Failure Recovery of VLR Forwarding Pointer for PCS Networks

112

112

xptelai @ms29. hi nety.crmeotn g @mai |

VLR VLR

call setup VLR

VLR

VLR

(home location register or HLR)
(visitor locationregister or VLR)

HLR ( 1) MSC(mobileswitch center)

(public

switched telephone network or PSTN)
MSC VLR VLR

dy u.

(registration)

tracking)

VLR

VLR

VLR VLR

HLR

VLR

(origination switch)

HLR

address)

forwarding)

VLR

[3,4,7,9,10]

(18]
(location

VLR

VLR

HLR
HLR

VLR

HLR
(routable

(pointer



VLR HLR
5 VLR(VLR?2)
VLR2
HLR
VLR(VLR 1)
VLR1
A
VLR2 VLR3
VLR2 VLR3

B
)
<
: B v
2
\)/&

location area 2

location area &

2,
2
HLR  VLR1( 3 VLR1
HLR
VLR 1 A
VLR 2
(pointer chain)A-B- HLR
VLR 3 VLR 3
HLR
HLR
A B
(active) (obsolete) VLR

——— wiepine

— — + Culeeing

——— e MESAE

VLR, VLR,
@
VLR, @
VLR,
GSM
VLR
[1,6]
VLR
Forwarding Strategy or BFS) [2,5]
VLR
VLR
call setup call setup
VLR
VLR
VLR VLR
VLR
VLR



Biaz

4
K VLR 1
VLR 2 VLR 3 VLR 4
A B C
K
HLR HLR
A-B-C K VLR 4
VLR 2
VLR
1 B VLR3
>

- Neighbors

VLR1

HL R VLR3
L VLR 5
VLR 6

5
nb(VLR) VLR
(VLR { VLR, VLR; VLRs
VLR } VLR1 HLR
VLR1 A
VLR 2 VLR 1
FNV(find next VLR) VLR2
(i.e, VLRil nb(VLR 2)\ VLR 1)

VLR 2 VLR3 VLR

i FNV VLR i K
VLR1 o 5
VLR 3 VLR 3
VLR1” 7 VLR1
VLR 3 VLR 4
HLR K
VLR 6
K VLR 6
VLR1 FNV VLR 3
VLRG6 * 7 VLR1-VLR
3-VLR4-VLR6 VLR1-VLR6

< Neighbors

VLR1

HLR VLR3
t VLR5
VLR6

v

[10]

(First-Reply Method or FRM)
(Optimal Path Method or OPM)

VLR 1 FNV
VLR 3
VLR1-VLR
3-VLR 4-VLR 6
call setup



counter
0 VLR
counter counter
1
VLR FNV
counter VLR 1
counter (eg., VLR 6 )
VLR 1 VLR6
VLR
3.2
31
(7 MS
Next
VLR Previous
VLR
MS | Previous | Next
7.
8 10 VLR
K VLR 1
VLR 2 VLR 3 VLR 4
A B C
8 Next Previous
VLR
VLR Previous

A
VLR Next "=

) VLR 2
(9

VLR VLR 2

VLR( VLRL VLR3 VLR5

VLR 2

VLR6)

VLR 2 falls
3 \s
VLR

2

9.VLR2
VLR 2
VLR3 VLR2 ( 10) VLR3
K
Previous VLR 2 VLR 3
VLR 2 VLR 2
K Next VLR 2 VLR
5 VLRG6 VLR1 VLR1
VLR 2 VLR1
K Next VLR 2
VLR 1 VLR 2
VLR 2 K  Previous VLR
2 i.e,
Next Previous “



HLR
PSTN

[ms] Previous [ nec |
3 , 2

[ms] Previous [ nec |
« — | s

— ==

10. VLR 2

VLR 12. VLR2

3.2 13 K
VLR 2
(i.e, Previous null)
Next Previous K VLR 2
null« - VLR Next nul (- 14)
VLR VLR
10 VLR 2 VLR
VLR 3 VLR 2 K BFS
(i.e, Next
K A-C ( 15
A C VLR
( 11) VLR1 VLR2
VLR 1 VLR 2 K Previous
obsolete(  12) Previous
Next obsolete

