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Abstract

According to the rapidly evolving technologies of wireless networks and
improved performance of computer hardware, future computer systems are
going to be ubiquitous environments that make it possible to easily access
desired information anytime and anywhere irrespective of physical location of
users. Especially, the number of subscribers in personal mobile communication
1s rapidly increasing recently. After all, the location management of MS
(Mobile Station) plays an important role in mobile communication systems.

There have been considerable research activities in reducing a cost of
location management. Among them, a scheme which reduces the updating
cost of location without increasing a paging cost, has mainly researched. A
signaling costs a great deal when to update information of HLR(Home
Location Register) rather than VLR(Visitor Location Register).

The proposed location management scheme using hierarchical structure
focuses on signaling traffic to update location by reducing the number of
update in location information of HLR. This paper proposes an analytic model
which can measure average updating cost and a method to determine size of
SLA(Super Location Area) which minimizes the updating cost using this
model. Accordingly, this scheme using location management scheme using
hierarchical structure can reduce a waste of network resource caused by
frequent location updates in the GSM(Global System for Mobile
Communication). However, the update rate of HLR is reduced and the update
rate of VLR is increased by geometric progression as the SLA size becomes
larger. Finally, this paper proposes the method to find the size of hierarchy in
which minimizes the total updating cost in cellular network, considering the

update rate and cost of HLR and VLR.

_iv_



The performance evaluation shows that the more the number of cell, the
larger size of hierarchy. In other words, as the number of cell becomes
larger. load concentrated on HLR should be appropriately distributed to VLR

to maintain the minimum update cost in whole network.
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CELL

Figure 1. Cellular Architecture in PCS network

<Figure 1> 74 ol FAY(Kruijt 5 1993)9] Fx& vebda Ak A
A AMuj2a AL A(celDEZE o]FoA Y, o8 Jhe] AMEL LA(Location
Area) = TLFAlolxity A2 Awity sty EAsk= 7] A= (BS @ Base Station)
o 9o& WL, BSEL FAHoRE 7|A= HEEZH(BSC : Base Station
Controller)o] A4 %o} gtt. zelx oz 7§¢ BSCE =utd 293 Al (MSC
. Mobile Switching Centers)oll dZ% o] Attt MSCx A& %<l

=45 9A 5%, & 4% 59 7% @ AL g A8 (PSTN :
[e] ’

by
=i

3 7%,

ok
El

=
3



Public Switched telephone network)¥} #Z< 4 7]71%3  SS7(Signaling
System no.7)(Lin 5 1995; Meier-Hellstern 5 1992)3 #Z& Ao 25 UES
el AAH
Astdy 22 4 UESZAdA = Sdd7]o A7 1A H o] v 1R E
Ao 9| we7) Z
AbgAFEC]l FA Y A4l AU ol A FE I ARle]l FAle] hsstofof
StEE MSe| A& &7] SsAe vEA
7F HQ sttt} ol FAWAAE & $1x5 57| (HLR : Home Location Register)
oF WFEA 9z S=7] (VLR : Visitor Location Register)o] ¢]3F 2 #deo] A
FTEE A B E TR
MSCx 574 VLRI d#o] Slof dil dd e s, 2] BSCeS @
g @t sthe] MSC/VLR ®el= shue] LAZE SA4E &= 3 o2 79
LA EA4E & &= Atk A4 dEYA oA HLRE 224 syt EA&HA

2. *IxIS57]e| HolEHH0|~ F=

1) HLR¢] dHo]EHlo] =98] +%

HLR2 RE 719#ke] vbag dolg & F538ta Wo] 4 84dd ARE A
T3t™ VLRO Ass AAgte= dEwol A4gtt. HLRS <Table 1>~
<Table 3>3} zre] A7HA FFe] dlo]g 27wz P o] ek (=5 HAAHEA
AT 1999)
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Table 1. Fixed database schema of HLR

o)y &5 4y | el | &4 | g
International Mobile Station Identity IMSI 9 Fixed Key
Mobile Directory Number MDN 12 Fixed Key
Electronic Serial Number ESN 4 Fixed Key

<Table 2>+ 7}F4A7F Awv) 2

W ogtom 7 gl AAHH of
e ¢85 BHom 1 go] W

7+

Table 2. Static database schema of HLR

A vE Aaz s)Rgeld el 5
Fal F AAe] el oshe] %
:"\_

tloly & A Z o]
Mobile Station Information ol @7 A3 FHA HH 1
Authorization Period olF ©7] d 2 7|3 2
Denied Authorization Period olF “dr] A% &3 7| 2
Geographic Authorization ol F ©r]e] XA HF AF 1
Original Indicator s A FREE 59 TF 1
. . 7 Aol Al Al A3t Hol e
Original Triggers 4
il EYA AA
Termination Restriction Code | #3 A% A &5 & 39 57 1
. . 73 Aol Al Al 443t Hol e
Termination Triggers ) 2
25 EA A A
Priority Access and Channel TS A g AQd Dol gt .
Assignment Indicator 23t of Fof a9 wE
Preferred Language Indicator | 7FRA7F A& 3tE o] Aol W& 1




<table 3> 7} Al Mul 7F]) Al Z7]Fko]l Sl AHEHIE
Au s e ghell ejste] T gre] AAEH = HlelH ol
o

