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ABSTRACT

In this paper, we address the design of adaptive handover schemes based on the signal strength measurement

for cellular communications systems. Conventional handover algorithms, which are based only on the downlink

measurement, cannot guarantee the required uplink quality because uplink channel can differ greatly from

downlink channel quality. Therefore, we proposes a new suboptimal adaptive handover algorithm that considers

both the uplink and downlink channel quality in order to achieve the best cell selection gains when there is a

wide difference between the uplink and downlink signal quality. Simulation results show that the proposed

scheme achieves better performance compared to conventional handover schemes.

I. M2 Q1% Alof|4]2] o]%F=(MS: Mobile Station)®] %

i
{o

Al F4 A Aol Beleele] Al
2% Q85 AQsh] skl D=y 7]l

Al sheE g=zre] wlgA A el Au)a E4(QoS:

] ofg] ool oJate] sleF =} WS
gl <= gltfll o8l A% e on] TR EQ) AFEF

g0 As FAdo] = sk 4 Sk aejER

Zol7}

kAol Weln|t]e] AB|AE A|3L3lr] Y=
Quality of Service)& 5 WE A7 4 QlEZ SHe 5o Aulag Algsl] Hoj 1

s . . . R
Ao oknt el wdl, A 33 E2] Ade 1o B =iewt ope) Ak 3= gk A= ene

¥ 2 e ARSAN 2 ARFAQTAEAS] e ITATAE $4 Ao QAR FE Uk
* At 7|2 A REA AT (apt222 @itl.yonseiac kr), ** QIE]e3t Qe ITVHREAF-
= E D KICS2006-11-478, A5l 12006 119 6, HE=mHwds): 20066 1249 79

www.dbpia.co.kr

1273



54185 3=4] "06-12 Vol.31 No.12C

AA A Sl FhxsE Aol F-83ith

A oW oFE AAs= JFEeR
71AX]=HBS: Base Station)ollx] A% vjddg]l Als
o A7E AREE Bl Alse] Al71E ARSS)E
= 7% e HAnte g 2Rs] gy vkek A
i K] = e A FG R S 2 R
o APIE 7R E s dx=ew s aEgt
v} [2]19 +=telA Vijayan®} Holtzman- 3]2~¢|E]
Al2(hysteresis) #H-S- w2dF = owE Aokl
th & ARl A 53 Al Al A1 A7) 3
2HE A o HHAIE A Az oS e
H} 2 o]F, [3]9] =F°llA] Zhang¥} Holtzman->
[219] 719l Ao $1A|X|(absolute threshold)E 3
7t2 aEfsle EdeshA A oM E &
ol= 71L& Alkslsict ey vAE sl s
AR olEdt = JES HA-Y ASs
7] flsiA] Er]e] olF Lol Hul SAde wt
A3 WSS Vg dar gleloksie oz
el e} sy ke AlS Ak dhe
ek

ook i‘i
N
(e}

P
_\i_l,

=40] Jl Wslehs e Teieled

_]
Le]
o 24 gl AH) 45T W) AT ey

£

Mo eon] s|HEe] ApEle. $H =
% (Dynamic Programming) 7|%-> shte] =43}
= ‘H‘ﬂd% Al . e o] HA3 JMHE
& AL Al At I e,
= 3]7‘319] 22 7|HEo] ﬁ;LﬂJ_ = HA
o] A-eA 7ES Ao A5S ATIH
clit A3k S4ol wie] HAel $4 EAES

ofl o2

2

I, st S|l H4, £ Ao A=
on TS WA ek Pae] Aswke el
Sk el d=on) sEe A Wael o
44 A A4S SR 4 oo
2 el oleld HAde sidsk] 9
Abek 8l320] A3 % I wEsie AeA d o
W 7S Al Ab - sk A S 584
o7 Hxslr] & Ak 712 locally optimal
(LO) 71 A - sl = Alse] Akl 283}
grk AKE 7S ARSEHA =W sREF HFankE
Parohs 7129 Wsen] SRS Aon
A5t A B F0N49] 25418 (outage probability)
< 29 7 UdS Aol

