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Traffic performance in a microcellular system is much more affected by cell dwell time and channel holding
time in each cell. Cell dwell time of a call is characterized by its mobility pattern, i.e., stochastic changes of
moving speed and direction. Cell dwell time provides important information for other analyses on traffic
performance such as channel holding time, handover rate, and the average number of handovers per call. In the
next generation mobile communication system, the cell size is expected to be much smaller than that of current
one to accommodate the increase of user demand and to achieve high bandwidth utilization. As the cell size gets
small, traffic performance is much more affected by variable mobility of users, especially by that of pedestrians.
In previous work, analytical models are based on simple probability models. They provide sufficient accuracy in
a simple second-generation cellular system. However, the role of them is becoming invalid in a picocellular
environment where there are rapid change of network traffic conditions and highly random mobility of
pedestrians. Unlike in previous work, we propose an improved probability model evolved from so-called
Random walk model in order to mathematically formulate variable mobility of pedestrians and analyze the
traffic performance. With our model, we can figure out variable characteristics of pedestrian mobility with
stochastic correlation. The above-mentioned traffic performance measures are analyzed using our model.
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=8 Al&" oM o] sFolgta M B AL B A ol T
£ 35 4 ol AHIE BE S ek kel g A
28 Yo w9 B AEo] EXSTY, o] 5S Tt oF
oA 5AA B o]s el B2 AE A A=
2 9E)S BEHOE ARa AL b 528 BA0)
o 2 84S fate, oiA ASTF2F A HTE gk
HE9] G 082k g A3k 4l Ajolo] Lolupe 2] 2 3
A AEAE rlgtt 2 A= H = T AW A=
2 (intra-cell handover)8}, &2 +H E82H (cluster:
AT, AZAHOE A 9] dd <" 1> 49749 A=
TAE Ze2HY dF E@% Zk §H59_
handover) 5-°] AT} TY % E31Z4 A2
Qlste] o o] AFEFS ARl A O]JQ*OW %= 2]
g A, ARE AYEY A2 AFON) H2 Ars}
Ho] e Aol A A 7+ 1= QW (inter-sector handover) 5
3wk WRlo] ZelaE 7 AEoHE ENAOT B

A A= et sdaitt 1 o) AR AR A
ZRHoIE Fel2B7) e 2] Folelt) g2}
A E92H A= WA E A Tt dEe W g 4
2 A7 (re-routing) 2] B2 A o] EA3h

2 oM e Fel2Hd A Fshe AIRREES 2 2F 1t
= oW 34 3 FEE Xof &) dE YX 5= o
(location area) = 3h}o] S AH Md oz 7458 4= 9lom,

ol that A (Yeun & Wong, 1998)% S| 2~E W) A FA 7
Ao &84 4

(inter-cluster

l

)

2;%

6.1 S 2H W AFATEX

2 AdA e, & =olA Actste Baat ol RES
719ro 2 Fe 2ol oY BTt Al Faote At gE
TIE T Uh:‘r ZH 28 W AFAIZE (CCDT: cell cluster
dwell time)S 8] & o2 ¥ &3s}7| §J8ty, Z A= 39
of 3 AwARA (X, v) (% X, Yel{-,—1,0,+1,
“DNEAYsla 7 AES o J}Jﬁlg ol-&atd (;, ) &
Ao %7181, F S &E g T Lin)= BT
Him<A (i, )2 52 Bt A4 Se2EE &
ol AHE 7IELR 5 2FTH Bold SEolaL, Ld(y)
A (G Holl U BT A ] S EHE 4, 2R
Hlojd SEolty. gi(n) % Li(n)Sl Aol HAA A ol A
ST 7HII7H0I7FE 42 e = Aol oh #EAIA
o AT Bolehe AL SEAE7HE, Aol AT A
2 &L 7H09S 47 9w gtk

