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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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New MS participates in the current group.
N MS(new): {maxSi(new), minkl(new)}

m=1, max(me,)=0

Y| New Group with n MSs.
MS(i): {maxSIK(i), minZI(i)}, (1=i=n)
Calculate T..,(i,m) for each
MS i, where 1=i=n,
m=12,.

v

Sort [Ty...(i.m)] in ascending
order & Map to Ty (Ty)
where 1<k<Ngs.

v

Schedule BSs to MSs:
BS; corresponding to 7
where 1=k=Nps.

m=m+1,
Max(Mye,)=max(Myey)+1

Tican(new, m)
< Ty psmi1?

Schedule BSs to MS(new):
BS; corresponding to 7
where Ngg - max(m,,,)+1<k=<Npgs.

End A

2] 3. 44 BSY] QoS 7|¥t 1E A AAEE =5

Ty =t +H{ T (o) for KBS }=1t

scan

atalt+1;c/ (6)
5, A8 BS+= 471 MSG)7F m¥iA 2od 73t
A BS S AFEE ~AE). o] e AlE

o
53, A% BS+= 1w G7F Nps7le] $H BSE

o

Zzte] Wk 2L RShs ATt LE AR o
otk o]A43 Fr BSE wAUE sl A
& 2% Goll %% MsEo] A2l Qos &7EA
S WESPHAE, EAld o] TR BS AEES

71 whE2A ~WEE 3] 21gF Zle|th

Z7ld 255 JAT wie MSEel 1F 29
9& Az &5, A2 MS, MS(rew)?t 1%
o] Frt= izl SEs]T k. ¥ BS7} MS(new)®
S 2w FelE 8 2vlld 8 HARE
A ALttt SEZPIAIA a2} MS(new) 7} AA
208 ARb= A7 AhMSZHEE FARIsE=
= A& 7HEIRE AH BS= 7F W Zrews AP
2o 2AFE F BSypsa <MESE 2 CdHAZK)
Thissg @8] HAE Baglc 7]’ gx Znews Al
<Thsse 2 ZASE WA= 7 E me] #E
A0 )N_BS$ A1 BSE MS(new)ellA| 712
2AE " FH BSE T Wl £ AU
AR Mpe)E . BSN_BSEMS(new) 71138 21 e)eh=

EF A2 MStE ZHAFEEA 3egk MSTH
7]&e] 2A1F ¥ TH BSE = 71 Usd] 27

Sl=E 2AlFE & AAIxEmae) F % BSN_BS®7|
& Hr} wiEA 2R B s 1F
N34 A%l BSN_BSA4R 5= = AZE34

192

HEFE MStdle & Alds
7|2 MSEel w8t 2AES 74
e MSE MS(new)ellAl A% ¥ F2 BS
7kl e BS7E W 84 wIAIRE BS=
5 SS+1E MSEel a2 she 7] whtelok
a9 4= A BS7F AR 2AIEE] BPHS o]
sto] 15 GO MSElAl F =) _ﬂ]—g’&]—
2t ollAlelek. 3 49 A BSE & 10719
FH BSE AlFs(Nes=10), 2E MSES 27
SI g4t shfe] 1 BSE 208 & glu= A4
=9leh MSE 79] QoS 2] Aol A7l 1
k] Aolell o] AA=E= AR 7Pk
AH BSE ZF MSEQ] Toa(im) (1<i<3)S Ak
g F, Teawim)o] A A2 18] 39 ~A5E
qwe]Ee o]gsle] FH BSES 7t MSelA =
AEsiA @k 2 A3zl MS(1)E FH BS
{1,6,10}2, MS(2)= ¥ BS {2,582, MS(3)=
FH BS {34,79}5 AR 25 €ck

IE Gol MSEe| 1§ S Aldshe =F
o] AZL MS, MS(new)7} 18| F7t= FoIs}
A =9, A% BSE MS(mew)25E 18 HIE
8= 29d 84 WARE AlgE AR (A 4
2 tpar)ollA MS(ew)® Tican(new,m) (m=12,..)7%
A 257 2aldel oJ8h Ty gsmas B3}
max(Mmne) & Tk, Lof wel $8 BSES 270
SleZ ~AERT) 23 4e0l4E MS(new)ell hik
max(Muew)=3°1 2%, A" BS+ MS(new)Oﬂﬂ] 713

fr ofo

ol

Lo

- =

= <INE] = ]

A ~70E 3R BSE 3N 314 =}
Ngs =10, n (# of initial MSs in group G) =3 SI (Scanning Interval), k: candidate channel sequence number
Ts(1) = Ts2) = TsA3) = Tslnew) = T,

