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Implementation of the mobility for Location Searching in Broadband Intelligence
Wireless ATM Networks
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ABSTRACT

This paper proposes the method of mobility implementation for location searching in the intelligence
wireless ATM networks that expand and apply standard broadband signaling capabilities, and analyze the
performance based on the numerical algorithm. The existing B-ISDN UNI protocol stack demands the location
search mechanism to determine the location of mobile terminal in the wireless ATM networks because it use
single protocol through the fixed PTP interface or PTM interface that don‘t support terminal mobility.

The proposed method make possible the dynamic mobility at a part of wireless access by minimizing the
signaling load without a falling-off in system performance by using the intelligence network technology
according to the expansion of ATM and B-ISDN signaling integration based on the fixed networks.

We implemented the performance analysis by MFC modeling based on numerical algorithm, and realized
the efficiency of expenses by carrying out the comparative signaling performance evaluation to measure the
relative gains of location search service in the intelligence wireless ATM system.

The obtained results have the flexibility to operate in the public B-ISDN network environment without a
change of existing B-ISDN/ATM NNI signaling reference to support the wireless ATM access system, and
can easily expand to correspond to terminal mobility and various multimedia services in the next broadband
PCS.

Keyword
W-ATM, Location Searching, Intelligence Network, VB 5.

~EHF AU »EMEE MANEIo HAPERSMNS oS
HUR 2003, 4. 1



FFHIAREAG=FA] ATH A3Z

LA =

MEE UAY Jled v"gE § 74 4%
9 28L& 1A W 7HkE F ATM(Asynchro
-nous Transfer Mode)® F4 dM2 A|~"HE
o] 242 svte g &t ofF wEr]d HEA
A EAE AFse AL 7HeEA st doh
watA A4 ATM(WATM) 7€ 313 ATM
T3 GAF FH FX7F 7MEA guHdx ol
T gy AR A ARz {FAR AHA

545 AT A A& Y B AW
oz mH% £4 ATM/EE ESI] A%
Be ool A ATHI-3.

Ao B-ISDN UNI ZTE2EZ A€e guy)
o)|2AHE ANYEA ¥ A PTP (Point-to-
Point) =+ PTM(Point-to-Multipoint) {1¥ 3o}
A2 EF 99 Z2EZS ALE45] e
A AbgzaLel oj A ujRo| FATe U@ o
719l AP(Access Point)& A&H oz W3ste]
olF ©drle olFAHE AR A HAA
A WAUNEY AES HoE

ANady Z2EF F2E oFAS AL
sl A %5 d(ntelligence Network @ IN) AH]
2 AolE ol&3Tel AFYF AL ITU
CS-1(Capability Set-1)& 71¥to2 I e
7Z+3® BCUSM(Basic Call Unrelated State
Model) CS-2 &332 g olFAL AFsl7] A
o] &S ATHTL oA AL&AS}L T Alojol] H|
d2d 39 Aulx Ao He, 942€E 59 F
gd Aladd, AMulx dste @ E 7Hsdt
A gt
Fug Aa1dd FEE #§F
ATMHAA &84 dazlg
g0 g AiHQ o|5E
& BEA4%3d, =3 HER| Y
g3 FAs
437 A8 A2 F2(QoS)E HAstL, Al

o 4

off X rx M\

S

3

ad¥ FIE Hagstd FA AL FEel
Ao W gz FHA o)FAHE THIZA
gt

462

%,l-

. x|

olr
|>

F oM

21 MIESA #&

A5 A A2 3§ 22 22 F4 ATM
A AN2dEd A%t 29 13 2ol d
FE CPN &7 o 74 Mulx F9& AF
a1, Ztzte] B4 ATM 99L& AINS(ATM/IN
Switch)¢t 4% WAP(Wireless Access Point)
o2 FA4¥H

AINSE EF ATM 2$0XE X3z, °%

& AFs7 8 8FHe FHEA AsT
Mulx, 7123 Fo Hloly Ao, 24AFH
AF 71558 AFste 44 % g4t =3
24 dA2x B3 14 =] ATM 7wt & A}
ool A% A% 7T & AT

ISSP(Intelligent Service Switching point)<
AEZHQA ATM BolAe ojHlEe AINSeA
FYHE ATY Aulz Ao Alolg PS4
B3] A TEHE FHF ATM =HXE F
aia=g