3 Bypass Forwarding Strategy
| HLR H\‘
s

13.VLR2




14. VLR 2

15. VLR B

HLR
( 16)

LA (location

16 HLR

VLR

4.1

e K
800 1000
° 5.5
mesh( 25 LA)
LA
0.25
e .
(exponential distribution)
UA .
e A\,
UN o
0 cdl-tomobilityratio 8 A /A
A, VLR
VLR
A,
A, 0.0005 15
VLR
( active pointer )
active pointer VLR
4.2
VLR
VLR
call setup

VLR



call setup

VLR VLR
VLR
cal setup
VLR
17- 20 K 800/1000 6
=0.25/1/4 VLR
0
0
0
number K=800 , S=5*¢
40
35 j—
30 |—
.\ —t—0 025
20 f— -
0 4
15
o
5
12 3 4 5 6 7 ?engthufpumtevcha
17. (K=800 S 25)
Average K=800 , S=5*5
length
of 4 408
pointer \
3
) \; 28
1 1. |afs
0 ' !
0.258 1 6 406
18. (K=800 S 25)

numt

50
45—

40—

35

30

25

Kk=1000 , S=5*5
§ 8 0. 25
—— 1
0 4

20
15

10

5

P AN 4 4 B
12 3 4 5 6 7 8

9
length of

19.

(K=1000 S 25)

Average

K=1000

leng

@€3.66

of

pointe€

-

O, P NN W > D

20.

call setup

N

(K=1000 S 25)

VLR VLR

VLR

HLR

VLR

VLR

[1] IF. Akyildiz and SM. Ho, “On Location

Management for Personal Communications



Networks’, |IEEE Communications
Magazine, Vol. 34, No. 9, pp.138-145, Sep.
1996.

[2] S. Biaz and N.H. Vadya, “ Tolerating Visitor
Location Register Failures in Mobile
Environments’, Technica Report 97 015,
Dep. of Computer Science, Texas A&M,
Dec. 1997.

[3] R. Jain and Y.B. Lin, “An Auxiliary User
Location Strategy Employing Forwarding
Pointers to Reduce Network Impact of
PCS’, Wireless Networks, Vol. 1, No. 2, pp.

197-210, 1995.

[4 YH. La, CC. Tseng and Y.B. Lin,
“Performance Study of K-Step Pointer
Forwarding Strategies in Distributed HLR
Environment”, Dep. of Computer Science

National

Master Thesis,

and Information Engineering,
Chiao-Tung University,
June 1998.

[5] YungChang Wong and Jun-Da Liao, "A
New Scheme for Locating User around
Mobility-Database Failures”, To appear in
Journal of Internet Technology (Specia
Issue on Wireless Internet; Applications and
Systems), Jan. 2002

[6] Y.B. Lin, “Determining the User Location for
Personal Services
Networks’, |IEEE Transactions on Vehicular
Technology, Vol. 43, No. 3, pp. 466-73,
Aug. 1994.

[7] Y.B. Lin and W.N. Tsa, “Location Tracking
with Distributed HLRs and Pointer

Communications

Forwarding”, |EEE Transaction on
Vehicular Technology, Vol. 47, No. 1, pp.
58-64, 1998.

[8] M. Mouly and M.B. Pautet, The GSM

System for Mobile Communications.

Palaiseau, France, 1992.

[9] K.L. Sue and C.C. Tseng, “ One-Step Pointer
Forwarding Strategy for Location Tracking
in Distributed HLR Environment”, |IEEE

Selected
Communications, Vol. 15, No. 8, pp.
1455-1466, 1997.

[10] Y.C. Wong, “Gabage Collection of
Forwarding Pointers in Distributed HLR
Environment”, in Proc. of IEEE ICC 2000,
Vol. 2, pp. 680-684, June 2000.

Journal on Areas in



