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In general, cell transmission delay is more sensitive for real time video service rather than cell losses in a wireless

ATM network. Existing handoff schemes, which are emphasizing the prevention of cell losses, have limitations in cell

transmission delay to satisfy QoS.

In this paper, we propose a scheme to minimize transmission delay generated during the handoff and to maintain the
sequence of cells. Transmission delay can be reduced by transmitting ATM cells with low CLP(i.e., CLP=0) prior to oth-

ers and by discarding cells with high CLP(i..,

CLP=1). The simulation results show that the proposed scheme is suitable

for delay sensitive real time VBR service as well as fast handoff by giving high CLP to less meaningful MPEG frames.
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74
AEH,
Mo
857

A&dole] Mu|AE F=
o, 283z FAH LAN 52 5
Hejnjtjo] Avj2e] U
IMT-2000, ¥4 ATM EAN%
T2 SAH3 QU] . 4 BEANLL ATM 7)&
o we} &4, dlolEH¥ olzl JAAHEE shte] @

A EE ADY £ A FUGFTILEAG] 75

114
ér)i.SLrSL'

=R

o2

Ha glon, At ¥ dM2me]l BXg 2
Aglol wat o]FHHUNE FI 1Y ATMTLEY A
& &?E ZUyE2 YOI oldl Wt FHIDIME
1FIUGE ol&de FAdolHE HEE + Ue

Xd%ﬂ%:% 11]%3} olF L T|A HAAFoR @Elt'l
dof Mul2g we + YT e Ao AFH A

oleh,

olZ g A7 HE Wi
AASA A ¢ 77slr] g,
oX HlHoge= A
M AgRe) Ada ERL BEATEY) 7} °‘ﬂ¥
giEAel AAzt Hew)e] Au]A¢ MPEG H|T)Q
dlolEl+ I(Intra-coded), P(Predictive), B(Bidirectional) 2
= A F5E o|&oA 9tk [ Zgde =Y U9
o]g3t:, P TYUs B =YL =YY gt
bl Q8 olgetnz | Zelgnt Audes
Eo] AHE 7 Hc} E3] B Ty UL =g
[ = B ZH L 7Ixn ¢&¢ slmz 7%
RES 7HAA H a1, 2530 Z#|do] A4 H
e Aulzs A, oles B Tesel B A &
tx slefets QoS(Quality of Service)E WEE 4
glo] AHERE 1 &4 AES v 4 QA 29
ATM A §Heol= 18]E2] CLP(Cell Loss Priority) 2

AR ]

I

-LI):-

o
uies mlo
r\l

J

P 13]

L

-

[}

o 4ot Tlo

x%

oZi

f

rfe 2l Djd o oo

H]
B

i

Al

ﬂJ



P8 ATM TAAM Time Sensitive ServiceOl 2T Handott Yo 4o+ o1 15

E7F dolA e BT ZF Al o] Hy)d £
THE YEdd 3 CLp %k"l 55 AFo] LAY
3% FAANLE HYEo AFE distA Hrh3).

B =i ATM A zﬂltH CLPE o]gdte] Jzox
Al CLP #to] @& AEThS forwarding3 o224 A7
VBR(Variable Bit Rate) /H H 229} Zof AALAIZ] *

A Az Mg Az P=o= ubAL otal
2 ol AlEHIHS ‘%‘-3]] AFE AL By
2 =8 4L gy Zrk 23
Tol thste] 71&35la, 37401]*1“ AZEA] 2l
Hl 2o Mg 2L dme= WA diste 7|&s}

N, [

¢

B, 473o]A AgYoldg o] & BAL T sHM
AEge Ys

2. 2 6y

VCT(Virtual Connection Tree) A= = 27] 47
AR Al 977t olEbed RE JAFER 1y
AZE AAste Yol “}3}’\‘] VCT HA2 d=Q
Z Ao AZFHA o] W glomE olsud
71E F4E QoSE AEEA ASE A= T E 49
& Utk VCT WAdA dAseAo] e fae
VEERE AAsAY, IR VCTR olguer|rh d=
LIk Aoy BT sx v Aol ¥gd

A AEAE FAAA HAZE U ALtz dHx)
AMu| gk 7HAE ol9de Eg] oM we %o 2}
Ho] BHIHA "ok z2lm o e EYst FUYH
w7 FEZ Adste A4 3 1szld Edgo
FF5E e ZAH 2R 5= Qlri4).