oo} 2& o2 ol gate], 2 Fe2Eo] ja) Thge) A
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A #A (17) 2 (19T AAZRA (195 4L + dd
(n=1)- A (UNAA H(n)ol L -+¥3} o] RHE 2L o
3 Lol A EY. Hi(n)2 BHATL 5 25Tl E 9
Y 2HE Hojd gEolth dAlY SrdEe 1022
(Hyn)¥ B T SE4E7FIAY 00] B Aol wf
EERURFE o F o) AL FHA T I For
Zste Aoz FHET e SEAEH 7 E Yehg A
T, o] Wk o wef o= o] A7 HolateTtol
W2t g 7y 7y 7F AT SR E ARER B )9 &

4 Foz RxAstE Ao ¥HAY 4 9 AT, 7€ W

R 1 (HY () o A 1)) FAE BA= A (5 5)

AN A (41, )E o1FE AolH, g ZFlo] At AJF A

A E 1, e 19 BaAls [ A 9] o] E HY)

—1 ZHY] FY2HE Blold gEo| Fajzith

‘f‘“ﬂ*oiﬂrﬂﬂ ASESAYE 5 At 7Y, o

tAo] Fej2E vhe] AQl A= AAZRA (19)l o
Fro] AlLteh
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H\
nﬂm r\‘

Hi(n)= sy{nHi 1 ;(n=1+rH ;1 (n—1)
+ VZH%—LJ'(”_ D+ 71H‘$,f*1 (n—1}
+ 31(]{7’0[4;]'(71_ 1)+ VlL%-j(n— 1)

+ 72L§7‘(7’L_1) + rlL%j(n—l)}

Hi(n) = sp{nHyy (n—1)+ryH2 ;11 (n—1)
+rH | (n—1)+rH, (n—1)}
+310{71L”(n D+ 7, Li(n—1)
+rLin—1)+rLin—1)} (17)

Hy(m) = sy{rH i1 j(n—D+rH; ;1 (n—1)
+rH (=D +nH ;  (n—1))
+s1{rLt (n—1)+r Li(n—1)
+rLi(n—1)+rLin—1)}

Hi(n) = sy{rHiy j(n=1)+rH (n—1)
+rH | (n—1)+rH:, (n—1)}
+s1{nLL (n—1D+rL%(n—1)
+rLin—1)+rLin—1)}

Li(n) = so{roHy 1 ,(n—=1)+ 7 H ;11 (n—1)
+rH (n—D+nrH; (n—1)}
+soo{1fOL,](n D+rLi(n—1)

+ 7 Li(n—1)+ rLin—1)}

L%,—(n)—sm{rlHZ“,,(n D+7H: 1 (n—1)
+rH (n=D+nrH: ;, (n—1)}
+ sop{r L (n—1)+r Li(n—1)

+ 1LY n—1)+ rLin—1)} (18)

Lin)=sylrsHiy) (n=1)+r H ;11 (n—1)
‘*‘TOH?—LJ'(”_D"‘7’1H3‘jf1(”_1)}
+soo{72L,](n D+n»nL (n 1)
+rLi(n—1)+ rLin—1)}

solrHeey (n—=D+rH 1 (n—1)
+ 71H§,1’i(7’171)+ TOH‘i/—](nil)}

Lé‘j( n) =

ri
ofL
o
=

rol

+ 300{7’1[4;/(%_ 1) + VZLZZ-]-(%— 1)

+ 1LY n—1)+ »Li(n—1)}
1, if /=0 and d=3;
if i=z+1 and d=1;
H(0) if j=0 and d=4; (19)
if j=z+1 and d=2
0, otherwise
Li(0)=0; )
2E ol dsl (4,5 Aol " SelzEel X3

AAURE W,
Him)=0, LA =0
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& Aol vs A FF0A dojd o = Fe2H 1t
A= Hehe S5 AR el T EAs) 2o Lt
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e o167} 4719l ATk
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AlZEe] X E F317] HsfiA 49709 A
6} A 2ok FY2HE 1tk o
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