o] A o A 2A A= Al
g3t Alse] Azt Al sl Ardgic} 34l =
Aokl A4 A= 7S At 473ellA

1274

|4 BS,Z vel ‘

g
H w
=Y
j={
HW

© A%E wodYe wlerew AlkE sl A
5o Azeln vhAgo R sHeld] AES Wil

I. AlAH 2E
H =FolAdE D meters Bx Q= F AT
BS 7 BS, AlE olfshs wir|E mulgsle]
Y=o 7S wedeh a9 13} o] o]FaE
BS ol AT v km/he] 52 BS,E | 47
Aoz o]gdith k WA S Al hiv)e}
7t JAF BS, fori=12 Al ElE
d,[k], for i=1,2, k=1,---, N2 FE3Z}
koHA S DA whEv|eh 7S Ale]]
A% e okt 7ol ¥ 4 gl

a, ;K] = k= nlogd, [k] +u, , [K], (1)
for l=d,u,

I ash w27} S ast 4% Y28
sk [k log-normal A= dHled]
(shadow fading)S YFepdict A5 2 ne Al2H
A el oJa) AAHh =Xl Ad 3
7oA ellM= Ao =302 Flol AME- ot
Bl gz goljduc) gx #e Al 718 FR=
dld2](Rayleigh) fadingS =W 3 Fo] A
Zb atEle] dFe T s sl
AES- Holde] 27| AlFHauto-correlation)

S vhest o] BRY 5 o

— vt |ml
E[ZM [k]zu [k-‘rmHiUﬁexp 7 ), )
o
VI o AmS slolde] EE B2 1= AF
B F71, 282 4,2 A3t Z1A8(decay factor)E

www.dbpia.co.kr



omglct &3k Bla xS do|de oheat ke
12} autoregressive (AR-1) Al&2 A& 4= gir)

2y [k+1] =z, [k]—&-crz 1—a? Wy [k+1], 3)

o] 7] A4 {w,;, for l=d,u}= = Ho] FEsH #
x5 e 0, EE HA 1 e 7RARE
(Gaussian) #WN§l Wo| o= ofSd 22 7S
7HAlE AR Aotk

A7|M 4= ALY A
g wash % Gz Al 4B AR
(cross-correlation) <& vt} o] vepd £

ik
E[zd,i [k]zu,i [k]]: (7;2:/’7 %)

AZNA pe AT A Aoln] 19mH: E4 3
ol 066914 092 Alole] gre I g
Heoldde] 2] At H=37e] A AR daE
FEEle, A #3e o3 o] AR-1 AE=
AHElg 4 gl

2y [k+1] ="Mz, (K] + 2, [k+1] 6)

+o, \/1*7?*75 w, ; [k+1],

A7 33} 5 AR AT S8 AYEE 7

Ao ot 22 e 7ok

olp’—1)

= , 7

'Yl a2p2 -1 4 ( )
_ pla*—1)

Yo = azpz —1 . (8)

olglgl 7FeA S xSt dold mdl A (3)3%
©= &7 54 @< ol Hsis] At
ek
gde] solde] gk AASA At ol
w4 HEE 4] kel Al ThelE]
A5l A4 - LEf(exponential averaging filter)
= Ag )7 2% HF drse] olws Sche

pil

chew} 7o) FolAle

o

z,; [kl = B, k= 1]+ 1~ Bz, [K]. (10)

L e 2 G B L B El o 2

A=) s A7 Bkt Bk 2 #7150k
sonje] AAL 7 AER] wlelA s, A

A e Ukle o 22 e AeE L
. d "M A=ewE sk
Al Ukl =1, A=enS ] AL dA 7]
?H.L% Sk 73—‘%01] Ulk]=02] & 7Hek

= Uehle B vt 2ol AR

B[lﬁ-l]:B[k]l“{[,[k]:o}+Z?[k]]“{[’,[k]:“, an
o714 I;.,+= A Al(indicator) &5 °Jvgch.

duid o e on Ao ey} S
3t 3lge} A& Z<(signal degradation)e] %t
e Fsles Py dsomy) S
it 3l vheat o] Aojich

