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ABSTRACT

For the fast target base station channel decision in WIMAX networks, fast group scanning scheme was
suggested, in which mobile stations in proximity of each other form a group and scan the candidate channels
dispersively. However, the previous group scanning scheme does not consider the different QoS requirements of
each MS in a group. In this paper we propose the enhanced group scanning scheme, so-called QoS-aware group
scan scheduling scheme, that makes mobile stations in a group scan the candidate channels without deteriorating
the QoS requirements. We introduce the QoS-aware channel scanning concept of a individual mobile station and
show the different scanning latencies due to the different QoS requirements. With the help of the efficient
channel allocation by the serving BS, in the proposed scanning scheme, a mobile station with relatively higher
QoS in a group scans less amount of candidate channels than the others with relatively lower QoS, while the
mobile stations in a group still guarantees the fast target base station decision. The performance results show
that our proposed scanning scheme results in the fast target base station decision while considering the QoS

requirements of each MS.
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2 2AEY B2

T.= stul?+{ smn ,m) for kthBS}:tstartJerl (6)

F, A" BS= A7] MS()7F mHA 2o 3t
°1W BS:E BT E A FR o] B AT

%3, A9 BSv 1F G7) NeZle] 5 BSE
Zholl i3t ~70E kEshe A7 TE APl &
sich elM™ F1n BSE eMUE dshe A
2% G %3 MSEo] 229 QoS L&A

WEFPAAE, FAll o8] Fr BS AAES

71 wEA 2SR 3l] 913k Zlolx).

Z7)o) 288 A e MSEe] 28 27N
9& AP BF AR MS, MS@ew)7} 1%
o 712 *:MRJGEEFC o} A8 BS7} MS(new)Z
FE 2% FE eAse 2d 8 AAxE
18+ AL 102 SELRIAA 2t MS(new) 7} A1
2E& AAhe ARt ARMSTHEE FAA s
= A0 7R A BSE 7} ag Znews AR
£ 2AF = BSvme 9L B GdRAK)
Zhipsg &S NAE vXI} A g Snewd A
<7hssa w8 AL WFANE 7 E m 3
A A|x22m,,)N_BS® A1 BSE= MS(new)ol| A 7122
2AlE ©d FE BSE F W & MU=
A% LM E F BSN_BSEMS(ew) 71 d-& X 3fah=

=5, AR MSte ZuAFEEA oI MSHt
7|1&0l 2A1F ¥ FE BSE F /A US| A
g AAE 3 AAlkAm,.,) F Y BSN_BSE7]
& 2ot w2 A 2R3 B A= 1%
N3 A% BSN_BS®2Az sl = A7bldzta

wm»mm

i

jz

N
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HEZ e MStHe = 74_511 % FIP3}aE =
712 MSE-l 3t 2A| 5L $AEA Wtz F
e MSTL MS(new) ol Aaﬂg % ¥ BSE
7ked e BS7E W 24 PiARS BSt A1 BS
£ Sa+18 MSEAl 372 st 7] dEeltt

28 4& A BS7F AlRKE 2AIEH vbe o]
43led 1§ G2 MSE & 2AEst
£ 53t dlelct I 48] A BSE & 10749
34 BSE A L3 (Nes=10), ZE MSEL 2H2
SI E<F shte] 38 BSE 28 4 gles AR
ok MSE 7k Qos FF2 Aole 249 1
o] zke] Aole sl A== AR sHAsisich
Al BSE 2 MSES Tuawlm) (1<i<3)& AWKt
T F Tealime] 2R SAZ 23 39 2AIEH
g e]EL olfslel FH BSES 7 MSoA =~
AEsA Hobh 2 Z3l, MS(D): FE BS
{1,6,10}2, MSQ= FX. BS {2,581, MSQ®)+
1 BS (34,7915 &MUz 245 =l

2% G2 MSEe| 1F 2EE Al =5
o AZE& MS, MS(mew)?} 18 Frlz Zois}
A =HH, A8 BSE MS(new)ZHE 1% F93E
84 29 8 FAAAE A1 AR 4
9 tu)oA MS(new)Sl Tican(new,m) (m=1,2,.)%%
Al 259 2ol 3 Ty psmas W3}
max(m.,) S T3k, 2o web F12 BSES &~
Fe2 AAIEEE 28 494 MS(new)ell thit
Max(Muew)=3°1 22, A8l BST= MS(rew)ollAl 713
A 2049 F5 BSE VHE 2AAIESHA "ok

