fjtojftsodzjdedzv 5 BEW jtedzad: HtedMmistes’ o dzO
f s’ toh j dzdgw MY ' o &' kgl tgiddedavts Hiffdlse dzQudis L d3'
hodHCIStHSE 0 OdzgdzY , h s, o Moty yYjteekz, L dzd
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C OdzO dz’ 5O deso Mjjdddz® | OFdrBYEdRd §jto]f s¢
LOf el sdzso Odzets™ BsHj 2@ By O L O tOn kzdzs
Hts o Ocd, M, 2{UYdfid@Osiddts,j tc©O L d3j dzh z° Is!
LObwd B3¢ d, Mzifazddsdylskz @9 %O~V jMa x dyeeys)
L9 JHJA&ZO HB Hotsm ki3S :

B 2 Breg:

s
| (2.50)
i

D§ ¢ Dgg,

HiBS, DEihodHS  fls! f jtcjHOo Ocdzdat €O day®@lsted cf
Rj 3y 0Zcts CdzOMkz ©GeBMdkzete zo Odzdzv , W |
WEdeC y' sdzzo Odedg? d3jtej ' Hdzv L OHOds f Ots
Beq: Dieq T © ' HU o' Hdzs dzjsBR' HdzO hoadHC' Ml
LOtedBC O HMisOeCd ¢LzEG dHOPE S ek s

LdBlzaL OB J L f j Y4 dazdzv dzj 5B~ " Hdzts’ hodHC S
9 S sted Mis Odzde™ tzdz® 9§ ezl dzdzsBE Y 2@ L O d MOIsd SO

I\'I'F . (k rl,z k Y4
r=1
z l\-I-F rl,z y4
OB & Breq min ¢ ra—lm’j (k)ti,’j’ (K) ¢ Breq max: (2.52)

HiBeqg B j L d2OYOld &OCHdBOd diz OBt
LOf dlskzo Odetsets ¢ dzOMkz tBMdzEetse zo Odadz” ;
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BrzeqmaderzeqminT BOC d BOdz' dzj 'l d2' B3O dz' dzj |
CGOOdzlstso Odzgy d3d ted ¥ d ¥, dzOIWRES zOH, HAY
| SLORse 28 yBE, pgzdzef yetlzRlsd HE ko Ocd to

ZOv o dzB j L ff ordgjmjtsioliin [ 101] . wbkZd®kOLdO L Ols
DEL 4 fotso tsMeshsiote jdz@ thdese ' YOMBetet L
Csdi3f sdzgj dzlsd [ 101] . 1 jtehddz C sd3ff sdzj dzls tsd3

Ctsdzd §0OCjls dzOHARtHdL!') SO LOSJ&“J%EFIZW%
{iLEd 5Ol L OMdtse Odzgs da® tf toud f R '] dddz’ d3ts3p
fOCjls" 9 I1sO dzgjL Odzjydes o' H ftesyjm' o dzOH
oL dzOR [101].
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Bd g "

L BiNOR (oofcdssOdsets ' ‘ tOKR ' ydts
CtesMte’ ag@jed BzlsdL Oy"' ftod§ kS Q Jigain, o F
Heflskzg 2O Hdv § jtej HOo Odzdz” di6 ‘sfp te@o @Y+ §
WC' dzj fitedlsddzO® I, MAENps OF o uBdsl  § @ |
fedL dZOyO' k' v Mo ' 2 fkd misblssicdisy ki
BHdsEs 24 dE@shopgls o H NG ENg. § sdgi ¢ sfipls s 51

C 5y des d3zQ; f lizdigts o dzs * s MW,  dLOdRdd &3t § B3 gzl o el3ep M
CzOMmisj esdy YBIssE ' 9, otOrtsolzy yd IstcOdzL d
LOf dIsd, wg @ZOH~BHWIS! 9 ' H OB tsdzjsdgsiztse dag
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oddstse HEts sy Mk &BOwh tclkzlsdL Oyjte, (flsts 2
Coy dzse s {Q) fteed dzj dz Hd dZOR ydets ¢ § toj dzOzON
ydds WYy & odes f ¥ S5%ds@ b IO dadey)@or Grgatls e ] €
o jendz sEts t6' o daW .