P

N
= 2 Tiow=n (12)
Az ARES A 7IAS e w749
A Al Azl AlZ7F ARl 715 ek de
4 452 AT, 39 439 3T
A o, 2 AT gheo] Sl B g 7
7 vkt o] BHE 5 slck
N
Nowi - :ZFT < A, for 1= dou, (13)
iz LBK
oA A8k A, 27 s Pze} Ak 2zl
Al BAlE fls aElE viE ARl Hagke] 7]
& 9 vhehdch
1275

www.dbpia.co.kr



2 A18}3] = 14] °06-12 Vol.31 No.12C

3.2 X—{|0|'E| 8|-||:O|:|.| 7|t,ﬂ

AA Alzdlel] A43 4 gle A8 A=
7o & [5][6]2] =¥l locally optimal(LO) 7|
el Akt et o] 7S A=enE A4
b AAolA 4] sk HFae] Alsnks
o dleor I Foll ET gk g f=a
o] Ad FAS A & icke S sRRIch
aHER 2 el sk Jal AEs
Al Hxshe £ XS] A8A d=om 7N
< Askaict,

deonls gale] gt A=onpy) s
3l ‘H?} tradeoff —‘—dﬁ}g] A ¥QlEE A
g 5 = S

= 7&% 4 4§} ‘—% EE3t & o
x| 52| AlE i;}% FHisbele A4 W

=73
A3 v={0ol]ul2] - UV} S Zer

i
é
ol
L
_O‘
M
2,
il
4
Og(:",
7
N

=

‘W Z?FE%

J= cNH+(N

out—d

+A]V0ut*u)7 (14)

714 & 57} ok tradeoff TEln|Elo]n] A&
% HAst s H3elx] ek Al F4
o HeL dehick k+1 WA AEE] A
dynamic programming'S #-g3pd RS} zhe

I~ oy el o A~
A W4 Ags Ae 9l

b Ty ke, Lk, 35)
0, otherwise

0, 5lk+1]+170, 5lk+1]+c
U[k}{

74 6, [k+1]= Thea} o] Aeolghr)

@z.z UH’H :P[%z,i[kﬂ] <Az|]kv]' (16)
L=k HA A DAlelA fleen S AAs)
7] &ls 283k A M (information)E 27|} $=A1

1;
=

Az 2, k+1] = kot oK GRS
2 o)A Az E=ZiHo|n] 7R$AIQF REE 7
Ak aelEe 4 15) Helxe] =g A

kx| g

-

O, k+1]5 ohee] A% FFa Bile] o 2
A=,
Elz,, k+1]]= gz, [K] (17)
+ 1 —a—B)(k,—rlogd; [k])+ ax, , [k]
Var [z, [k+1]] = 0= (1~ a)(1 ). (18)

R HEdes Aad ALH A=ow] /]

1276

el A4 e A bl A3 R,

L g, k11450, ,k+1], (19
0, otherwise

@, zlk+1]+4@ Slk+1]+c
U[k]—{

o714 Al Alse] 7|1E FE o, k1] okt
o] Alejghet.

T . —A
¢l,,»[k+1l—Q(7xl*’“"*i] l), (20)
a
- / expl—t2/2)t. @)
3.3 HE ASo| UXIEIE 0|BsH AlM| AIAE

o| X—IR

A8k Bl39) 313k Bla 4159 A7)|= 242
S} Rl ZARe) Wleld g %a A1
59 APlE FxEsp) s AT @
HZKfeedback) AlsE AE3HA ol o] 4
Sagke HYHeR B5T A5 AF AL
7} w¢- ARIeL. 2822 oJx[3Hquantization) & ©
g} A Azl EEHoR ek WY
ool

Aulz AT QA AATES Sl A
o]83le] A 83 A3 A7|E =A3) An

s AR o SRS AE BolA Tes) 2
o] st gk

FU(U

=

m

AD, (k] =Q, (2, 5k —2, 5K, 22)

7A@ () ¢o] 2% FNE ARE A o
A3t gag ovlake) ® eweld Hzgh 4,9
HAehzk 4,94 L=24/q e WA A= A
WSS AERL ARl TATE whelA
°W§}El°1 [og, L1 HIEE 7H= A% Alsel