Level 1

Level 2

Level 3

(> PN Peer Group
A TM/IN Switch(wireless access)
A TM Switch{fixed access)

@D  15SP(nteligence Service Switching Point)

I8 1. AISX PNNIS| X5 £4 dAMagt x
Fig. 1 Intelligence wireless access Network architecture
of the PNNI hierarchy.



w BUY AF 54 ATM FdA 941 g48 9% ol54 78

A%% PNNI(Private Network to Network
Interface)= 298 EA0E 294XEIF] F=8
OFE Aol EEERA HHE BAAIII A
3 T2EZY PTP = PTM 942 &L &3l
7] A ZREZS TFAGRI] of FIoA
7} =oRle] 9 gao] o]F AT AgA T2t
d dolHE HAsr] s 5] MdAE voly
Ho| A& 2+% MES(Mobile Enhanced Switch)®
1= St l=

22 XS ~d

ZZEE 299 7|53 FRE §&AFAA
a9 29 o] o]FAS X3y #s& Agd
A% CS-2 7154 2ddy dag 7vtez 3
g o] mdefr] MCCF(Mobile Call Control
Function)9 CCF(Call Control Function)=
AMTS AINS Alolel] Z9 MdA4, FUEH, &
A 20 e FEE oFA Y9 Iz
71% 7 #H@ol Ut SSF(Service Switching
Function)& Avj2 Ao EAE U757
ABRBAE FF3z, SCF(Service Control
Function)¢} 4% #-8317] 98 CCFY =3
gt

(S} ——H{E)—(=F)
WEF) . {MCCF (CCF 4
@
i [ ] 1 ]
b MOCFF’ ror ——HEC) ) o
Q2931+
Q293 PNN PN k]
SALIND SALIUNY SALIND
A | ATH A A
HACHY wc/mf oy [H PHY H Py
I ™ f A )
Extended V85
inferface

38 2 7|88 x4 Z2EF AH
Fig. 2. Functional architecture and protocol stacks.

SCF+ SDF(Service Data Function)oll 2] 3]
AQHER, AT Mz o]FA HolHE A

A3t7] 98 vlelgHelA2E FAT. £ A
ofYd =ZIZEZ 2do] HASe T Z
AMT(ATM Mobile Terminal)o] waly =RE
ANzdgat Aoy wAR 7} UNIIA 598 Al
43y dFdg §aiA &urdd.

M

S =
WL e 2ot 2 HsE

or

B4 43 9zE g8 FA9 g HF
zstgch. R WA MPNNIGSM) A3 e 5
I} fX BA HAIT AMEA T2 AS
FukstE GSMolu 1S-41% $9% Wyoz 4
Pgtte FE 3P oA A 94X
9} dgsle Aex ZEade AMEr] 98
o ZFH4 AMTY & 498 238 "Ha7 ¢l
e FYd A B&d F 4 AMT A
ole] & HA F A Z3 dAY NI
2 ddgdE 9uzt dd. 9d 1¥x odg
A, & g9 HE&EE F e AMT Alolg
3E 934 & A4 23L& FA AMTY ¥
MESZ #$8 Hojof @k & ¥ MPNNI+
¥ 99X SE7ve] QA AlEA T2
Bds 71d 45 BE5718 EESAY wE
AL AAEA g3, AMT7F 914 998 9
A% dwiolch, AMTY #Ae ¢ g Hx
& AN 2edes A4S nEsdg. oy
B o' 3 A4 8¥olgtx A HAE
AMeta, ALERlY Z2HdE FAs7] A
£ MESZ g9¥ Hojo} 3},

KX
=

=
=

L.
=

31 =83 A3

A2 FA H&e] ANE A3 ¢E 37
ANISO} F4d d@7lo o8 AdsHe FEZ,
pE FA F == Fo o AINSO ZHA
22 AFggr. gelH AFFE Wt o] IN
/WATM  Al=del 93] g4 #jge FHA
AMTY & 2924 o5t v &3 Hgoz
ISSPol AZ& &3t vl&o Az AL
ok = LA 92V)e A AMTO & 29
A Bd Agd FAssHe A A Az T

463



NG LN =R A7A A3E

o ©d $A AMTZE 2A g2r)e & &
AA e R&AGA G4 b)ge Qo).