Tu(1) > Tu(2) > Tul3) > Tlnew) [ 1t nterteaving Interval)
T 1) =Toan(2)=Tocan(3.1)
o e
Group G oz —— Toea(1,2) = Toean(1,3) =2
85
=1 1 6 10
MS(1) @ 2 § ( ) 1
£z i T2 T3
g a
E 2 5 8
MS(2) @ g% (B N
2% (3.2 Tocal 3.3) ] Tocan(3.4)=2]
52 3 4 7 9
MS(3) @ 595 D=
ig =
S8t T LT LT v T

MSM@ DO —

Scan schedule request message 7 hew) T v 5 Tl - \—‘r o
(group participation) (n( ) <(n; 2) \,,,,,(n;n.ﬂ g Mm;‘u,)
Tio 9 <1y > 17

J% 4. QoS 7MWk 1F 2l 2AER

2 Aol AljB QoS 7[bke] g 2l 2
99 Ao Wkl S8 A skt meld
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o] Axs wWolFrh ¥ 12 QoS L&7-FAd ul
2 MS9| 2l A sk s, A
Aol AREEl FeprlEES YeRd Zlolt)

a8 5a= U9 MS a (=maxTg/minTy) 7}t
wslel o, g We] SIEet i MSrt 2 4
U= Ade] M ngst 2ol weEh AA AeE=
Ty 2 Tye vebd Zlelch 18 Sbis o]X¥ MS
o] g7} W3kt ul, Ngg7} 109 AF3tellx] MS7F &t
o2 ~ds FasHs 739, el BSE WS
71744 =R 2ol A QAR epdic) o
o2 e Fske MS»)Q At 2 A4
AZRE Ta@E 319, Ta(s 2 9F o83
b #e] & 4 9lck

Nps

1
:Z?SL = N— Z sr'an (7)

ad 59 Ade 99 MS7F #A] o] & Fal
Au]228] QoS 8TFES WEAIT|HA @ —fc'
29dSs FEE e, duiHow it}
QoS {75FL] AH|AE o]gdh= MS2| U4
el BSE WA |7bA] Hel 31 2l A AAzE
o] a7¥Ich= ZS Ao HojFEr)

a8 62 MS()F MSQ2)E FAE 152 QoS
7IHke] 2w 2 2AIERC gk AlEdeld E
FZAelch MS(1)3 MSQ2)= &Y% = BSE
sl o]g3t, olu] 1gel A% ?‘{ el BS+, A]
‘ﬂc] BSE Fiow wdsl BEX Naplle] o]%-

SE (FX BSH % shidl dii ZHrstgich
MS(I)J/} MSQQ)E TA% ZEelx A GH7} =
= MS+ Z7] MS()3 MS(2)9] HXMI L =
HelA AAECE WIMAX A|2Ele] s A7)
SmsZ A, AH BSw W =AY 73
o|4] DL-/UL-MAPS HETI|AE &2 A}
gtk MS= AH BSel 23] F7|How HiE=
MOB_NBR-ADV AR & E3l, o]-% BS9| A'd
ol dWigt AHRE  AlFEREth maxTe(1)=32,

rlo

F 1. Al AR Fetile

Parameter Value
T, 20 frames
a. (=maxTs/minTy) 025 ~ 1
(fixed) minTy 80 frames
Nis 10

Number of frames

nSl=2 nSI=3

0.25 0.5 0.75 1
Alpha ; (=maxS! / minll), min// =80 frames

(a)

600

100

Expected scanning latency (frames)

0.25 05 0.75 1
Alpha ; (=maxS! / minll), min// =80 frames

(b)

2 5. ac grell W TSI THeF MSe] ol 299 2|edA)7

=

max. coverage = 500m

Dscax = 480m
-*" [ Dreaoy = 460m |

. < .
, .

02l 6. A&l EZRXA

minTy(1)=96, maxTs(2)=48, minT;(2)=72 (frames)
2 AA=Ee) A7) 1 Bsrb F2kske Aldel
A, ke 1,1=20  (frames)EQF  HF-=
DL-/UL-MAPS] Al Alxspd] =l =k
DL-/UL-MAPS $413}siebd, o]%- Bsshe] 7e)
7} Dreapy 2T} 77l 3ol ARile] 1k A
& o] BSE el BSE AA3H =ck.

a3 74+ a3 6] AY el 7S]
& 209 713 AlkE Qos 1Mk 1F 27
2AED 7R s ol 7RIS A s
Nps®| Wislel] wje} n|wsgict. 7122 1§ 294
oA MS(DTF MS2)® QoSE EskA]
LT Tyot To) A8Ee 8RS 7Psednk 2
& 79 conv(A)= MS(1), MS(2)®] Tt Tt 7+
7+ 40, 60 (frames)Z TAE 73-$0]3 conv(B)+
20, 60 (frames)® AE 7d-$olck wbad, Agkd
QoS 714ke] F 2lHdellAE Ty(=20frames)e} 2t
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w

m conv(A) MS(1) conv(A) MS(2)
m conv(B) MS(1) conv(B) MS(2)