[k] ARE x3tsle] L3l AD, kS A
e Wbl HEdew Asomi thel

=
22 B A

ol-}

<

) P, 5lk+1]+yAd, [k+1]
Ulk] =417 +c<<15d_3[k+1] . (23)

0, otherwise

V. SoWE 2 4 24

www.dbpia.co.kr



= AR Rk
Z17ke] Prow 7S] A4% EjulE s

[e]

T

= Ba AEE aed F - A8A e A=

}E] -ﬁ]% %VH/H 76]%% 713011;}- IE%{?} }E]-é :_731% " : —|—Hv§ereslsH‘0
13 2oh 2% AE e d, =10m Rl PRI 7‘777 Proposedsc;gn::n(lzow) ing DL) | |
A4 B EE B3 HasiEoh w3k Absk (= £ \

]
o} 31 gak 079 As A WA s H
Az, of g3 mF 2 do)y 548 rxIck H
TR F 5] mE Ax L A A A

€

H

<

thest ek
- hysteresisf‘ef olgshe d=ow 7y P
=[13579111315171921 23252729]

- LOE ol-ga 715} Alckl A=ow 7|

=1[0.80.70.60.50.4 0.3 0.25 0.2 0.150.1
0.08 0.06 0.04 0.02 0.01] .

=3
H

I 2+ AdEF #a A=
} o5 8dB, WE7] ol%F 72km/h %
Astds wl kxSt FEbvled] uhE =
o W= oo b 3 Slpel As gk
FE 34 35 SalA Ades wlasick A
ELIRE a‘iﬂlﬂ STEE Al T
Wt} & y=12 AAsIgicl 134

a

5 slo]s] BF

e

I
T

ko
ost

o

<)

AN

o]

=

p

o
ot

N

[t
M

o}

H3Ze] 85Hl(g=0.25)°] FABHE sholE A4
Aspoll ol 4 Azl oAb W] Ao A
1. AlEdeld FevlE.
sajulE #
ZIA=3E A2l (D) 2000 m
K K 105 dBm, 85 dBm
A 712 (d,) 30m
Y= 7F s A AS(p) 0.7
Az 57 (t,) 0.5 sec
VAUNVANS 0 dBm, -20 dBm

T T
===+ Proposed scheme (g=0.10, L=32)

—=%-- Proposed scheme (q=0.25, L=8)
—&— Proposed scheme (No

b4
©

14
o

Average number of signal degradations

o
IS

0.2

Average number of handoffs
T2 2. Ak = ek 8} 7ol idE Fit
= on] 53 sie} FE ALE 7K 1A 3199 tradeof 241

3l

Average number of handoffs

273, ofe Wme] S e T Ao 4 3
o} G Als 7 LA 3190 tradeoff A

T T T T T

| —— Proposed scheme (q=0.10, v=72 km/h)

| _ | —— Proposed scheme (q=0.10, v=36 km/h) | _|
T T

Average number of signal degradations in 100 seconds

Average number of handoffs

38 4. AR AEen] JPelN 055 ol S vl
BT H7 Ao 4 st AT U3 BE B4 A4

tradeoff =41

o] gEES & S gk ZEY 32 wHl(g=0.10)
olite] oxlElE FRE Aol B A
U2 75l A< A
ourk o] Aol 7Rl whEr]|E 5 vlES] A

g Al57t 7k Agsleiof k.
o 3° Akl A=eow 71YE 7]Ee] vE
| zE2| A2 P, Lo s

S sl A5 JIel) L0 g 2 A
A A=on He AYE e g
slaelel s Flynet 58 e 1wlch o3
& A3 R0l AT $4 Alze] skl o
@ wRag A=ons] WAL 3 5 o] W
ole). %, slzElR A e A5k A9E 8
Al Seolbow F43] Wk 49 208
A P PR P
rieje 24sle] ol A9-E 29 4 oleh =

1217

www.dbpia.co.kr



g AI3EE] =] "06-12 Vol.31 No.12C

T T T T
—=&— Proposed scheme (q=0.10, c = 8 dBm)
—— Proposed scheme (q=0.10, c = 7 dBm) | |
—— Proposed scheme (q=0.10, ¢ = 6 dBm)
T T

