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On Intelligent Paging Algorithm Maximizing Paging Processing
Capacity in Wireless Networks
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Abstract

A new intelligent paging algorithm is proposed in this paper to maximize the paging capacity in wireless
link of mobile communication systems. Intelligent paging algorithms have been studied to utilize limited
wireless resource efficiently, in which a location area is divided to several paging areas which are searched
sequentially. Previous intelligent paging methods mainly use location probability distribution of the paging target
terminal to determine paging areas. However, these methods make the paging traffic of each cell non-uniformly
distributed. Therefore, in relatively low paging load conditions, there exist cells congested with paging traffic
in which paging traffic queues are overflowed and paging messages are lost. The proposed method determines
paging areas to make the paging traffic distributed uniformly among cells by considering current paging traffic
distribution in each cell. Performance evaluation shows that the proposed method outperforms the previous
paging schemes much with respect to paging processing capacity.
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communication networks.

N2 solq At £
14 A7l <A sielq AR} A
Aol 7 Aol AHE AL wefzt) 74 A
solg HAA F7h GAR Hel WA Aol

page message

Hold 49e PAse A9 AFE n; otk
A

#A ol JdolNe solqo] 4EY HEL
w ol ol m,
B EBPRE

Dy slelq A% A0 j wA solq 4
oA Hol% th whake] EASHE Ao o] 4
o2 solq WAAZ0] BEE AWIARE o
) %evm 22 Azela D, & slelq As
o j WAl Hog Aol Holge] At
73 o o geloz solq WAASe] AEH
1o 42 #old SRR 2l Aol o
S oflst 2ol TR,

:
<

E-5

rr ﬁ, oX

>

; Hp (1)
D .= max (p P T Pm, +n)Td;s
2)

A7IN d = HolAol ARt 7ol Y ol
o] Fde 27) AAE 7R Al Azt zH

143" 7+ 7Ktk e 4 o
W) o)y AlE w4 AR o)y 4F A
7R AYEe E oA AL ten )



4

M 2 ox M

A7) we #H o)A

915} o] o] v

—_—

B2
N

of of
12 18
P

o oy oy

b nb

N

AN

oo 2

—

stars)a)sls] =22 A 10 A A4 3 20069 129
ok} Al7E Wlell 9 419 sub-optimal 3NE -3}

B4 Z12A0 A 3L Tk
g0 2ANN AL AT, 9
1 3

P
%y
Ju
ox
i)
z o
ol
v
[ U AR TR A1)

=3
flo
o
4
=
>
—
iy
H
_>|:
fr =
fi
=
e
o,
of,
18
=
i
0_\1 o,

i

dlo

X

N

N,

o

-4

ol

ol
o,

i

o Borr -

by

.?-
7359 59 Ffolar skA} state nol|AS]
Hlg-g C, olgkal 319 ole thg3} o] T3

T 3tk

]

k k
Cn: min[k;lp 1»+ W(]._ ;lll ,')ﬁl] (7)
+C, . k=1,2....n

Z o k B w2 C,_ g} Foj¥ 4%
X C, & T38h= kits 73t o] ghol A WA

l'f_
W A Holq Wee Hasers dold 99
R BRIECRIERER-E L)

M. Hetst= Holy €ieE

AR 2 =Rddde AlLE dReA e Hold
T AREH AJ2E Hol A &3 Hol
. o= Ao Hol F7F d =N 7= |
3 Al&do] iz A 7t
ot} UrkA <l omo)A]
Jo]7d A7k Al&F ol
17 WA 5 Hste]
7] M2Fst7174A1 9] A
Z ok =9 7}

o

—_

Db
o

M=o
=)

kY2

2

)