g AMT7ZE 24l 93719 & 2999
U T8 I2F W 9A8E AINSH R
Od H82 golth mxgtew @A AMTZ}
T 29X9 257 de 8 2§49 gx3)
d ZE yDaolth A AMTS 2 AMTV}
U 29X R&Igd v &L ThA] ot}

A g@2ri7t 13 d¥sd AL gssie
H &2 24 g927F Z2 AMTS] & 291
% FUE §8 2FY BEH=u] R o
2t u4+B8Y yDg+ Bolty.

oleld & HolEL X Io 9 L9Hd
A2 MPNNI+¢ MPNNI(GSM) ®# US4
A F4 vg&s Adwsm ok o] uge
AMTZ} & 29X R-&£3099 004, g
Zell AXFGE 24x0th. AA v gL FHA
AMTS dA HxE 7 A, SETUPH
RELEASE 237} 8a3le =59 43 oAz
st AlAra o

B 1R EM B
Table 1. Location searching costs.

Relative location COSt(Ahf;“;D AMT Cost(FT to AMT call)
IN/WATM
as=L+1 0 0
as~L # v+ B
(as<Lland(acn=L+1) | 0 0
(a<Lland(aem<L+1) | v D (v Da) + 8
MPNNI Cost MPNNI + Cost MPNNI(GSM)
am =L+ 1 0 0
Nam = L + 1)

am <L+ ] Axserupr* Amrerease | Aoserur) +

) AnRELEASEX Qon<L+1)

s @Y old g F¥L A% Hg
Actserup) + Acvrereasgy A ZAggks 3}
, B8, Plaw), Plawm), Plam}s €3 9oz

7§‘?l":’r‘&, P g4 vge g ANAng g

A4 ste] F3it,

Koo

N
— -

(o]

464

s IN/'WATM
Cooores= P(ac_:.]=L}(au +(1-g)(u+8)) )
PHP) (Plag=gP(am=MvDus+(1~8N
* MPNNI+

Coars= 3 Plasm=24u(1~ Pla=L+1) _(2)
* MPNNI(GSM)

Covs = L, 2 Plth= 1Pla =1} )

x2Aa(1—Plap,=L+1)) ...

g BX¥ Plamle
ste) z1ch,

Plaw = L+1} = %3 AMT7} AINS & 9

AellA A E} a

e ALY o8 T

Pla,,=id=(1—a)bti*!
be XiPlapm = i}=1& HE3l7] 918 2 A3

AH8 L, HE Plaa)d Plaw)e Thg AR

o oa T3] W)

Hap=id=Plag=d=n;
n = @4 j9) PNNI 2&oA 293

Folt},

32 4% &4

2 dFE INWATM Azaddy 7z9 A%
FA A2 gl A&z gEr)e 9% 3
I 3 MdAY dAE mesld ZLFH HE
AEY X F4E 947 oA Td wHe
o2 AFsigd.

39 20X detuly AE(L=3M=5 p=05,
q€l01, 1]), £=05) A&sod ANaudy g=a
Fatet vlwdte A AMT7} ohE 3t g9 3



WY AUY A T4 ATM 2oiA A E48 A o584 74

€2 & 39 PlawlA 23E SE8H(F, &
7t AMTO 98] 58 &8) oA s &
A "] ol E Lopr )

H B4 b & Fole ggog oo
Csearch _signaling_link_load ~ Csaardx_sigrmling_link_loadJN/WATM -

Csearch_signaling_link_oad MPNNI+

MPNNI(GSM)3} MPNNI+ A]x=lzke] A%
ol FAlgta, vl A F A F @A
g A N2 ee nd olfete ¥L AF
g F 239A & Tdse B2 2F ¢
A E AA T dAy HXE A2 A8
A AMTO & &9Xd Eose 842 02
2 39 & 29x L& ¥¥e= F& 1F
Held 3 AR F A AXg sAFsE)
A AN AMTO & 2R Foste v &
2 1913, &9 BN, v=7=1)1 B A}

oJRL F Y A2dE AT X g9
#E dAR(F, INNWATM A 2" 938 A%
o 71N $1x] a33 MPNNI+ Al2="Hg $j8
3/47 8F)e Y Hol& siAh

a9 2014 IN/WATM Al 2"o] Plap,te] &
gl s Azdd g3 Rt Ersds
ARE AUk olRE T HAo] AbH4 A
24 glo] AMT & 992o2 AH 239y H7
g7 & FES /IR FA AMTE 33
oz gdsid