prop. MS(1) m prop. MS(2) ‘
4 5 6 7 8
Nes

@

= N
= o N o

4
o

Number of assigned channels

o

©08 [ —e—convA)
>0.7 | —x—convB)
L —=—prop

(b)

a8 7. 71E 28 29T QoS 1E A9 A vlw

Zte]l minfo| & maxSIel WSS s,
Tsi(1)=20, Tu(1)=60, Ts/(2)=40, T1(2)=60 (frames)
7F AgEgct 28 7a:= MS()IF MSQ)7F At
7l BSE WA |74A] 205 5= 51 BS<
NeE  RelFEeh 7|8 aF  2ldedde
conv(A), conv(B) R5ellA MS(1)ZF MS(2)7} =~
= F5 BSO] JHe7E Ao wlSsiARE, Aok
QoS 7IMke] 17 29ldelM= QoS Lol
AE e R =2 MS(1)e] MSQ)HL} AL 52 A
9 sk s B 5 ok ¥ 7be A
29 AAARS v AnE ReiFEclh
conv(A)] 7% 7P B A 2o AAATS
Holm, conv(B)9] 7= 7P 71 H 29ld A
AAZME Balrk Ak QoS 7] IF A
(prop)< conv(A)2} conv(B)] F7tel| sidsl= 2~
A A A7Ee ek o] Alue] 24 MS
o] v SIvktl ~Wske A igrt BETE
Yt 279 A Azre] Fadhe Ae 5 9l
t} H|Z, conv(A)7} AlokE Wi R} o wikE €l
BSe| AAE HASARL, olddt AAE fdhs
conv(A)  MS(1)= AHIe] QoS  87EA
maxSI(1)< WEA7]A] 53517 wlEell, QoS7} <3}
2 5 gk el foslel gk conv(B)e] MS
2 B QoS S7EZE wEsk Xk, Algt
ol wlsf o] 21 2ol x|dAlzte] eI
webs] 28 79 A= AksR= QoS 7IHk] 1

!

it

i,

194

—o—conv(A)
0.4 - _—conv(B)
—a—prop

Average scanning latency (sec)

IS
2

6 7 8
Nes

T 8. WY BEEEA|NAMY] 2 XAt W

o
a8 8L 13 62 UEST EEZEXel Tt
S| 2 100709] MSE wiAke
[

= 100708] MSES 1~4m/s®] EH o0& o]%aln,
AlEEolAde v Adeiel 100324, F 20
Palodct. Ex= 100719 MSE°] 2% S
Tl AL ofH, AFlA 2odS FEe
MSEL I15S At Qe s, 52
25 YA Sl dEeE Y-S st
71% &} E 100709 MSE 713, 50702 MS
52 ol Ade] MS()3 5L’ QoS {7FAS
71AH, Y A] 50709] MSE2 o] A3 MS(2)
U3 QoS 87FAE 7KKtk conv(A)e}t
conv(B)?] MSE ¥4 ol Az Fd3 Tyo
Trs AS3ioick a3 89 Ald ZHyl= a3 79
Aol falgt FAS Balth o]k 9loje] Al
A= QoSell 7vker F 2ol ~AIEE 7
o], 718 F 27ld 7Hel wlal, Z MSEQ
QoS S&7EAS FHug wedshiAx wE el

BS 444 BAE 4 9SS vkl

VL.

[~

=

£ =dMe 7199 25 2old e B
WA7]7] $l5ked, ZF o] QoS STARNE 7
22 3= QoS 7|HkY] a8 A ~AEY 7S
AgkslAet B3], £ =wole 2F oldS &
AFs] flsll, A 71A=e] A9 whde] QoS
SFEA w2 A sold P FHa AR
TAYe wkedsle], olF whiEe] aF svlde
8 & o), 472 QoSE WFAFNA W= s
= g 2old 7 ARl ks A
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=1/ WIMAX Y E$] =04 QoS 7|4 & A7 ~AFY 74

Zi7e] shiEelAl HAdgh ] Ade] 3w
YT slgdrk 1 A¥) Bl & QoS 7o A
Hj~g ol gshe whed 1A ¢Fd whdwrl A
= o] AdS dehtow, Al Zzte] a5
g wh2A el AT 2B 5 YE=s 2~
AEE= A& 2tk 2w e sdske =
5L Zzte] ke ke LRSS 2719
270 S5 WAIAE Bl g el Al F 9l
7] wjEel, 7122 WIMAX XZold w23 At
o] 2 Fxfe] Al wAEhe wAA] g
o] emjsleg HAasks sbsAl ek A ikt

(1]

AL 5 A 7 Adfelxe Alskd =~
o A85 T 2% e 71, 71
!

2 QoS &7EA 7ukat whe] %
20 Eake nlwsiglon] AlekE wio)

2] 2o whHEel HE), Hr} QoSell A}
= wkE ePl 7R AAE mAks ¢ 9)S

vk

|

>
Ao
rok
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