v O¢dds yddzsad3, dzOW 9 dz'sfyls ! dady ‘tsdz'd5Bde Sl tstifi s
meshdzj toj 3 dzj HO' LBBsclkz odt' hdilsd L OoHC
b distsy dzd @ dzs ° o d L dzOyd UgolzV (' Cr dp'Asets CL° Qe dEASU IS
ftoslssC Bsdz dets’™ BsH | dz' ° dzls i € s jotd nde@'dzdzw ( & H

4 fbdk Mhsls o ¢ &OMsjtwodd ¢ ' 1 &y dd
oStz 5! MWE B pvP @2 M § &ZOMIs jte' © ¢
dist(v,u:" vi Va," ul Vy)>2. (3.1)

wdzW stedzOy' v f ot to WizPe p digy ‘Mls' di3" ¥zls fls O dzy
6’ Lddd3 $dzOMIsjteOR, YOMIsS 5o Gi(Vigki) i ledflfy. mw3
wehts i3 Y HiWEeddidGilviEp Ofidizzd | led dgOlz ¢ ° dz€ C
dzj odCtsdzz’ 5! Mw. [ syzdpd’ 929 0n QOlqd, H dedsn M9
CdzlsjteW jtod dzyt 2 ded?2 o ff dzd o, " o tjLizdz I
SHdtsBBEz fkzd mdasks' s. [HEZOS f(td Yy’ sdk
I " Hipizlsdz Mmis! f to WGl Ej)da ' dBL flz0ay O¢ e QW ‘& z@fgI®,
dzj Bsykzls! "  HHOs Olsdmw o lststed dadz’ Gi(Vii Efels j tc
ftsCOLOdzscsz dz0 tedfm. 3.2, kZd&kssO (3.1)

fls Odzy " 2 b &j 308 € dOflsj ' o &ZOo ' Isi |
Gi(Vi,Ei). UL to] Sz MdsQ@dey dsy'kzIls! B LRiIsdglf tedy
naslsd .

] ®Bibt¥ ©oLOREdSE ¢' & Csflk’ §kd
C ZOMlsj OB MSBEdhsO’ GO sovQ i €coOfzh &
VHOdE®RE o df OH Sdzs O jiktdzW didz@ d&sd oG @ jizR)) sitdsi’ jo
Bdets ) d dz0  C dzO Mg Wi o  &d €] w2t dEgr o H s d3de € O
2O dzj o dC sdzOdzdzy b s eod dfiDi QRN A5 ¥ dd 1E © €& gAC



89
Gif(Var, Bér) B9 d  BlZISd § 5B IZH 56 OCA 2O HsQi(GIER dzts
hdzv At oo j Hj dzdzw B EHERL S 6O B J 6 k@BE & Mo
ZO tedfm. 3.4, cCwLOW Ctd¥d Sk '@ ddhic' s
G ' zGHsE.

tdfm. 3.4. 1tdSdkOH cwOWlk ¢ tdWd
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ldestedmsso ks yd cwO¥  GilgEg).Sls'LOdo Ka

CBLEOREdSE ¢ d S’ fkd o fMdsk' o L
TesBOd ydsse s ydmazO, O ftetsyjfm oL sH' o
odedzv"H' L OoHOdzdzg" 2tsets 9 jtoh Jqdades’™ totsL d3C
ftcOo d dz' dzgj dmds WvOdsdzz'e OB 5% OCE tsL & Is
Mz’ 3 dz oJtehdded dzj §tsWOteBtso Odzgs © fSHC

sdCttedmisapbtd ' o, Ikt kOS] L YPLs!
L BOd BoC Y. UBH' & ted@ldudald wEopddsd
y, ftod yebsdidd 5060 ‘° fwOodd dess [ 103]

iYW CEOY'e da HO' | BsEkDEbEees
UdMdzO ctOWkz ¢ tsdaiGg), S Is ' ton dEORO fplafjLtglz@y O 2 |

9 J dzd g, dds):
o' Hfts9 ' Hdzts H 5 CclGHIEB(GH] H JDGE K i O
BOC M B3Odz! dzO o j teh d dagg© fglg Jstfej dgO L dntf
Hdzv ol B A s @O Y Y efvdoCdis{dE cCtcOY ' o 50
H o y;d dzd
(Gie) 41 (Gi
2) § Gi) ¢ c(Gi) ¢ G 2“ 0 MG T ¢ a2 ¢ 1
e u
o jtehddz dzO2B' dz' "ses § sodetse s §GjH G to

nGgp) 1 € dzr € fls! Ggg, ntSh e lzxg T y° zO Y Of

yd mxzo
enGi)e ] ) - ) )
3) é———utc(Ggn) ¢ n(Ggr) - a(Ggr)+1,  H I a(Gg) i
62(Girl)
f slskzy dz' Mmis! zO2B ' dz' h 5° dsdztsy d dzd ¢ s