Nav= 10 7 (# of initial MSs in group G) = 3
Tol1) = Tek2) = Tof3) = Tefnen) = T,
Tik1) > Tid2) > Tif3) > Tufnew)

1 (Scaaning Interval), & candidate channel sequence pumber

(Interleaving Interval)

Tl 1L1)=1

Scan schedule request messages
{group generation & participation)

MS(ren) @ n
Scan schedule request message o
(group participation) T, diew,l) T, (n] w,2) Folpew,

<1 < Ty
32l 4. QoS 7k % A7 2AEE

2 Ao Ak QoS ke 28 A AFA
#89] A5-E Hrls] fel A e meojA




1/ WMAX HEYZ00H QoS 7Iute] 1% A 2AEY 7

He A3E RelFrl ¥ 18 QoS {&FEAY o
2 MsY 299 AAAzZre Frelr] s, 3
s AHeE slebele S Yl Aeolch

a8 sax dele] MSE a (=maxTs/minTy)7}
wslsl o, g we) SsrEql s MSrh g 5
e A2 MG g2t 2ol wE AA H4EE
Ty 2 TyE vephd Zoltl 23 sb: o]A3 MS
2l g7t WHEk o, Ng7t 109 A3bellA] MS7} =
502 2de pshe 2% el BSE sl
7174 Qs 2ol AAAZRE epdich ©E
28 2e Sk M2l A 29 =
A Ta(Eh 30, Ta(e A 6)E ol8sld
thet 2ol 7 5 gtk

N '
Ty (i)= S gl T, o (B1m2) 0

2% 58 A 99 MsvF Al olE Fal
Mu)2e] QoS STFEE UFAFIHAM PEoR
29dE FHPste Y, dikdez Hg &
QoS L75F9 AulAE ol83ke MSY d4F
el BSE WA Bot 7 2ol Al
o] aFErhe A& whyog nojfc)

2% 62 MS()F MSQ)2 A" 259 QoS
7Rk 2§ 290 AAEH e oigk AlgdHeld &
ZzAeltk MS(HF MSQ)& BYE el BSE
g ol gsh, ol zFell AEE ¢4l BS A
¥ BSE A28 FAsH FEH Npole o)
BSE (32 BS®) F 3hlel Aoz zHEsisdch
MS()# MSQ)E AR 28olM AA GHZ} H
B MSE 7] MS(DF MS©2)9 $ixldll w2t &
HstA AAET WiMAX Alagle] ZH g A7t
£ Sms®E AAEAE, A9 BSE o) =g
o4 DL/UL-MAPS HRIssE sleZ A3}
gk MSw A BSel o8 Frideg ALEHE
MOB_NBR-ADV HA]E %3l ol% BSe| Ad
Bl A ARE  AFererk maxTs(1)=32,

E 1. A8 A aele]

Parameter Value
T; 20 frames
a (=maxTg/minTy) 025 ~ 1
(fixed) minTy 80 frames
Ny 10

Number of framos
o
&

//////
o

nSl=2

0.25 85 078 1
Alpha ¢ {=maxS! [ mindl ), mintf =86 frames

(&)

Expected scanning latency (frames)

0.28 05 075 1
Alpha o (=rmaxSt ] mind! ), minll =80 frames

(b}

T2 5. qc gholl wWRE TSI, THSF MSY ot 20 =|edAzr

max, coverage = 500m

" [Drcaoy = 460m 1,

S

a7 6. AEHeld EEEA

min7y(1)=96, maxTs(2)=48, minTy(2)=72 (frames)
2 A=l 2] Fu BS7) EAlshe Aidel)
A, Do 1,20 (frames)TF 9 F2H
DL-/UL-MAPS] $4& Al=sA Hoh 2
DL-/UL-MAP& S4l8tsichd, o] BS9}e] 7z
7} Dreapy®T} 7R3 ol zRale] A3t 7%
#d o] BSE el BSE AAsA =k

I8 7ellAE 2¥ 69 A A J1B2Y 1
F 2ld 71gst Aljk QoS ke 2F AR
2AEY 71 A5E ol ZIXF Alde Al
Nps® wistol] ulz} vlwslich 7189 1§ 29l
A= MS(H3 MS(2)9] QoSE mEEA] ¢,
T Tos} 7o) A4EE S JPYsdck 2
 79] conv(A)= MS(), MS(QQ)Y Tes}t Twt &
7} 40, 60 (frames)Z TAH 74%011, conv(B)=
20, 60 (frames)® ZA® 74-$olck Wi, Aok
QoS 7luke) 25 2shdeliddE T(=20frames)2} 2+
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w

meonv(A)MS(1) 1 conviA) MS(2)
25 - goonv(B)MS(1) i conv(B) MS(2)
11 prop. MS(%) @ prop. MS(2)

