{37 g 3

iy
=

3

-+

20024 6 H

RPN 2 SN
CACRTREE 2o



TREARHE A S8

' (- E

of = HLEL MHEEMY Gmom SR

FCRS] B B G e ARiES

AL QR FJ
% Ji F
% Ji FY

PN B KB

20024 6]



Location Management Scheme Using
Hierarchical Architecture in PCS

In-Hye Shin
(Supervised by professor Kyong-Leen Park)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF SCIENCE

DEPARTMENT OF COMPUTER SCIENCE AND
STATISTICS
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

June 2002



List of Tables -~ i
List of Figures ———--— ii
Abstract ———----- v
P &2 1
R T 3
1. GSMelA e A &g 3

2. 71 A ABA VIS 6

) 28 93 GG AP oo 7

2) A Tk ABA] —mm 7

3) O] BA T AA] —mm o 7

) AZE 7| A mmm e 8
I I 8

6) TFS M o 9

7 LA BAZ LMBE A oo 9

8) LAE©] M8l QWA 7Y - 9

9) 7P AF AW oo 10



LoAE 79 e] 73 %2 12
2. LAI®| F2 oo 13
3. At 7] AT 14
V. 4587} - 19
L8 19
2. GSMAA 71E AAHLR) B 21
3. SLAZF THe] LAE 2t 4o IAMHLR) B 22
4. SLAZF 1970 ¢ LAS 2t= 459 9IAMHLR) A 2%
= R I | | o 28
v - 38
VI FIFH 39



List of Tables

Tables 1. The registered LA and updated registers in both the GSM and the

proposed scheme for mobile user of Figure 5 ~————----------—- 18

Tables 2. The notations ————————————————————————————————— 20



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

List of Figures

. Cellular Architecture in PCS network ——————-—----"-"--—-—————— 4
. The location management algorithm -----———---—--"---"""-----—- 6
. The proposed SLA architecture ———-----—--—-—————————————————- 13
. The LAI Architecture ~———-—-—-—---"""""""""""""""""—~—————— 14
. An example of moving path of a mobile terminal ~—————---——-—---- 16
. The LAFREVERG q 1IN0 S o e e o s e s — — — ——————————————— 20
. An SLA Architecture with 7 LAs ~————"""""""""""""—— 23
. An LA(LA1-1) in SLA with 7 LAs ——————————————————————— 24
. An SLA Architecture with 19 LAs ————----------——————————— 26
. An LAs(LA1-2, LA1-3) in SLA with 19 LAs —————————————— 27

. The average HLR update rate per user by LA's size with 7‘1:1 -- 30

. The Average HLR update rate per user by LA’s size with 70[:4 -- 31

. The Average HLR update rate per user by LA's size with 70[=8 -- 32



Figure 0. The Average HLR update rate per user by dwell time with =3 ——— 34

Figure 0. The Average HLR update rate per user by dwell time with g=6 ——- 35

Figure 0. The Average HLR update rate per user by dwell time with =9 --—- 36



Abstract

Location management in mobile wireless communication is concerned with
tracking and finding mobile terminal. Therefore, main issue is be to deal with
the moving mobile terminal. There exist several given standards for this
Location Management and Global System for Mobile communication(GSM) is
one of standards widely used. In GSM, the basic operations for Location
Management are Location Update and Paging. Location Update procedure is
started when a mobile terminal moves from one to different Location Area(LA),
the set of cells. And then the mobile terminal informs the network about this
change of LA. And When an incoming call arrives, the mobile terminal is paged
simultaneously through all the base stations that make up the LA in which it is
located. This procedure is called Paging. Location Management Schemes based
on both Location Update and Paging have proposed. Location Management Cost
involves the signalling traffic related to Location Update and Paging. Thus,
efficient Location Management Scheme is to reduce this cost.

This paper proposes new Location Management Scheme which can reduce the
total of Location Management Cost, not increasing the signalling traffic for
Paging but decreasing it for Location Update. Location Update signalling is
occurred more on accessing to Home Location Register(HLR) than Visit
Location Register(VLR). We introduces the concept of Super Location
Area(SLA) clustering LAs used in GSM. In proposed scheme, VLR alone is
updated when an MT moves between LAs within SLA, and both VLR and
HLR is updated only when it crosses different SLA(or when it moves from an
LA within one SLA to an LA within another SLA). As a result, this scheme
can reduce unnecessary Location Update occurred within SLA. That is, the
whole signalling traffic can be diminished more remarkably in the proposed

scheme than in GSM.
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We proposes the location management scheme using hierarchical architecture
that can efficiently reduce the signalling traffic for Location Update in mobile
wireless communication. The proposed scheme may avoid the waste of network
resources resulting from frequent Location Update in given method. In this
paper, we present the analytical model for the performance evaluation and in the
result, the average HLR update rate per mobile users according to the average
dwell time and the size of LA appears to be much smaller overall in the
proposed scheme than in GSM. The smaller the average dwell time and the size
of LA become, the larger decrement of average HLR update rate per mobile
users becomes. Consequently, the proposed scheme is effective to the mobile

users with high mobility and in small divided LA architecture.
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Figure 1. Cellular Architecture in PCS network
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LOCATION_UPDATE :

MSE= MZ2 VLROI ?IXI B4l HAIXE 2HC.
MZ2 VLRE2 Xl A4 Uﬂl\l £ HLROIH 2HHCH
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HLR=2 Ol& VLROIA % 2 HAIXE E2HCH
Ol VLR2 HLROI F A HIAIXIE 2HiCH
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LOCATION_QUERY :
1. 228 MS2 VLR2 HLROIH ®IX 2 27 HAIXIE 2HCH
2. HLR2 aXHOI SE& MS2 VLROIA /X 2 2+ OIAIXISCH
3. VLIRE2 ==& MS2 4 AXE Z&otd HLRUAH AX E2E 2HiCh
4. HLR2 = &8 MS2 VLROIA |IXI EE2E 2HL}.

Figure 2. The location management algorithm
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Figure 5. An example of moving path of a mobile terminal
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Table 1. The registered LA and updated registers in both the GSM

and the proposed scheme for mobile user of Figure 5

o] % =g GSM A ok 7)
CES LA AN dAzE | A" EA2E
1 A—B LA6-7 sy e
2 B—C LA6-7 sy e
3 C—D LA6-1 VLR, HLR VLR
4 D—E LA6-1 sy e
5 E—F LA6-2 VLR, HLR VLR
6 F—G LA6-2 ey e
7 G—H LA1-4 VLR, HLR VLR, HLR
8 H—I LA1-4 sy e
9 -] LA1-7 VLR, HLR VLR
10 J-K LAI-3 VLR, HLR VLR
11 K—L LA1-3 S e
12 | L-M LA2-5 VLR, HLR VLR, HLR
13 | M—N LA2-5 =y S ey
14 N—O LA2-5 sy e
15 0—P LA2-4 VLR, HLR VLR
16 P—Q LA2-4 =y e
17 | Q=R LA7-2 VLR, HLR VLR, HLR
18 R—S LA3-6 VLR, HLR VLR, HLR
19 S—T LA3-6 =y S ey
20 T—U LA3-6 sy e
21 | U-V LA3-5 VLR, HLR VLR
22 | VoW LA3-5 =y S ey
23 | W—X LA3-5 sy e
24 | X—Y LA4-2 VLR, HLR VLR, HLR
25 Y—7Z LA4-1 VLR, HLR VLR
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