Ggfp ( B3OS M BOdz! dzO € ° dz' €° Mls! 94 teh d deg,

SHdBsC sdz! steso ts) .
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1 Of tod € dzOH , HdzZ" GteOWlz C deV deasCR(Gsys=8, 1 |
] (Gir) =3, a(Ggs) =3, DGgr)=6. v OCdd3 uyddesds, 226t

dzj ¥ dIs! ) ‘dzls j tce Odz 9 ' H 3 H 5 6, i
totsL W OtcB ts9 z9o OdABY “ IsOS T tedfm.

tdm. 3.5. 1  LAdsBOdk sd' 90K’ Odlsd tf

10 y' sz ftedC dzOH" (tedf. 3. 5)" FeAGQO]
totsL W OtcB z 9 O dadz™ o d &zOc O we ol dp 3k ds dzls
tesLo' WLEoOdets' L OHOY' W s tafdidzes tOHmipsdslf & gzy 6
L dzZOY0O‘ dzjsBo' Hdz MisE MHEezsE | tpdasls tzg . KB
ftcj HiMlsOo dzj dz' zO tdm. 3.5, o' Hte" L dgw &
pdCstdMmissozo Olsd €318q,akls @3, As2D o Y i § tf dz'dat dats .
sM¢ &z ¢ S Ofmisjted, w¢' odSttedMmlstsols Is!
SHdSEs O o' HMisOdz , HBMISOIsd® HoY bktsc
ofdzdo, €' dz C' fls! sOCdaE CdkOfmlsjte' o daj 1
B3j 6O ‘s B CH[R2H ‘o O’ O dzls totOBfak Gl s of Stockf 2 dzv Is
10 yYy!' sz jkOof" E ®HBjiyOR kit ctO¥’
iWiClkdodsséts odte' h jdzdgt L Qo H Odzdzy o j teh d o

3.4. [BHJjd dadmnddyjdcdiiGsp Odz'02-i3)i EF & 8
) ZtcOR zo OdzdzY @3 € dzOMmilsj tedL Oy "' ° B3 o Y °

MdMmilsj ZO ' o dzv dz MlsoOdzgz (2. 38) , hts 1 c
WIMAX mesh-d3j tej %', By 4 BERISd LOfdmMOdzoO wC:
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CIi.x, j.z (k + 1) = qi.x, ].z (k) ) a a r'nir.x,h.s(k)t |rthZs(k)n +
hd S, 1 Q

h.s, i.x (3.2)

+oa A myyix(tgivx(n+x; (KD
gw Sl.Xv rl Qg
gw, i.X,j.z

H J,i=LNg, Xx=LNi, z=LNJ, j.z, ix; k=012,..; Dt =tyeq - ty:
NViC d ¢ flsi-sh Oty B
Gixjz(K)TL &3 dedzg® MlsOdzz, "CO BCOLE Grip ¢
BEY jt' iysOda'ted L dzOUj oz O datf (j tets 1 @' tO dac
(i.x].2) );
thS, (i BEdjo0O Cjko Od &0 18 h&Os KEGSH
Yomse sets Tl jig®kz o  C sted fMls s oixj.8* Hiw
fjtcj HO9 Odzgdzgy ftslssClz,ls; OHtcj Mo Odesets Mls Odz
m{_x1h_s'r<;‘ dz ¢ " Ml B'l HOddA Sttedmlikze OO,
¢ts fdztsls kixghe) i€ B dzO dz'
Stk dsdzts Y dz@ dzy ' 2, ifR-R dshyip Qe L ¢ ;
Xixjz(K) T ' dzls j defyd o dz' fls'  dzO kxd s HiplsjCtEE” ¥ H O pEdhMe,
2 MkOodzy' ', te &Bsdjdds YoMk

1 Odzj ydzts o' H MY ' doels @azsh g dizdaedz O Hiply Bdzlz
f sH ' dzdiyfr) dz@ Iz ff

Ny Gtelzf, & Sty dz RxIs'Guz 20Uy 5 d BH to js Ezts o3
C &zOMls j telpsi, Zs B IS 15

