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##447 06521 21 : MAJOR ELECTRICAL ENGINEERING

KEY WORD: CALL ADMISSION CONTROL/MULTISERVICE / PRIORITISATION / BLOCKINK

PROBABILITY RATIO.
AKARADEACH BUKKONPRASERT : CALL ADMISSION CONTROL USING LIMITED
ACCESS PROBABILITY IN MULTISERVICE NETWORK. THESIS ADVISOR: ASSOC.
PROF. LUNCHAKORN WUTTISITTIKULKIJ, Ph.D., THESIS COADVISOR: CHAODIT

ASWAKUL, Ph.D., 77 pp. ISBN: 974-17-4296-7.

This thesis presents a new call admission control (CAC) scheme that can be used for traffic
prioritisation in multiservice systems. The aim is to maximise the link utilisation while maintaining the
quality of service (QoS) ata desired level. To achieve a prior setting for call blocking probability ratios,
a more precise and flexible approach are proposed by using the concept of limited access probability.
Three schemes of the proposed CAC are investigated, namely (i) Fixed Limited Access Probability
(FLAP), (ii) State Dependent Limited Access Probability (SDLAP) and (iii) Occupancy Dependent
Limited Access Probability (ODLAP). The performances of proposed CAC are compared with the
conventional trunk reservation at the same blocking probability ratio. Both mathematical analysis and
computer simulation are here employed to quantify the performance of proposed CAC. In addition,
the numerical techniques are proposed in order to reduce the involved computation complexity.

The reported experiments show that all the three CAC schemes can achieve any arbitrary
blocking probability ratio. Further, it is found that the link utilisation obtained from ODLAP is at least
as good as that obtained from the conventional trunk reservation; the level of achievement is up to 14%
higher than that of FLAP and 11% higher than that of SDLAP. However, in terms of computational
complexity, FLAP requires much less than other schemes. In particular, the complexity of FLAP is
O(C'k) where C' denotes the link capacity and & denotes the number of traffic types. For the accuracy
of proposed numerical techniques and analytical model, it is found that the approximated call blocking

probability is generally in good agreement with 95 % confident interval of computer simulation.
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d' J a J Y ] <3| o w Y =2 A
A1319N 3.1 AMWIITTUADIUDY CAC Iﬂﬁlcl“lfﬂ'.]'llluﬁ]zlﬂu"U@Qﬂ'liiﬂﬂﬂﬂ?i!fmﬂﬂ Nl pp1 = 50

J 3 o
Hag pno = 50 ledigua

FLAP SDLAP ODLAP Trunk reservation
4! ~
b1 Vi my TH, b1 TRy TRy
1 0.84575 | 34 | 0.63033 12 0.32035 10 0

1.2 | 0.81902 | 29 | 0.073229 12 0.20304 — -
1.4 | 07951 | 29 | 0.1124 12 0.099134 — —
1.6 | 0.77349 | 30 | 0.32889 12 0.006623 12 0
1.8 | 0.75381 | 30 | 0.7385 14 0.054676 42 38
2 | 0.73576 | 29 | 0.57231 16 0.10674 — —
2.2 | 0.71911 | 27 | 0.23208 16 0.040525 32 26
2.4 | 0.70366 | 24 | 0.092568 18 0.10844 — —
2.6 | 0.68927 | 23 | 0.08499 18 0.057612 36 28
2.8 | 0.67581 | 23 | 0.10066 18 0.0092998 20 12
3 10.66316 | 23 | 0.11922 20 0.093803 — —
3.2 ] 0.65125 | 25 | 0.40127 20 0.056899 36 26
34 0.64 25 | 0.53723 20 0.021758 26 16
3.6 | 0.62933 | 25 | 0.77799 22 0.10456 — —
3.8 10.61921 | 25 10.96265 22 0.077044 42 30

4 | 0.60957 | 24 | 0.61693 22 0.050761 36 24
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d' J a J Y ] <3| o w Y =2 A
M1319N 3.2 AWIITTUADITUDY CAC Iﬂﬁlcl“lfﬂ'.]'llluﬁ]zlﬂu"U@Qﬂ'liiﬂﬂﬂﬂ?i!fmﬂﬂ Nl pp1 = 20

J 3 o
Hag o = 80 1lodigua

FLAP SDLAP ODLAP Trunk reservation
71 ~
b1 Vi my TH,y b1 TR, TR,
1 0.8401 15 0.9699 12 0.24854 10 0

