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Abstract One of the most important issues in guaranteeing the high degree of QoS on mobile
computing is how to reduce hand-off drops caused by lack of available bandwidth in a new cell. Each
cell can request bandwidth reservation to its adjacent cells for hand-off calls. This reserved bandwidth
can be used only for hand-offs, not for new calls. It is also important to determine how much of
bandwidth should be reserved for hand-off calls because reserving too much would increase the
probability of a new call being blocked. Therefore, it is essential to develop a new mechanism to
provide QoS guarantee on a mobile computing environment by reserving an appropriate amount of
bandwidth and call admission control. In this paper, bandwidth reservation and call admission control
mechanisms are proposed to guarantee a consistent QoS for multimedia traffics on a mobile computing
environment. For an appropriate bandwidth reservation, we propose an adaptive bandwidth reservation
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mechanism based on an MPP and a 2-tier cell structure. The former is used to predict a next move
of the client while the latter to apply our mechanism only to the client with a high hand-off probability.
We also propose a call admission control that performs call admission test only on PNC(Predicted
Next Cell) of a client and its current cell. In order to minimize a waste of bandwidth caused by an
erroneous prediction of client’s location, we utilize a common pool and QoS adaptation scheme. In order
evaluate the performance of our call admission control mechanism, we measure the metrics such as
the blocking probability of new calls, dropping probability of hand-off calls, and bandwidth utilization.
The simulation results show that the performance of our mechanism is superior to that of the existing
mechanisms such as NR-CAT2, FR-CAT2, and AR-CAT2.

Key words : Mobile Multimedia Computing, Hand-off, Mobility Probability, Mobile Pattern Profile,

Bandwidth Reservation, Call Admission Test
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bandiwidth_reservation( ) {
Input : €a, awitctte, Can
Output : Cahre, Cad
(Ca. aitarre = Can) {
Cange = Ca, i
, Ca, ¢ = Ca, awitarie ~ Ca, n
else if(Ca, maiatet Coorrawt = Can) {
Capre=Can
Caa=Ca. avaitavie Coorrawr — Can
}
else if(Caaitavte + Coorrowt + Coorrowz = Can) {
Canre=Can
, Ca,d= Ca,muitate + Coorrowt + Coorrawz — Can
else {
Cahre=Ca.awitabte + Coorrowt + Chorrowz:
Caa=0
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if (Caag - ™ 2 0) {
TEST = True;
for (neighbor € ANC) {
if (Cneighbor.d - bnew < 0 ) {
drop a new call;
TEST = False;
break;

}
if (TEST == True)
accept a new call;
}
else
drop a new call;
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it (Cag - 8™ = 0) {
TEST = True,
for (nextieNFNC) {
if (Cuewnr, o - 8™ <0 ) {
drop a new call;
TEST = False;
break;
}
}
if (TEST == True)
accept a new call;

}

else
drop a new call;
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if (Caa - b = 0) {
TEST = True;
for(next: € PNO) {
if (Guexza — B™ < 0 ) {
drop a new call;
TEST = False;
break;
}
}
if (TEST == True)
accept a new call;
}
else
drop a new call;
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if (Caa - 0™ = 0){
TEST = True;
for (nexts € (PNC N NFNQ)) {
if (Crextzg - ™ < 0) {
drop a new call;
TEST = False;
break;
}
}
if (TEST == True)
accept a new call;
}
else
drop a new call;

a¥ 13 CATSY) = 8 74



=
=

=R ANE T 8 Aol 7P A7 Fe
2 o] Ig wujtt of 59 WA A T F
H2EE 93 oFH o] AE(NFNC, PNC %
NFENC¢ PNCe A3l s 7188 = L
WEEe] ZVE Atz AL evjEleE =4
Y F Utk =2F, AT 39 4 42 @A 938
ol AE9 WYZ Huug ez B Uge
CATZ 71%9) wish MEYa AFsE 2A £Y +
et

4.2 3 58 Mo g1E

Zo|dES T} Y- THAUE o, 1Y 149 2
< duHAEL o] 8359 4 A9 BSE A& QoSE
ZejoldEdA AQFT

4 e

e B o

hand-off_call{
J* Y™™ is the amount of bandwidth assigned to a
hand-off call */
Input © ™™ of hand-off call
Qutput : accept or drop the call
if (Class D) {
if (Guarantee) {
if (B < Cap + Caa) {
accept the call;
allocate ™™
}
else
drop the call;
}
else {/* dynamic guarantee or best effort */
if (B < Cap + Cadd {
accept the call;
allocate b™ ™"
}
else if (5™ < Can + Caa < 5™ {
accept the call; ) ‘
allocate breacu‘usted /* bmm Sbr@ad]usted<
Can + Caa */
}
else
drop the call;
}
}
else { /* Class II */
if (Caa > 0) {
accept the call; .
allocate brdsted/upmn < presdisied < 0, 4 +/
}
else
drop the call;
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new_call{
Input © a new call
Quitput : accept or block the call
if (Class I} {
if (calf_admission_test(new call)) {
accept the call;
allocate 6™

else
block the call;

else /* Class I #/ {
i (Caa > O {
accept the call; ) )
allocate p™0ted fy pmin o presdissted 0y %/

else
block the call;

}

call_admission_test {
Input @ Class T call
Qutput : 1 or O
/+ b™" is the required amount of bandwidth for Class
1Call /-
for (nextz € PNC) { )
if (Crentz, a — B L 0) /x B™ < B™ < Caa ¥/
return 0;

if (Caa - B = 0)
return 1;
else
© return O;
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