“SHBO ctlkzf O L to' L ded d3d ° Isitg sl G Ols st

gdfisj BO ' odvdz j(i3sy2Mmizt f deisjyg MO dsdd
sBd dzz By CdkOMisjtOdd °  dzOdzj ydls! HE
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tc' odgW dzdzv Hdzv L d3 dzded - MlsOdzz L ts HCAEDA fitsl® jd
SHd&OSC o d d3d "Hjdzlsd W Q@lStS'[G@dZ)quAE(:QK@fr]lSJ
QALC.Z(kLQAZ,C.l(k)l s. H. | By kzIs! Bklsd Octj Gtse
® '‘'Hddzj t" odaWwdadzw L' L 3 dadetss s Odzlz, P ts

afk+D=alr(k)- a a mpy " J(k)n +
hi Si rQ
h. i (3.3)

+ & a mgr (g gon+x oy,
gi st Qg
g.h)
NNJ
HJqu(k)—aaqlsz(k)lLdj dzdzO MmilsOdzz 1 1 , weO od
fjtejBE@sE) dls t, WQMEOME S®' ftedL dzOYj d2 H
fls@dzy* W 3 jz C dzOMlsj te'
me'i¢ d ¢ Mmis! B'l HO@IE CSwdhiskze @yO,
s Mzslskz o OCctj ¢ o OdMLEiL so dz' " dz' sz €
UL”(k)lBOdzdzO Cjtoo Odz dzO L &3 dztlz© O o § to R izt
ftod L dzOMdrEE"@ctej ctso Oz n € OdzOdZOS &' 3 € dz
ST dsdztsy @ 2@ d dz, kst def R ¢ BPY ] 6" d dats
x,J(k)l‘dzlstzfr]q’adz' fMls: Octej E8o Odzts s Usdzs@ff IS
Bis By dzls t, DN ZOH te | f)ls © Q-8 B¢ wOMls jto° (L 5o d
ND N
le(k) aaXIXjZ(k)
x=1z=1
v MmdMmisj & (3.2) ' 9de" dedz? MlsOdzz Lt
i, Wstdp ! Hmdmisjdk, StydO L wedn st

j
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stcOWodfily OF ©Ctoj Bsets § &OMsjlk (1t CSjtke
Cts C kOMmjtelk sy dzO0 §sHOI]:

qi.x,i.z(k+1) = qi.x,i.z(k) a a m X, s(k)t |r>|< |Zs(k)n

ISI Sil ri Q;
- a a n]xhs(k)tlr)'(ﬁs(k)m a  anuix(tipdton+  G4)
he sk, Qi iwi St Q;
h, i W, X,Z

t* a A mgW|x(k)tE;I\)vz,i.x(k)n"'xi.x,i.z(k)Dt'
g,|

s ) @O dzZOH Bl . D) ted®®O* yY' IS d2 W' L dydad
odL dzOyO' L Oo OdgixP2)lg dzt3g gy dzlyyd m@Mlze d? - °
9 HBBtOY OF Is! sBMWYced (iKi@daA]Bo d dedg * BLE IS dff |
SHjYko Oyl YjtjL odzlste' hdz SO Ltodz "d
HisH QezC OL 28 s ZzO0 tBfMWEe HOdA, W dzO H

s o dz' h dz' ¢ OdzO dzd 9' Hf 59 ' H dzfs. [ MC " dzr €«
s sdzsd ' ydzO ‘' diisttdoy v ks Lseodd hdg
L 2Oy dedz? Istojls! sgts * ' WistsEts HBSHOMS ' o

E§f tcOo dz' dadav . [ d&zv Is5G 5,9 HOUzEZY Y9 B U olztizis @ &
' odgv, bk &jyOR GCtjks oaLvwkscts § d&OMls, t
kOW ' ¢ fsoddsjde §sSddzlsd S dzOMmlsjte (Is.
ESLEd&YH O WwW¢ bdiseodd?2 fkdSl tedr-ez®y,
C &zOMls sk dwsklsd § sHOd SOC:
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gxizk+)=axi (K- &  amisky iF)';if:Si-Z(k)n+
i S, Q;
> (3.5)
+oa  amgl g on+ xS o,
iwl Sh, 1l Qi
W, X,Z