1.1 | 0.82238 | 14 | 0.4833 12 0.16706 - —
1.2 | 0.80509 | 14 | 0.87905 12 0.088036 - -
1.3 | 0.78819 | 12 | 0.19842 12 0.0114 14 12
1.4 | 0.77169 | 8 | 0.054146 14 0.077843 — —
1.5 | 0.75555 | 8 | 0.061168 14 0.011071 16 12
1.6 | 0.73976 | 7 | 0.05481 16 0.079411 — —
1.7 | 0.72432 | 7 | 0.060775 16 0.022077 | 22 16

1.8 | 0.7092 7 | 0.067167 18 0.093663 - —

1.9 | 0.6944 | 8 | 0.096253 18 0.044993 30 22
2 0.6799 8 | 0.10726 22 0.21375 18 0
2.1 | 0.66569 | .9 | 0.17528 22 0.17802 40 30
2.2 0.65176 | 10| 0.37256 22 0:14254 28 18
23 | 0.6381 | 10 | 0.45123 22 0.10845 20 0
24 | 0.62471 | 10 | 0.57684 22 0.074536 | 40 28

2.5 | 0.61157 | 10 | 0.75555 22 0.041149 30 18
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q’ 1 a 4 9) 1 I o o 9y =K A
M1319N 3.3 AMNITTURDTVDY CAC Iﬂﬂi%ﬂ'ﬂﬂuﬁ]gtﬂumﬂﬂﬂ?iﬂ'lﬂﬂﬂ?il"lﬂﬂﬂ Nl pp1 = 80

J 3 o
Hag pno = 20 nlogigua

FLAP SDLAP ODLAP Trunk reservation
71 -
P Vi my TH, J41 TRy TRy
1 | 0.85453 | 54 | 0.42852 12 0.41048 10 0

4 1 0.71998 | 44 | 0.15483 16 0.090423 — —
7 | 0.66985 | 42 | 0.24373 20 0.14682 18 0
10 | 0.63942 | 38 | 0.11139 20 0.031448 32 22
13 | 0.61777 | 40 | 0.50944 22 0.093778 — —
16 | 0.60107 | 40 | 0.89025 2% 0.040341 38 26
19 | 0.58751 | 38 | 0.4087 24 0.078216 — —
22 | 0.57614 | 35 | 0.15234 24 0.038169 — —
25 | 0.56636 | 33 | 0.10443 24 0.0013109 | 24 0
28 | 0.5578 | 33 | 0.12205 26 0.057539 42 26
31 | 0.55019 | 33 | 0.14103 26 0.031402 — —
34| 0.54335 | 35| 0.43872 26 0.0073194 | 28 12

37 | 0.53715 | 35 | 0.51081 28 0.071497 — 2

40 | 0.53147 | 35| 0.64761 28 0.053945 42 24
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ISl

4’ 1 a 4 9 1 I o o 9y =K {
M1519N 3.4 AMNITTURDTVDY CAC Iﬂﬂi%ﬂ??ﬂu"lﬂzlﬂu‘lJﬂ\iﬂWi%Wﬂﬂﬂ']iL“lﬂﬂ\i Nl pp1 = 50