With-hint JEL T o]FeUriel 7|AZF7 A=A
F4o] A3t ), Y=L Ho| o]FULI|7} N2 &
INFLR v AL AAse Wold. d=ox
Al g 2ME olsddrldMe HHYAL 5 A

SA A} EMEES 3, S AE COS(Cross
of Switch)ek A7 1A= ¥HAL Fa AsA WA
THRZE drh EF, o WAL A g=onyh o

7l el AZATFHel Baw AAH AL vl2)

dobs] FozH P=e = A Adg 29 4 Ads A
Aol itk SAIRY, A ko A% el HE A
o} dokdl Mz J=Q Tyl LA G Ao A

TAZE 2T s 9ol rHs).

NCNR(Nearest Common Node Rerouting) #=Q Z=
HeosAEAg AMgsE A2 A" 7)gojrh
NCNR& Ajzte] w7+3k TS(Time Sensitive) EfHat &
Aol %7k TD(Throughput dependent) Edj® o3 U

o NE tE FRAe At HIUTFeS

e

(NCN : Nearest Common Node)= AME T} F g
224 Adg ¥rlss ==8 Uau, cossl 5
eS8 anchor W72 FatslA dch NCNR
J=ozol Axe aA FATFLAN 42 AF¢
PR} FATRAA FAYad] AEggez ?TE‘
o AT 2" A St old A=} A
71X =S NCN7F ddlg & A=028 9lo] 94 7
e AMANL A7 YAk an FAARY g
Heda d=ox A Fohe NCNIA A of o3
FEHZ ol 1A ANAT EFlA AHER AR
§ @t FATRY = xst AW ol v
2| =3} NCN7P«1 °4€° A2, H7A =2 ol s
7] kel B Aol 1T°12JE} vkek, BATe] W
ze=7} *a‘JHEl@, ol Z1AFo] WHYE HEo] o
FTEE7|2 A4Hch NCNR-TD #=Q =] A9 &gk
Fast FFFAR AR HEL Holy &4dg W
A7) s A==t gsd wrix J|AFH oF
Sd7] v AdEek. oo uls] NCNR-TS H=Q
Zo] F$ole Ao AL st Fos] miel 4
FYANAE e F2E T 4SS WY
ENE B, HFPacdE dPRsgen A
A YA B o BN ANZ YR S| Wzt
HE EedM 54 0e dsox dmFe A
@ % 9, NONOIA old ZIxF3 A7IA 2 s
ol Rell2Estnz BF Eoo] S48 FHo)
itk 22y AEE NON2 HA Z2E A% gt

obd + u, BEAHAE J5o] FAHEE g B
o] S7kat dlo] SUTs).

ETSI(European Telecommunication Standards Institute)2]
A JEHolx AdE AT rle]azr AEY J=9
e AEdn 5 AL &ME P
HpA 0]1:}7] o] mn% §1_]cor1.-§:__} ] §1]!:OE7]. Zy
q7A st ast Agay Asg 474 xF
GEolN BF wHddoan 4 &4 Rslm A
AN a3 gde] o]y 7|3 v

=
AEL BE FUA 29 AU ASQEE @ A,
2 u}
=

>

3

o

IH

A EAE BAEI] A v e wHel dolgle A
5 M7IAFTLE forwardingdlok atx, d4gol =7}
4, a8 YA Byt BEEE forwarding 3] oF
& AEL F43] F7gs).

3. ME2 =@ HiA|



I

16

Q.
tlo

o forwardingF o224 AAEA yashate] A7
VBR AjH)Ao]| A3hst dhalg
NEA Aeres

A Ao,

Pt
pud

g A4S
AR

s

Adz 383

gA R aF(IY 1)

olETe MTyE WSS ITE Q738 HO_REQUEST
A X2 A7) AZO0ldBS)C.2 H$3ln OdBSE
A cosz AZal). HO REQUEST WIAIAIE 4%
CoSy #=exmrt @ FRIAZNA Y ds &
F8H= RR_STATUS_ENQUIRY HAIAE M43,

iy
/s'witc h
¥

/i

=
=

<

%
% SN
\Qéu;\ %’f%\
5%

Cther

OldBsS BS

=

up

St

-

N

|

up

ko
MT

g2 A2 71X Z(NewBS) HE(1 2)

ENQUIRY #IAAE W& 7]AZFEL& RR_STATUS "l
N2 3 Qe HFH €7 55 COSE ¢t
% ENQUIRYY W& &3 && CcoSe FHIIA=TE
S Hudtd FHAge 7|A=E @ Aoz A
B3} I(NewBS), UmA 71X FEoAE g Ade
8} A3 RR_DEALLOC WAAE

I
7

g

down

T

N

2> NewBS ME TPY

o

Jg

SAs A AR Fe R R 293 (29 3)