X7 (K)DE =X i 5 (K)DE+ XX £ (K)DX = . ,(K)Dt+

I\lcl

(o}

. oL
gix & mgr (kg ko,
171 1 Qq

Hit 2K T BEdjo 0 € jtke Od @OOL 65 ezfz®o | f§ O
dzsls' o by St Iz ;
MiisK) i €' dz €' fls: B'ls HOddR Cttdfmiskze Oy
His SRBatss MAslslz & o dizEgsl By sz ¢ 0kzOod
XteS(K) T dzls j defd o dz' fls! OGtj G5 Odats @ 5 (iJgi@OY '
2O f)ls®@ bagts i3j dzlst, O M@H 6 j Mts o Qrdsts ®BL Hydg O'day ' L t
xEXi,(K) f 5ls s CHattsd  MEB @Y WissYS Y o dRtHLE
P CjW' y' ' odals, wed?2 odL dzOyoO’ Y@fts ¢ I
C zOMisj ol &I fds © dz@'fHs jfifds O deg Miss Y& 5% p-d A 1
¢fs C oM elz.

st W' ybliZddsted f EMC Orls: Mw L OLHO) G H
odL d&zOyYydlsd BeMWwe Lsods hde sets IstcOWG-€ &g,
C dzOMmisjjwcias H S j tof HOo Olsd g € dA9' s § g iz to pxinafisizfn
MisOdgy.” ~ A ° CeJW" y" " dzelsd ° o Oy dzdoddzd H¢
LodwLCE & 3 fOktss CdOmkjte' 9. | OftedQ



96

OHtej Mse Odzd A SlsPEsG e @Is d Y jeis(j te d fif. d&zOn.Is2 )te.
t'ojdd Cjtko Odedzy tEESKOR Y& vy stz
fk BOtedzd 2 tBMWE Lods hdy s5qtClst@d) Cdzj o
SBMYe LBods Ndp Sets bkEOW' CEC3 WA ES g BB
s y'bigls Blzn odL &zOYOlkd yOoflss kz
med (TR AN, Hdzv W C sGE MWt o R s8R C
sy ts¥ odmaBBHLE.

v OCdd3 yd dzts d3, 1 ® Hfso " HO' LO tsL
C dzOMils j t ORI dzGi(VisHi) dzt®Do 'Ocdotg @l Odzd = to' o dzv d
O 1t (ECdkOHjds odte' " jdedz" L OoHOd ¢
L 5B 6Oy j datb @Y Gi(ViEi), i=1Ng, s dMOdd &3 t° o d
[CStt' &3 biet L & dedz € totedb OdazB {5 ®o dndsd@ dzbz
MES kY d Mis! Bd&j>YJ d .

[MS d €d L3 dzdz MOz o dL dzOYyOs Is! st

meshifls Odzy' °, ®OIsj BOIsdydzes o tsdzd B d&j Y j dz
CEL & sd BEW jk ojid &

CI|X|z( )20, aquXIZ( ) ¢ dix ; (3.6)
Z, X

HighrMXitetsL B to B Iz Wik@ k2 miggstOeizydzO .
L tiLbkd 5O, Octej cdsp(k)df 5o dgdatzdz o '
OdzOdzts ¢ ' Ydzd B Iz Bis o O :
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NcI
a-t (k)2 0, a q j(k)¢g tm (3.7)
=L
I, |

Ny
H dgut M = 5 ght M)

x=1
sitke Od dtP s @ 1K) o HisBEEOY O Is!

flots toSLitSH' &z Mizsls' o, O o' HYBo' Hds +
B qte" odzj os’ dBOhtkzlsdL Oy~ y' L @ dedz M
{ME " dz2 € Hdzw CBydsets § dzOMmisj tak, GtgHed drxEp

L 20§ dadzv T} dh(kraoml 3 5(K) W dziG s € zOMms § telz ,
wehts ' srizQSd wEh s

1 solststecdzj od¢ tstcd Mmls ©dadz” (ftedL d&zOyd dz
dzj “dzls j oW | G2 wOS, o WCdR HEhlskzY dad 2
Y 5Bk o &jy0O5 CdkOflsjtk Styjd Mesks &t
OBts o] tcn dz o, OBts dedydeg’ d@3 to' oadai 3 E§ tcO
LOY dmMOdzts WG

Nei Nej N\i/ N\i/ N\i/ : . I
aati+aa athile1Q, riQ,i=INy. (38)
=L 1=], x=1z=1, s=1,