S I 4
Hag ppe = 50 1lodigud

FLAP SDLAP ODLAP Trunk reservation
"o vilom |7EA. 5 | TR | TR
1 | 0.84085 | 81 | 0.45158 | 7.373 0.22717 | 24.049 24
2 | 075419 | 70 | 0.15283 | 9.3838 | 0.057303 | 28.741 | 26.011
3 | 070032 | 57 | 0.033994 | 11.395 | 0.01597 | 29.411 24
4 | 0.6622 | 61 | 0.17281 | 12.735 | 0.033291 | 35.443 | 28.022
5 | 0.63308 | 62 0.965 13.405 | 0.0056006 | 34.773 | 26.011
6 | 0.60969 | 50 | 0.048918 | 14.746 | 0.03915 | 36.114 | 26.011
7 | 0.59023 | 46 | 0.039989 | 15.416 | 0.0071149 | 15.335 0
8 | 0.57361 | 53 | 0.20545 | 16.757 | 0.037743 | 36.114 24
9 | 0.55913 | 54 | 0.6083 | 17.427 | 0.039378 | 42.146 | 28.022
10 | 0.54632 | 54 | 090374 | 17.427 | 0.0019724 | 17.346 0
11 | 0.53485 | 50 | 0.20219 | 18.097 | 0.013205 | 18.016 0
12 | 0.52447 | 42 | 0.056157 | 18.768 | 0.012392 | 39.465 24
13 | 0.51499 | 37 | 0.038591 | 19.438 | 0.026603 — —
14 | 0.50629 | 35 | 0.035886 | 19.438 | 0.0031029 | 19.357 0
151.0.49824 | 34 | 0.035767 | 20.108 | 0.019019 | 44.827 | 26.681
16 | 0.49076 | 43 | 0.11893 | 20.778 | 0.033531 | 20.027 0
17 | 0.48377 | 46 | 0.46526 | 20.778 | 0.015637 | 42.816 24
18 | 0.47722 | 46 | 0.58207 | 21.449 | 0.028131 — —
19 | 0.47106 | 46 | 0.71994 | 21.449 | 0.012575 | 44.157 | 24.67
20 | 0.46524 | 46 | 0.82359 | 22.119 | 0.025686 | 44.157 24
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Abstract

This paper presents a new call admission control
(CAC) that can be used for traffic prioritisation in mul-
tiservice systems by using the concept of limited. access
probability.~The aim-is to-maximise the-link utilisation
while maintaining the quality of service (QoS) at a desired
level. Two CAC schemes are proposed using a fixed lim-
ited access probability or a state dependent limited access
probability. These CAC schemes are then mathematically
analysed by a product-form solution. In this paper, the
proposed CAC is compared with the standard trunk reser-
vation. The reported experiments show that both the CAC
schemes with limited access probability give a relatively e-
qual performance, which is at least as good as that obtained
from the standard trunk reservation. However, in tuning for
a desired QoS level, the proposed CAC with fixed limited

access probability is found to be more convenient than any

other schemes.

Keywords:  Call admission control, Prioritisation, Multi-

service
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Abstract— This paper presents a new call admission con- and that the trunk reservation parameters are relatively
trol (CAC) scheme that can be used for traffic prioritisation  traffic independent, i.e., the same values can be used
in multiservice systems. The aim is to maximise the link in a large range of traffic load variations by assigning

utilisation while maintaining the quality of service (QoS) at oSN et TNk i ter f h .
a desired level. To achieve a prior setting for call blocking SNRLSHEBLITUNK Teservalion parameter 1or each service,

probabmty ratios’ a more precise and flexible approach a form of call blOCking prioritisation can be achieved.
than conventional CAC schemes are proposed by using the However, it is not always possible to achieve a desired
concept of limited access probability. Three schemes of the proportion of blocking probability. This inflexibility is
proposed CAC are investigated, namely () Fixed Limited j,harantly due to the fact that the obtained call blocking

Access Probability (FLAP), (ii) State Dependent Limited bability i t fi but step-like functi f
Access Probability (SDLAP) and (iii) Occupancy Dependent RPRROILRIS not a contnuous but step-like Tunction o

Limited Access Probability (ODLAP). The performance of trunk reservation parameter as depicted in Figure 1. In
proposed CAC is analytically derived and also compared order to enable the controlability of call blocking more
with discrete event simulation. The results in this paper precisely than that achievable by the trunk reservation

considering two traffic-type scenarios indicate that the while maintaining a high link utilisation, this paper

proposed schemes are able to achieve high system utilisation t of CAC using th i f
while satisfying any desired level of blocking probability PFOPOSES a new concept o using the notion o

ratio. limited access probability.
Keywords— Call admission control, multiservice, priori-
tisation, blocking probability ratio. g

| =-=- Blocking probability of traffic type 1

035+ Blocking probability of traffic type 2 I 4

1. Introduction

Future broadband networks are expected to suppor = -
wide variety of services and applications, while quality o§ 025k
service (QoS) requirements with possibly very differer £
characteristics must be satisfied. To realise that exp¢ 2 22
tation, call admission control (CAC)is an indispensablg b
network mechanism which aims at controlling QoS at th®
time scale of call level and providing different priority for o1}
each service. Service prioritisation is_especially usef
in preventing some service from monopolising over a
resources of the system, which may-lead to poor lir
utilisation and poor benefits in return. The challenge
to control a possible vast range of desired QoS levels. ...