2
=}
o
By

O

>,
oX, folr
N
o
o

B
re

2
3
IS}
o
©
o
3
o
&



oJFE ; olETAAA HolR A SFS HAhtshks Aed HolH 1M A 295

Wt QIAE 2 BAE 57 22 Aoltk. 53 Siep-1) 91X 9} 1 2 AT F71HoE A
| & o]l 9ol 54 ms o)Ak M ms o) <] o)y Folx u)7] %9 ol WAAEY 5
I QelAS Aol AL gk A% A F o) Alolrlel Lz
A Gl Held AA g AETE A28 Step-2) 710 Alol7le 97 49 W AES 3
Dol slo) g Azl gl Aol A1y ATl o) ¥ph b e AvE EAUR Fen:
A F28 A5 A7 Holok Bk AR 1E Step-3) 2] 634 7% o]83)e] 2 o] g
o A5 Aol FAL Holg AP §F FW A9 2t S0y Jele) 2718 YA
A Q7P EEE SEAT B RN ol Step-4) 2} Aol ol 4P A4S £AYE
slolq A2l $% VoI 712 A5F sold 7] FRET w0l AAAE Aeant
WES Aoina 50 Ae) $3L Arstse A
2 slo)4 7Pge A V. 45 Algaold
7NE Aol THES F2 913 HE RIS o
F3o] o4 IS WAV AN H§ $I} o4 7MEY H5S 1] o] duS
SR W) A%E ol A ogE 9K 2A BF LG o) AWES AANA}
AR o= solg Ao A% Aol By WA ABdHelAS SR 9 FLe 1007}
o A 7 HET BESI) Bk mebd AAAA o 452 olold Itk ABdol¥Y Wy
solq Eolg R} e Aeolw 54 Aoldel  siA 911 99 ) B QgHoR ZAdnn
014 E9g Rat e ek ol A B APEw, 1Y 2t A1 e Aol 91 3 A
o] Joioz TS Al v dolY A Azkn St BeEe 94X 48 2xE A
dlo] Z71h) slu, Rolrks 53 A9 sold 4 W5 RIS ARIga AR % 71F Ao
7k dAle 4ol wAT S Ak Wk 2AF Al 97 850) 1 w1 o] 48 FHOR A
ozt ve dold By Rak 4PN 54 4 v Eeldss 9N B8 g5l o g J1E
oA sold WA £l dobu o)y Azl Ae AN o ) AE FIN #F LB W
$30 9 £IT 5 Yok AN AE RES St o] /F A AP A2 944 S| Yojud
she ot e AN BB AT ARE BN 40Py T % 94S Aolth 71 AolA Al B
4 Fold ol ¥at Al slold A9 oW AlH  EF  wmel FAY e
Zol3 A2Ho) FAHE Hold RS HAass | —agalitD o]q, A% oo B4 A
e SN ST ol Rl AN TS S ol gw Vas wa 1/atoz 58 4 s
7 ERFHAN B 50 He] o] ol
Ak 0, B 1ag R AEANE $U3
Ak WAHE ABY dloly g2 gy AT T TR A RSS2 2T HE o] |
70 AR AN HE RE) A sed o)y g ° HER FF nomalization 2 ST X T
0 S g, 2 A9 soly FoA A 24 oI AT QTS HH 88 ARTE S
she dloly 3t RIS wejslel doly g 2 WEA BAkS 2ol sn
A9 5 94 B0 we ARH F Ao] o A4 A= Acly HAAE AR AT FE
2 slol #abh Ao AR Fol bl gek o] I T 71 120002 Bt ol gl
23 4T WAL AnroR RE AN oy = 166mse] X WS T 7RSI &
B3 B/ AUA0 T FEFEE THET o] 9l XA AEHe HolA HAAY AHge 3olth
3 slo)g Az) ol Hold ¢ g Aojrk A MEHIH AL 15000 SX22 SR HE 600
oF Ag]=e] 28 A= ole)sl 2} ZE 5ot doJHe FHA LUtk HolA AHA
o =3e Foky RIS shuvky R, &



= 0.14 S7HAA 7HAA Al g

shte) sold ARl E=Roz <lsiA olw A
So4 solq WAASe] A4E Ak 2l
& ol 7] Fsl7le] wepd et of
@ #o]d Gl Ho|go] Asjaie] 1 the
ol delolq Hol4e AL & W 1

Abololl 10ms & A)7F X|¢do] ol 714
). o] Fe 429 d, Folth. EF whze] Zj

solgo] ol o] wEre 4 o)

She Aol

o|Ae| Lttty 7HREYTE B0l Tt BT
Aol A A2 Ho] A HAIR7F Ao =2shd
FelA t7] A Fo|d wARE Hol2A Hu

olol metA solg TR £4o] B o]
A97h @S] W o)) Hol A £5go]
o3 A9 $3el Ak

o'
o > Ml

12

b1
By
ol
o)

&
£,
>,
>
bt
up
(it
10,
=)
o,
yn)
z
>,
w
o
N,

1o
X,
ofl

>,
ro
=
s
o,
ol
>

[rl
u
X
=
s
o,

oft oz my (I
> > oo
b 2 o 2> N orr

it
M o
el

fm
=
=
B

Ry
N
2 Mr
ot b
U

re
e
Sl
=2
X
Y

-l

OE’; oL
1>
o

o 1>
o,

o o,
ol

ox _(;, )

[eZaN
ul
=
18
s
S
R
=2
)
ok
fu)
2

ol T

o)

fr o oo 2
=
oo
N
=y
ﬁ

>
N
=2
>
53

A g2 Ass & H%ﬂ X“’th 0}741 #

- wERA QA Fo]A el ZAAIAl HH ol ol wh
HA < % AR A% e 39 77 # o)A
A §F= 7HA He Aol

a9 4°ﬂHi go) Aol uhE o
Mg Ht Aol F A7) vl

so17 4 30 AV

A A
Aol
Holg 7 271 7

S-23)3)sts] =82 A 10 A4 35 20063 129

e
ofd & 71 Wl

B

o 2 O mu

N
o~

ol 2
[o (i 1

o o
=
=
ox
r&“

A7) w debd ASIE WAe 2%
SRIERRES BELRED

oél%’ﬂ HlsiA =A i ARe

5

=
o
N
r
g
o

4y oo
%0 ©
v

’I]schemeT W scheme 2 [scheme 3

arrival rate

oS = D w B~ o1 o~

0.01 01 1
weight factor

a8 2. Xlsd mold 7[HEe Hold ANzl ¥ (4
X &5 2% HH0| 5)
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Paging  Schemes  (Location  Probability
Distribution Average = 5).
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