T A T oledere

Ru)

oo gk AA4E g2 gAY 42 glo] FAIE T oghe]l §E 2 4 dTh
Table 3. Dynamic database schema of HLR

oy && A 2o

Location Area ID 4 P R B 2

Mobile Station Status | ©]& ©&7] & AR 1

Restriction Digits U371 sl 85 Hao A 32 A4 12

Routing Digits E4 3 5H AR 12
olF d&7|7t YXstE XS HEEtE

Serving MSC 3 g, > 4 i }

Add MSC¢ PCSSN(Point-Code and optional 5

ress

SubSystem Number) % X
1% WHI} A tE e FFHE

Serving VLR Address / \ @l 5
VLR® PCSSN A H
% W SN FE Re FFa

Serving MSC digits 12

& s MSC¥ digit FEfe] 4 HH

1% WHI} A e FFE

Serving VLR digits ° N7 4 K 12
VLR9| digit el T4 HH

| % DIt ANt 2E FPa

Serving MSC 1D i F 3
MSC9 ID
o F wHs|} At eGP

Serving VLR 1D : ° 3
VLR ID
% Wyl FeY BAL A Ao

No Answer Time - ° e ° 2
34212
1% W] AX T2 A Aol Aol

Control Channel Data O ° = 4
gk dx

Received Signal A T Al ols TE7I7L FAIS .

Quality ME el e

System Access Data | °]& ©&7]7} 91x]5 A 2dx} 5




2) VLR dlo]glHo] 2~ X%
<Table 4> VLR dlo]g o]~
sl7] §13 ARE

27)ukolH, o} 7)o =

Table 4. Database schema of VLR

HLR¥} AR E %

o] Z3s|o] YTh(FFAAEANATE 1999)

o]y & A Zol | 7] €
International Mobile
AR af s 9 | Ke
Subscriber Identity RO Y
T empoTary Mobi.le Jberap oAl AW s 12 | Key
Subscriber Identity
Electronic Serial
! ol @7 A WM& 4 | Key
Number
Mobile Directory RS 19
Number
Mobile Station o) Trury] AbE A H )
Status
Location Area 1D 7FA A $1 ] A E A} 2
Serving MSC olF @77l YA E e XS EIIE .
Address MSC¢ PCSSN AH
HLR Address ol% wir]o] & HLR PCSSN HK 5
o) Bk ANetE Ee FPehe
Serving MSC digits 12
& 3 MSC9 digit FEfe] F+4& AR
ol @&7]e] & HLR digit 3 E <
HLR digits . ° 12
T4 AR
1% wuslst A4S B FFae
Serving MSC ID ° nEne 3
MSC¢ ID
HLR ID o]s w7]e] & HLR ID 4
ol% vy Few B4 S
No Answer Time _] ° I ¥ed ° o 2
SRS
Received Signal A &= Al ol EE7I7F FAlS .
Quality Az el e
System Access Data | ©]& ©&7]7} 91x]s A 2=} 5
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3) e ¥AF 7IH(Jain 5 1995; Lin 5 1998)
22 95 5= v VLR HLRY XS S5=3ta, 533 A9
S HolY wl: o)A VLREZ WAAE dA43dte] 34 VLRE 71g]l7]= &9

4) 13t 71" (Weng ‘5 2000)

RE AS OFIATL, 2 AF a5 N AR AR 7]EZo] uhy

>

Brt AAES 4VN-IANAE 39 & ok 28§ e 2ukd Agat A
28 aF EolZ uww Aol £AAL Axge mnd AgAst £F5Y
ek AHgAE R7] e B Y 1FW oW ¥nh adnE gE oy

Bop sty Z& Aol

5 2w s 7IH(Gu & 1999; Chu & 1997; Colombo ‘s 1994)

g A S ZIHelA LA FA Aol JFH = A B HEE =
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7hok $1x] Aol dojum® Hdesk 94 S 9 5 Ade AHol U=
b LASol AAX whE ¥ B2 o MSC7F 283t oWy 495 #d

7] fAAE FhH MERD 5 Ee] a7l A

6) Tt AlE 71H(Yeung 5 1995; Akyildiz 5 1996)

= AF  71¥W(multi-layered scheme)e  1&3Hgrouping)?t 33+
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7) 73 AlS 71W(Chung & 2001)

A LA A5 Layer-1°]2} staL, o]¢ A3 wge] 7Md ASe 44 LA
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8 & A 7=
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Das & 1999), Z1&]a1 A|ZF 7]dF Z41(Das 5 1999; Ho & 1995b; Lin & 1998;
Rose 1996; Xie % 1993; Yeung 5 1995)¢] A|7}A] HFH L 7i2ld] AlgEH = <
AL Sl wet olFol wd Rt A 7wk A2 MS7F whA gk 912 A
AZHE o]5d A7t oWl dAZ DE HEAS u MEE 7ol AFHT

154 71wk 3ale MS7F MAe A AAE 7248 & W 9% AAE @
Tk AIZE 719E BAlE MS9| ol 54 EoE & =gl #AGle]l A A

olF 7Nk A A I AZE Z]EE $1x] A 7HES E2EEE A2
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MSel ol WL FAsel A4 52 olF MS/ WFE WA g o)
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Figure 5. The LA having d rings
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Figure 6. The SLA having d, rings

Table 5. The notations
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Figure 7. (A) A vertex LA in SLA. (B) A side LA in SLA
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Figure 8. An SLA Architecture
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Figure 10. The HLR update area
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Figure 11. The center SLA and a neighbor SLA
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Figure 12. The total update cost according to dwelling time
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Figure 13. The total update cost with dwelling time 4
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