this paper, a QoS level is identified by the resultant cal
pap Q y F!gure 1. Call blocking probability as discrete function of TR;

blocking probability of different call traffics. parameter with two traffic types when C — 150 Mbps, G4 (n1) —
In the literature, several CAC schemes have been: Mbps, G2(n2) = 10n2 Mbps, p1 = 60 Erlang and p2 = 3

proposed such as complete partitioning [1], coordinafé2ng-
convex [2] and trunk reservation (e.g. [3]-[5]). Preceding

studies [6] have shown that the trunk reservation tec -T?.e rezmaquer of (;h|s pa?er 'S% t(r)]rganlsefg as dfOHO\tNS'
nigues give a robust protection against traffic overloa cction 2 provides a description ot the considered system.
AC using limited access probability is introduced in

This work was financially supported by the research grant provide%_ec_tion 3, which Conta_ins three ap_proaches: (i) Fixed
by the Office of Academic Affairs, Chulalongkorn University, Thailand Limited Access Probability (FLAP), (ii) State Dependent

0051
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drop-off rate

maximising the link utilisation in a wide range of traffic
load and bandwidth requirements, an appropriate LAP
value must be found. In this respect, three different

Figure 2. Single link system with CAC using limited access approaches are proposed here.

babili
probabIlly 3.1 Fixed Limited Access Probability (FLAP)

FLAP is the simplest approach to achieve a desired
Limited Access Probability (SDLAP) and (iii) Occupancyin particular,p; is defined as a constant value. To find an
Dependent Limited Access Probability (ODLAP). Secappropriatep;, we first write the call blocking probability
tion 4 discusses some numerical and simulation expeof traffic typei (B;) as follows. System state is defined
ments. Finally, Section 5 concludes all research findingsy a set of state spacg, where

k
> Gi(m) < c} @)

i=1

: ) Switch | types can be distinguished by blocking probability ratios,
(PSS S : defined by
! i [Civited accessh B;
e o (s i %d 2t M
| + Limited ¢/ Compleie Jy (7| Network k
. R hari . . . .
: Mo § A _odule ! erwor where traffic typesl,...,k have a sorted priority in
Type-k Call Stre imited access B 3 H H 7
ypok Cou Stream s | 9 | a fjescendmg orde_r gnd type Is a benchmark tr:_:lfflc
| 5 —— | (with the largest priority). To achieve a desirgdwhile
|
I

I
I Acll=p )
drop-off rate

2. Problem Formulation g2 {n c 7"

The system considered in this paper is depicted in

Figure 2. This system is an isolated link being accessed ,.- . R
by k traffic types. LetC denote the link capacity and andz is the set of nonnegative integers. Lei(t) be the

i be the index of traffic typei(=1,....k). Let Gs(-) number of typer connections on the link at time Under

. . ’ i : the system assumptions in Section 2, the stochastic pro-
denote the equivalent capacity function of typgaffic. cess{(N: (1) Nu(t),¢ > 0} has a unique stationary
That is,n; connections of type require the link capacity distributizlan ﬂ’(n)’: W(n’ - ni), given by a product-
of magnitudeG;(n;). Specifically, an equivalent capacityf rm solution [12] Lreeo D
function defines the relationship between the number é)f

connections; and the minimum amount of link capacity 1 & (pips)"™

needed to guarantee that all QoS requirements at the - n) ={ K(S) ngl nes )
time scale of packets are met [7]-[10]. In practice, there =1

are many methodologies whereby an equivalent capacity 0, n¢sS

function for a certain traffic type can be obtained suciyhere p; = \;/y; is the offered load of type-traffics,
as analytical, discrete event simulation, on-line measurgnd the normalisation constaht(S) is given by

ment or even subjective tests [11]. By using equivalent . (pipe)”

capacity function, we can formulate a link-state vector o pipi)"

of single-link system defined by = (ny,...,n;) and K(5) = Z lH n;! ] @)
easily set a constraint to accept or reject calls. In this o . .
approach, call acceptance decisions are based on a simpjf@ightforward derivation then gives the probability of
rule: a new call may be accepted only if sum of equivalef°CKINg types traffic:

capacity of ongoing calls and a new call does not exceed
the link capacity.