MT7F 2o T8 7)A374 A7 Aol guH,
COS¥E HO _RESPONSE HAIAE F3] OldBSolA #=

2= g7 gjd AFE ¢AYY. HO_RESPONSE #A
AE FAg OldBSE MTolA F=eZE dshe
i o]4 OlBSE A$H+ gz Ao &S <e
duk ATM Aol ez H4$51:, OldBSYl =3
A43= FORWARD HA]%]:= OldBS®] wF ol gle A

HO ACCEPT WlAlAg #£E0d. 129 FAlo] w7
= MT9 st8aa S 0ldBSolA NewBSZ 29 A3stx”,
15

= down ready 232 OlBSE A5, down_ready
AFe A= o X Ao ATM Ao £4F wAs7] A3l
down_ready A& mME7|A ppxHo R AFH A<
g 3>oA 6 A) thdol A=k COSelA OldBS=
52 NewBSZ &717] 98 dlAA oIt ojg) CLP7} 0
ol AET forwarding ¥ Tt

S

switch

<% 3> NewBS29| 5feial3 A9E iy

Al - oA ) AFF MT 3 FAHA AR (2F 4)

FORWARD ™A Aol ¢]&] OldBSolA] NewBSZ X
g ASe 4 w42 w37 98 NewBSe forward H
HE A3 NewBSol| WHYE 45wt PHAH 02 MT
2 A49ch 3bd, OldBSEHE HO ACCEPT HWAAE
dhe MTE OldBS9}e] BA 33 s sAstn'”,
OldBSE= A& ad] wWHyd vz A Hell down
ready A7 L& 71%59] up_ready S AHHY".

A
g



DM ATM FOIAM Time Sensitive ServiceOfl &Pt Handoff LEI0f| a0t A

|
OO

switch

OidBS

a,
o
£
3

m —
3 _—

N ewBS
= CLPD

fwd down up

<38 4> OldBSet MTZEel £ &3 s 2P

A5 : M1 A7IRAZHe] BAPA HA(2HS)

MTE NewBSE CONN_ACTIVATE dA| I% A4t
& 7]&d A}23EE VC(Virtual Connection)ES A5
A3 A6l MT7E a3 dlolHE A8 + 9
th= 718 NewBSell gao?,

switch
7/ N\
4 ]
01dBS 5 - {NewBS
62 CLPJt
down up 10122 ol fwd_down up

up

<38 5> MT2} NewBSZte| SM2IMA 1y

QA6 A2 1A FFPT ZHF (2R 6)

OldBSel A H4E up ready o] COSol EZ3}H,
COSE MTY A&3AE NewBSZ 293 #c? 13
i, NewBSE CONN_SWITCHED uﬂA]xlg Agstn'
OldBSE CONN RELEASE WIAlAE H£38t™ 0ldBS

o} AAL Atk CONN _SWITCHED wiAlxE A%
uko NewBSE MTE CONN_ACTIVE ®lAAE 43

A MT7F Aelag dolg A AFE 4 S ¢
A},

lwd down

down up.

<% 6> NewBS2| Matzla AE by

g7 HELE FR(IE )

CONN_ACTIVE HAIRE ¥be MTE #WHd| 35
o] el doly AES AgPAR ATk FA
NewBS2| forward BlHo] @ Ao BHFE H4Eo

down_ready A% A =W, NewBSe 3H3F w{we] A%
slo] ¥ A5 MTE HFAAA A9 &A&E FA
Fet” olza A= xe] AAAL oiAA €t

RS

switch

g OldBS

down up




14

o

18

4. AlEglo|d 2 At

AlEgold Ad-2 AMFAIT] Wzhst AAIZE VBR
do[HE Algste], dAl dutdoz e Al&sHn
L ETSI mlo]as MEe =X vhay wusts
o7 34

F w3, forwardingHl e A ol wE
AEAT, E4, forwardingsl® A of w}&
HAEE 4 F 55 vadte] =X 43
= A gadsAd
Wy FZ7)o M2
zt vjwstgict.

AE#e]XE 98 “007 James Bonds” VBR MPEG-1
dio]E](25 frame/sec)E ol €3G, Z  COSolA
OldBS 29| HTHEE 250ms, COSelA] NewBSZ2 ¥
TAEE 250msE 2= AFEEIZE 7HASAY =3 1
9} P YU CLP= 022, B ZEY¢ CLp= 12 4
Aatsith

<33 8§ forwardings e A o o2 HFAEA
ZHE H|EE Aolt}, ETSI WA A= Ao wAa}
-

2

pra

[o e
Al e forward¥ AES BF A$eA Han, B
oA Ak HAle AT o= Ao WAEA HE for-
ward 45 5 CLP7F @& HAEUHS A4goz J=Q
ZAZ] BA Ho HFAFAAANL SHAM 43
& Belrh