Number of assigned channels

1
©0.8 - —e—COVMA) e
0.7 - = COTMB) /,//

gl 7. 71E 2% 290497 QoS 2F A4 As vw

Zte]  minffoll oi¥F maxSIE) BIE-S  TEisled
Ts(1)=20, Ti(1)=60, T5(2)=40, Ti(2)=60 (frames)
7} A4=9t 38 Tae MS()F MS(2)7} 2
e BSE s |7kR] AeA Ele 315 BSY
Neg BAFEh 7|2 2§ idelxe
conv(A), conv(B) EFll4 MS(1)3 MS@2)7F &7
= 5 BSY JHevt A vlssAE Ak
QoS 78k 1% 2idelMe= QoS &FEel
AR E2 MS()o] MSQ)REo AL 2] A
2E 2% e £ 4 otk 28 be 3E
2 AAAZRE vlagt AnE 2ok
conv(A)2] 7% 7B #e o 2 A7
Eol9, conv(B)Y] A= 7 2 HE 209 A
AAZRS ®elt)h ArE QoS 7wk aE A5y
(prop)< conv(A)2} conv(B)2] F3tel sidsl= &
Mg Ad A7e zherh zZbzke] A LellA MS
Eo] o sivlch sk Ade Jiert BETE
B 29d A Ake] Fadhe AL & 9
th H|E, conv(A)7} AekE wbHEc) ] wE el
BSY AAS BARANE oy AAE fEdhe
conv(A)?] MS(1)2 #AH19 QoS L7327
maxSI(1)& TEAFA] E3l7] d&el|, QoS <3}
g 4 Qlcke 7ol felslol &l conv(B)S] MS
5 BF QoS S7EZE wESm ARE Algt
= bl wlEl o 21 29l AdAjzke] 27
welx 33 79| Aipes Agkshs Qos 7Hke]l 2
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—econvA)
04 + e convB) e

Average scanning latency (sec)
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e
e
-
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37 8. WY EEZA MY 2 A7 ula

2 2AE 7ol 2 MS® QoS L7241
UEAFIHA, FAll| wh2A et BSE AAst
Z 3= e 4 4 9tk

a8 8L 19 69 UEYa EZzA|9l FUg
FANA, AFEA EEH 100719 MSE tiake.
2 97 2 AQAZRE BRI Aot} BE
2 100702 MSEL 1-4mjs?) & o8 o]Ealy,
Al gl # Adeke} 100248, £ 20ME &+
galoick FEH 100708 MSEe] 25 2AYE
s AL opH, AN 2odS e
MSE2Y 155 A4Sl 2A& 38, 32
IFE A Edle] d5e2 ~odg 53t
71= gk 100708 MSE 7ReEl, 5070 MS
2 o]d AEY MS(DF $UIF QoS STEE
7R, YR] 50702) MSEE- o A&l MS(2)
9} FYU3 QoS S8FEAL stk conv(A)%}
conv(B)2] MSE A od Al T3 199}
T A43sisichk 23 89 Ad A= 13 79
Az}l FARE BAE Btk ols oo Akl
HAAE QoSell 7uket 2F &~ 2AER 7|
o], 71&8 zF 2sd 7Yl vlal, 2 MSES]
QoS STEZE Huig ukdshdxE w2 el
BS ZA& BA% 5 9l8-S ovigch

tlo Hu

)

!

ft

V.gd B

B =relxde 7188 2§ i e B
W77 sted, 7k o] QoS AN 7
25 3h= QoS 7k aF 2 AR JEE
Aatdct. 53], £ =velxe 2§ 2ids &~
Agstz] sl A 7IxSe] Azbe] =] Qos
87EAN wE Hd 20 7 Ha s
7R wedatel, o2’ "Bl 2F S
53 & woll, Zt7te] QoSE HEAFIA] AEE 3}
© AR 2y A AMuls 73k AAEk,
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‘01 M T2e] oAl dAlshs wAA] wE

A=s HAastE bAoA kR
58 A% Wt Adelxle Al 2
4+ 5% ¥ 2% 290d 71 7189
N4 2 QoS &7FAdel 7Rt =) =
ol 2 XL Blmstslen], Ak Hhiel
71&8) 2oigd g visl, 2o} Qosell XAdst
HAE W el Z|AFe AL ¥AY + UdS
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