Type+ traffic arrive as an independent Poisson strea\wh
with mean rate\; and call holding times are independent
of each other and independent of call arrivals. The hold- Si2{neSn+e cS} (6)
ing times of typer traffics are exponentially distributed
with meanl/u;. Let p; denotelimited Access Probability
(LAP) of type+ traffic. Specifically, a new call of type-
1 traffic is accepted with probability;, given that the
remaining capacity is sufficient for the new call arrival
This LAP can define in different approach in order t
utilise link capacity effectively.

nesS Li=1

K(S;)
K(S)
ere the state spacg, is defined as

Bi=1-pi

®)

and e; is the k-dimensional vector consisting of only
zeros except for a one in thecomponent. However, it is
obvious that the numerical evaluation of these product-
forms will become intractable for a large number of traffic
types. To produce preliminary results, two-traffic cases
are considered in this paper. In this respectplet= 1,
that is type-2 traffic is allowed to access the whole link
3. Call Admission Control Using Limited capacity. In order to find the appropriate valpe is
Access Probability directly obtained from combining (1) and (5):

LAP changes the decision criteria of CAC from a hard v = K(S) —piK(5)
decision to a soft decision. The priority between traffic K(S) — K(52)

@)
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p.(n)s whereT H; is a predefined threshold parameter for type-
i ¢ traffic. Given (12), it can be shown that the stochastic

Gradient = m, processN (t) is not reversible hence the product-form
/ solution does not hold. An alternative method such as
directly solving the global balance equations is thus here

employed to find the stationary distributiar{n). Given
0 — > m(n), the blocking probabilityB; can then be computed
v, V.+1/m, n from

Figure 3. Characteristic of state dependent limited access proba- B; = Z m(n) + (1 —p;) Z m(n) (13)
bility p;(n;) at specified (V;, m;) {neS|n+e; ¢S} {neT;}

where

3.2 State Dependent Limited Access Probability (SD-

LAP) T, & {n €S,
It is expected that limiting a new call access at a fixed

probability might decrease the link utilisation. To avoid In two-traffic cases, traffic 2 is allowed to access the

this problem, SDLAP is here proposed. Specifically, thehole link capacity, i.e.7"H, = 0 and calculation op;

call acceptance rate is limited as a linear function of trend 7H; can be achieved by the same methods as for

number of calls in the system beyond a given threshol8DLAP scheme.

That is, limited access probability js(n;) defined as a

function of the number of connections in system, 4. Results and Discussions

1, ifo<m <V All the thbreg_l_?roEosedbCAC scrllen:e('js _using Iimit_ed
_ . access probability have been evaluated in comparison
() = —mi(n, —V; 4 F<4/ ; : . .
pi(n:) L=mi(n; = Vi), 1t.V; <.m <V 1/ to the conventional trunk reservation technique for two-
0, otherwise 4 traffic cases with a wide range of traffic loads and various
h is th di i ¢ ’ (8) ddesired levels of the blocking probability ratig. The
wherem; € [0, 1] is the gradient of linear function an link capacity is set aC = 150 Mbps and the equivalent

V; € Z is an adjustable threshold, as shown in Figure %a - ; : o
- - i - = pacity functions are given ¥, (n;) = 2n; Mbps and
Finding the probability of blocking typeé-traffic is Go(113) = 10n5 Mbps. In Orderltolexaminle the Impact

similar to the case of FLAP, i.e. to all CAC schemes from load variations, three different

K
ZGi(ni) >C - THi} (14)

=1

L n; ni=l scenarios are investigated and results are depicted in
m(n) = XS H [:L’_' H pi(4) (9) Figures 4-6. For a clear comparison, these three investi-
i=1+] " j=0 gations are conducted using the same overall normalised

load of 100%, which is defined as,; = G(p;)/C x 100.

And the normalisation cSrEia(S) cam BEREEIES In each scenario, the link utilisations from three CAC

k o ni—1 schemes using limited access probability are analyti-
K(S) = Z H L H pi(4) (10) cally evaluated and compared with the maximum link
nesi=1| % j=0 utilisation obtainable from the trunk reservation at the

samey; . Simulation results are also presented with 95%

then B; can be calculated from ; . . . e
confidence intervals. The maximum link utilisation from

B, =1-— Z pi(n;)m(n) (11) the trunk reservation is obtained by a direct searching of
nes; trunk-reservation parameter within the range of 30% of