Goearcn sigrairg i Joad V8-P{ayr} for dfferert vale of q

A}

Q1 62 03 04 05 06 07 Q8 09 1

g1
o122 |3 ;
210
38
56' s el T ~
5] - = ~ 03
S+
-

a8 2 M2 CHE qollM  Csearen_Signaling_link_loadoll
ot 8t Plahm)

Fig. 2  Csearn Signaling_link_load  vs.
different values of g

Plahm} for

IN/WATM A€ol 45L& g9 & gdlA
&, 571 AMTe & Al&d 80 & o)
FAEHAG olRAL g7t S U 1y @iz
AyHe & A AAFHA v Lo Fax
HE F7F vlgo] glojzivte AHdA vRE
Atk

a9 3eAM 7z mene A E(M=5 p=05,
g=05, £=05)} (L=3 p=05, q=05, £=05)%
Hestdvh 1 AF Mg 9w A dd, L+
ANM =29 F(MI7F F7hste B¢ Aladdy
d3 F3tx F/1gtdeE Ag ¢t olHE 2
g 29 ol (L)AZo] F7tste A% FAbs
A e

(@ for differert veluss of L ]
Flan

01 02 Q3 04 Q5 Q6 Q7 08 Q0 1

0

=

g OF

__33D

c dn

4 e -4
1 i |t
% o —~Lg
5 d
(%-GD oo b o s "

-

(8 for et vehes o M |
Plam
o @ B M 6 6 U B ® 1

0

g @

2

e >

| 10 ]

g ———— - MHI0
% 0 ,__r;;,??f‘ - MH15
N e zra —- M0
o

e
SRl i

8

338 3. Csearcn_signaling_link_load ol th 8t Plahm)
@ MZ ct2 LolA
b) M2 CIE MollM
Fig. 3 Csearn Signaling_link_load vs. Plahm} ;
(@) for different values of L.
(b) for of different values of M.

465



FIAGARFAG S =EA ATH AM3E

(a) for differert vahues of L

Flam
0’ 08 0% 0 0B 1

100
3 0§
8 gp——] - -3
: = -6
£ ~ 19
] iid il L=12

(O for dfferart vdues o V
Aa
% Q8 01:9) Q9 0103 1
N 10
S ..
g 0 SRR R -
§ 5 ~ M
I — ] ~ M
£ s ] ~ Mg
g
i Bt
D
38 4. Cseawn_signaling_link_Joadoll t &t Plapm}
(a) M2 CtE LofM
(b) M2 ctE MollA

Fig. 4 Csearen_signaling_link_load vs. Pfamm} -
(a) for different values of L;
(b) for of different values of M

AR g4 FR JAEE dxe Al1dd
Ha H3 479 HAE dHolA A g4
Fq5t7] Y&, A2dy A F3h "ol v]&
AL A AL HL FR3T o|AL A
A v 83 wjndte] AT FAHAA FAHE
o] @ Faditte AMAAdA A& Wk

a9 404 4 mEvEe A E(M=5 g=05,
p=05, v=01, £=05)%} (L=3 q=05, p=05, v
=01, A=05))& A&s4Y. 2 274 39 3a)
9o (L)FY F7t 3718 9 Alady g3 7
7t F4 8 A AN ZE Y 2 AF
W L+1oA =29 M7} $7ME o A2
3 A& 2art FFEHACT

IN/WATM3 MPNNI A" A%

ztole

466

= M) 9 2 #9 AE, 9 53 7
T4 AS IN/WATMOﬂ vnd 4, 88 =

e AL Fdsof g olA afeA e
ARZ & olFA FAHNA AA "ol #A
HE @ INVWATM Al2"e o Ao Foe
A7E 4& F AN, o) o)FA AN
Algzl vgol o ¥ W & JF9EgEs ¢
gddo)] FE232E MPNNI+ oA ZA2d
FEZ 2R 39 F(F, & 99% F¢ 39
Z7F 9843 AMTY EA AL &3 A
g9 37 F7EATY A olRE 34
A X g4 FHANAM A7E Felvt He
27e 937 9% T Z2AMAN 9 2
Aladdy §3E gt