Average number of signal degradations

|
I
4
Average number of handoffs

Jg 5. Ak A= 7l olF=e] =S so]wd)
X A} ool g i A= 3 Sge} i Alw 7
= b 3129 tradeoff A1

&, ARk 7]e] B B3 AlERre R )

1o
oX
olr
tlo
fz
:
N
L
o
offt
b
3
s
o oN
s
o
2
g
o
(¢)
Q
=g

7 7|7}
F o] %2 dds o]3}ed

oo 37t ZrsP] witelch =gk #HA
9] A5E Hol: tradeoff TEIUIE] &= o]%F 4%

o Wislel] Agle]l vA4" e fAlRE e &

5= w9 ol% &£v= Mmikm/hE IA
we) 52 WA Wk we Ak 7|
o

S
2
>
S
o
k)
%
X
é
°m
o
o

o] #F HAP} Wsy
2 A 9] A58 Mol tradeoff IEFIE = I
e e fX5ks S o 5 ok a7 49} 55
3] 2 5 9J50] tradeoff F2VI|EIS c=0.202 A
At 7% Al 71 229 A5S Helch

F)
‘_rt
O
Z
X
o,
fi
- o
o
oft
ol
i
>,
@l
N
i
u
ol
=,
27

G i
Hash she A Auls e v ISy

oh;].‘

3

g

Aol & e

:‘n’l—'_',

it

do
e

2

4
2
ot

I
o
offt
- o
3
F
o
odt

+

ikl
rok

(o g

IEEE (C802.20-05/68, “QFDD and QTDD:
Technology Overview. 2006,” 2006.

R. Vijayan and J. M. Holtzman, “On channel
estimation in OFDM systems,” [EEE Trans. Veh.
Technol., vol. 42, pp. 351-356, Aug. 1993.

N. Zhang and J. M. Holtzman, “Analysis of handoff
handoff algorithms using both absolute and relative
measurement,” IEEE Trans. Veh. Technol., vol. 45,
pp. 174-179, Feb. 1996.

D. P. Bertsekas, Dynamic Programming and Optimal
Control, Belmout, MA: Athena, 1995.

V. V. Veeravalli and O. E. Kelly, “A locally optimal
handoff algorithm for cellular communications,”
IEEE Trans. Veh. Technol., vol. 46, pp. 603-610,
Aug. 1997.

M. Akar and U. Mitra, “Variation on optimal and
suboptimal ~ handoff
communication systems,” IEEE J. Select. Areas
Commun., vol. 19, no. 6, pp. 1173-1185, June 2001.
M. Gudmundson, “Correlation model for shadow
fading in mobile radio systems,” Electron Letter, vol.
27, no. 23, pp. 2145-2146, Nov. 1991.

H. Kim and Y. Han, “Enhanced correlated shadowing

control  for  wireless

generation in channel simulation,” IEEE Comm.
Letter., vol. 6, no. 7, pp. 279-281, July 2002.

www.dbpia.co.kr



Z A H (Young-bo Cho) A3
20001 2% AA sk 7)AA

ARga Z4
2002 29 AAdEtw AH7]A

Apgsta) A AL

20024 3~8A) AAHEn A7)
2zl Al A
-- L <alEek A 34, 7K Al

714, e oW

8t & ¢ (Seung-youp Han) =314
2002+ 29 A Al
33} skt =9
20041 24 AAdista A1
2AFg-3ta A AL
20043~ A] Ak A7)
2Alg-a3} vk

<¥iliEel> UWB, Akl &4

4t = &F (Keuk-joon Bang) A3

198511 29 AAtEta Al
sz} S} 4]

19951 84 dAthsta Akl
3h Ayt At

19991 29 At ehar A x-g-st
3} upa}

2000 3€L~&A] =g ust qlE

& [ 4 (Dae-sik Hong) ESED)
gl 5Alels] =R Al 214, Al 8% 3=

1279

www.dbpia.co.kr



	상·하향 링크 신호를 고려한 준 최적의 적응적 하드 핸드오버 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델
	Ⅲ. 상·하향 신호를 모두 고려하는 적응적 핸드오버 기법
	Ⅳ. 모의실험 결과 및 분석
	Ⅴ. 결론
	참고문헌