L Z, XS, X

v OC dd3 yd dzts dz, L O9 H O dzdaW 30 to ks @dAds off LI
Mdzsls' &9 k Ltsoadzg "dzg' » COdZOZOR sy j BEIS

JUL= 5 éIJLT(k)WéJLgJL(k)+§IJLT(k)V\4ULtCUL(k)_
k=1 (3.9)

- LT oWt d (1 min



98
) ) - LLr
ftod tedjyjdedz s (3.3), (3.7) tx03K8n] Is

(k)t (k)ISJQISIST.Gd L3 dedzed m MlsOdzz sO € j ok
WéIJL,vthL iH' OctdzOdz dz'o OBBBEFEY Sj W' y' * dals' o
5O COROd ddt tjhmbth o &O It o Hi{Gs ' H
Weuse I 906ttea O BOIstcd yv , f sH OdzO w C odac
9 dCstcdmMlsOde@®™. ] pdztsls® o

]l " HfBBeo Hdes, L OHOYO &BOthtolzlsdL OizOMIs jst
By Bllsd WstedkOdzZ' Lsoa OdzO W C wflsddz L Oy’

fted tSB®RjYjdd s (3.5), (3 .6)tU“J(k;B,.8) s O
MG, Erie jSstted L& dzdzd R MlsOdzz SO €t

WILE witlh 4 5 wyse Hdzs H' OcsdOd d OISt

oS stedMisOdedzy BEW jtodedn SO S OdzOdz dzd 7 o

sOCdds yddesdz, WHflisEdgzidz® o Ddg L OHOY' (
CLEONEdS R ' Lddn S jttkzoOd dedn L &3 dzdzo
Cjtolzo Odzt dzd A L d3° dzdzd ~ "dgh sets  to' o dav . A
pjtonds st ' dzdyde tsEts t6' odz 9 tsMmdz HB9 O

3.5. Bt OLn ' ydzts' BOwLh tckzlsdL Oy’
WIMAX mesh-d3j t6 Y °

tdOdz" LOYy" v s sdseo Odets™ HJ dzOd3" ydzts’
WIMAX meshhd3j toj ¥ § jtjHBOYO' € dzO My | jictd dzlrzOfgl$
YydJ dzlstc’ 9 Bk tcOo dz' dedfvdztsHndsts = ytg ‘dalsds’” e: Lkftf #eiO o
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(Lower Level Control Center, LLCC)lzOW o dzff By des 3z € dzOMls j t
"Hddetsets yjdalstclz ZitcOodz dadgv o jtorn dz' S o
hts LOBjJLY Jjyk" CotstcHddzOYy ' ¥ k1 tc Gejdy ‘dzim( t&
3.6).

LL OG Odz' dzj dzd 2 Odzc stcdIsds oL O iBSH "’ \
odte’ M j dzdgw L O9 H O dadav Ctesmtc’ o dzj o t5-d3J RS
9 ' Hftso ' Hdzs HEts L Of to (Bl acQ dzth)ls Odsaj padf? |
]l syObkSmso CtesCd OdzestedlsdBz s’ WL Odg
C'dzr CsMis’ fEdz' 9 Mdzsls' 9 WS OMB etc O ds § B H
B iflictso Sméshdig 'tcj 3 ' tz@izO 'tslise00 didzHolsQalyddydn © H fr) -
o 'dasddz L Ef' O Mkd3 3 ddd3d MmlsOdzy” v Bd,
tcOH' sodHdBsMIs® |, LOBJ LY Jykz’ LB ' 6 ssq
Wistcdslzo Odadz" IsOB dzd Yy’ mMem" H" o, O ftsls' d3
CjtozoOdzdz" &3 V" C et oBdzO L RBOBYHJIsU MH sHf t€
s sdzts@ " ydats’ P deW st 3Oyt MlsOdzy "' v ftso
CBH o Odadzw , odStstcdmlstso zo Odz o ¢ 5y dzts A3z
OBtsdzj dzlsfn! Cs@ts dzO09o Odzls Oy j dzda™ . v Motk L
LLCC IstcOdzmdxdzzls ' daVV'sECteEO Y ¢ yJ delstelz B4 tof
(CtetsC 2). v tjLbkzd O’ ULCC oftsdsH'
CteOW Iz ofn' ftcso SHESPIUS' Bj o "
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tdm. 3.6. lsyjf Wstdze Oddw ' ©OLR' yddn &Ote!