=]
N

600.000
—m—ETSI 28 —e-Hleter 2 |
580.000
"
L
'g 560.000
= —
N 4
3
P 540.000 L
" e
% 520,000 T
: R S— Y
500.000
480.000
$ S & & \d & ©® »
S O AN} O
& F & pF S

Forward & =

Mi
=

<33 8> Forwarding=l= 4 £0 M2 HRMEAIZ
<1 9 forwarding 5|5 A o]l W}E o]F wt
oA FEgEA Adel Al 7IAFoE gFE w7tA] ¢
HHYPHE 4 F& 8lug ol & =& At
HAE ETSI WA vls) dl=o= Ajzto] A wof
gt A Iy e A 471 9 A g8 ®dch

o1
e}
30000
8- ETS) 2t -4 H|oksh by
25000 /
P
i+
= '/
J 15000
w
¥ '
=)
T 10000 |
/ ...... 4
" -
...... P
'/ Y W P
0 B i
500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Fowerd 4 =~
<38 9>Forward Mol w2 CHe| HKHE 4 £

<a¥ 10> olgdTolA B A7 wa 4 &
AEL uTF Aotk B =FoA Aots AL vy
gxojok & A 47} ETSI WhAlRTh 7] W& e
HE e 7|8 JRaE Asa ZwHoA ETSI e
B3] ¢3e Bt F AdE W4 o QoSE UF
N 9deE 4+ ok

1.00E+00

I T I T T T T T I
T
Hw—ersiwy —e-nopus |

1.00E-01

-R=2-1 -4

T,
Y

1.00E-02
100 200 300 400 500 600 700 800 900 1000
BB 37

<JF 10> S HE 37100 WE AEAE

24
=2

5. £

go 2o HEm]o] Auliye 4
7} FFHE olE Aoz Ay, A
e Addrts dA$xdd o o
ol2]gt Mu|AE d=dl oA AdAd WAE TR
& 7]EY =z Ao HEX

Ak e Aulz
Azt e Az
e Aulzolet,

H
[<3
[ i B @-04 %“ﬁoﬂ}‘i
AHERLe] M2 FAE wEA7| & #AI7F ok
B =R AT A forwardingdlof & AE Fd|
A ATM A 3ele] CLP7F &€& AL 7|3tn we A
TS HEEeE WA AEt, =X A AHEA

M= =



S8 ATM BollM Time Sensitive Service®fl &0t Handoff ol &t

A& Ho oz A VBR Au|zd HgsteE
3kgitt. 22]3 VBR MPEG FlolHE ol&& Algdo|
e T ol AFsU

AgdoldE T3 ALE YL d=ox a7

o

>,
b

Ag

Peo zho Bgsie, MPEG ZAY F
e ZH o =2 CLPE FAT2EMN QoS
)

ty ofy ro
to
_()'L
N

sk
I
i

2>,
=
o
rx
(i)
K5
=2 -
R
i
_{
0,
Y
2

ETSI mlojz2 4
AN ztol &A= o
AAEAAL 243t

, 1

ir)
=
O
)
-y
=
2
o,
n X
to
[kl

"

o X
obr
)
re [

% o
o gl
(= 4 =Y
o e
oty ﬁ. o
M2 > o
2
ot
o
L iy
oo,
@ o
I [SiTE
to x
i:]
>
o
o
N
214
o
b
=

tlo ot
3k
o)

Mo
Ty

5z

e B =FoA AetdE dsoT dhae A4
]

A3 FASGEEE=RY, Vol 4, No. 1:
752-757, 1997.

3] AES, FEFAAA, FAESHAL, 2005.

{4] Acampora, S., Naghshineh, M.; “An Architecture and
Methodology for Mobile-Executed Handover in Cellular
ATM Networks”, [EEE JSAC, Vol. 12 : 1365-1375, 1994.

[5] Akyol, A. and Cox, D. C.; “Rerouting for handover in
a Wireless ATM Network”, IEEE PCM : 26-33, 1996.

[6] Biswas, S. K. and Hopper, A., “A Representative
Based Architecture for Handling Mobility in Connection
Oriented Radio Networks”, ICUPC'95 : 848-852, 1995.

[7] Mitts, H.; “Micro cellular handover scheme supporting
ETSI radio interface”, ATM Forum'97, 1997.

[8] Mitts, H., Hansen, H., Immonen, J. and Veikkolainen,
S.; “Lossless handover for wireless ATM”, Mobile
Networks and App. 1, 1996,

[9] http : //'www.cwins.wpi.edu, Center for Wireless Informa-
tion Network Studies.

ot

o

__'.l

19