v.#d B

72 CPN 8739 T4 dA2gos ATM
Zol AFe Fdd "E MH2E &3,
Ax gL 3 o)FAHE TE ”J"ﬂc'ﬂ o3ty
ATstATh o)A & 5’—73 el 7I9tE & ATM
% B-ISDN Aladd& §% - Q"c}ﬁ}q Asd
71e& AHE3tAT

s e 83y dudFd IAA
MFC 2493 o3 Fd=, AT F4 ATM
Azelol A X " AMu]2e] Ao o=
EL ZAs7] 98 e o Aladdy AF
Ve sl HA HEGoR ojFAol :rL
g F Ad&S FHEIAY. #8F ¢ueFE
A gAg Yy A 5 HA, A, ‘?——_}"3
£2 Pgrow 2L 13 ol FEEXE
¢l Fo}l%(Poisson) & EXE o83 Ao
2 AHe-Eeh

4 An, 9x 24 HAFE vEe IN/
WATM Al2"dA 371 AMTel o8 #H4€
FEo] & goA AN2dd HIZ Fart 5745

J]dirﬂ.oﬁm

At oA 3 HACl AA AA FH glo]
AMT & 9922 AH 98 H7] d&ed, =

7t AMTel o Z9 &&o] 2 ol A
=A Jebrdth waEtA AQrd el Aula F



3 FUG s FA ATM FolM 94X 24 A% )54 78

A(QoS)& RAFAsn Al1ddy RIE HAH3}
o Axdge F5& AJAIA Fn Hi ¥
gog AH2E AFY F e RE g
FE AT AL FA dH2FE JNem
T Fog Alzddy AladdM VCY EfY
ZY2o WE 5o Aoy d4F HE A%
g Ad Hgol distd A7, & 2%
AVge s s AMT 2 o33 =2 bg&s
ANEdAE T8 dHoz BNz o

it

28

(1] B¥A, 3 & 93, “Self-Load Balancing |7}
UgEE 7oz 3 ATM 2943 Al29 45f
A7 sIEE4I8EE], 210-213, 20013 114.

2] B&4, 3 & =34, “80Gb/s ATMAHA
MCMe] B584," tjgraA}aels] 2001d 64.
3] A¢4, wHa), “Performance Analysis of
IN-based Location Management in WATM,”

ICOCM 02, pp. 160-164, November 2002.

[4] ATM Forum, "UNI Specification Version 4.0,
July 199.

[5] R Jain and Y.B. Lin, “An auxiliary user
location strategy employing forwarding pointers
to reduce network impacts of PCS,” ACM
WINET 1 (2), pp- 197-210, 199.

[6] B-C. Cheng and JM. Holtzman, “Wireless
intelligent ATM network and protocol design
for future personal communication systems,”
IEEE JSAC 15 (7), pp. 1289-1307, 1997.

[7] Interface  Recommendations for  Intelligent
Network CS-2, ITU-T Rec, Q.1221-Q.1229, 1997.

[8] ATM Forum, Private Network-Network Interface
Specification, PNNI 1.0, March 1996.

[9] M. Veeraraghavan and G. Dommety, “Mobile
location management in ATM networks,” IEEE
JSAC 15 (8), pp. 1437-1454, 1997.

PN

X2M(Woon-Seog Jeong)
198413 29 AUt AARFEst
EQ(FED
1999'd 29 A3t okl A
A F A AD
2003 29 A o A
AP BBALF N F A
1987~1996 LG-I=94ZAAYATR)
1996~8 A AL TSIR A}

SRR 74}
% DAl Bk dolg] B4 Y Z2€F BISDN %%
Al, ATM Networks.

gtk (Kkwang-Chae Park)
19759 29 AR A5kt

@D

1080 29 ZATSE ek A
AgEHFRAAD

19949 89 Feoista o A
AFATLHZYPD

1980~ Aty A REUEE AAARE

AlFEHE we

1996~1997 3FAALg8t3] sppdd=| - 284

1996~1998 wi3FAALEels] =8%) AA493 A49]

o

1997~2002 HEHA=}F3}3] o]a}

2000~2002 FAIN &L 253 2)3] A14,150) 23

2001 ~@A) soFA HEAIES] o)A}

2002~2003 AFAFEUZ} w43le)s] Qs 35 3

2

2003~8A AZAHAE 2433 9793 A5 S

2

%A Eok dlole] $A 2 X2 &F, BISDN tjx|d
T87), ATM Networks,

467