For this scheme, we must search fidr and m, to ~the link capacity. 1.
satisfy~; fori = 1,...,k~ 1. In case of two traffics, a = The results in Figures 4-6 indicate that the controllable

simple numerical method such as the bisection or sec&Afges ofy1 are quite different for all three traffic
methods can be readily applied and have been usedSf@narios. For example, it is not easy to adjysbeyond

Figure 6. This is because Figure 5 is the situation which

3.3 Occupancy Dependent Limited Access Probabilifife link is mostly occupied by type-2 traffic (high priority
(ODLAP) traffic) and type-1 traffic (low priority traffic) are ruled
ODLAP is proposed to improve the performance anaut from accessing the link completely. Nevertheless, it
robustness for CAC. In this respect, the limited accegppears that the blocking of high priority traffic remains
probability is defined as a function of link occupancy: high. In Figure 6, it is the opposite condition to that of
o A Figure 5. Type-2 traffic load is rather low, most capacity
pi(n) = {Piv if Zi:'l Gi(n;) > C —TH; (12) s utilised by type-1 traffic. Slight adjustment in limited
1, otherwise access probability results to significant changeyof
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! ! ! ! T FLAP (Analytleal) |
— — SDLAP (Analytical)
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O Trunk reservation (Analytical)
}_,_hf = B I Simulation (95% Confidence interval)
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Figure 4. Link utilisation with p,1 = 50% and py2 = 50% Figure 6. Link utilisation with p,1 = 80% and pp2 = 20%
T = s a7k § 2
o8y " good link utilisation in any blocking probability ratio and
F load. On the other hand, the link utilisation of FLAP and
oslh ':—L}_r@n;.,;‘f_ -{"‘"_h;_gt;— * ¥ . SDLAP scheme decreases rapidly in some load condition.
& e ' .= However, in terms of computational complexity, FLAP is
8 9 @ more attractive.
= L @ - . . . .

E 078 According to the results illustrated in Figures 4-6,
£ / @ for trunk reservation, the number of feasible values of
ozl _ v Is limited; only certain values ofy; are achievable.

: For example, in case op,; = 50% and p,, =
' SOLA (Anoiionl) 50%, there are only a total of 10 achievable values
085¢ o gotfpfﬁna's;}iw'(L il = of y; over the range ofy; = 1to4, namelyy; =
runk reservation (Analytica H 1
I Simulation (95% Confidence interval) ]., 16, 18, 22, 26, 28, 32, 34, 3.8 and4. This is as Op'
P s P 7 R BIVIE pos_ed to other proposed sch_emes where virtually any
% arbitrary value ofy; can be obtained over the same range.

These results clearly confirm the controllability limit of
existing CAC schemes which are based on hard-decision
control mechanism. In addition, the relations of the link
utilisation and they; of the trunk reservation appear
For the link utilisation, it is found that FLAP gives therather unpredictable. Some valuesigfoffer high levels
lowest link utilisation. In FLAP scheme, calls are limitecPf link utilisation .whereas. others may pgrform' poquy.
with the same probability. Consequently, unnecessary caflére clearly exists a wide range of link utilisation
rejections occur while link capacity is sufficient to servéEVels for different operating points of;. It is also
a new call without violating the desired. The SDLAP difficult tp prec_hct whether the link l_Jt|I|sat|on o_f the trunk
scheme provides the better link utilisation because c&fServation will be good or bad given a particular value
admission is limited when the number of calls of type-@f 71+ This is in contrast to the other proposed schemes
traffic in the system is more than the threshold accordirYﬁ)here the'llnk utilisations tend to decrease monotonically
to Vi in (8). Itmeans that calls are rejected by LAP whefS @ function ofy;. As a result, one may make decent and
number of type-1 connections is higher tHan However, rgasonable accurate esUmqte_s of the I|n_k ut!llsat|on for a
this condition does not give the maximum link utilisatior@ven value ofy, from the existing results in Figures 4-6.
because the threshold depends only on the number of .
type-1 connections. This condition does not imply that 5. Conclusion
the new call is always rejected when the link capacity In this paper, three CAC schemes have been pro-
is highly occupied. According to (12), threshold ofposed by using limited access probability, namely Fixed
ODLAP scheme depends on link occupancy. Thereforeimited Access Probability (FLAP), State Dependent
the ODLAP scheme gives a superior link utilisation. Theimited Access Probability (SDLAP) and Occupancy
robustness also appears if we look at the rate of changeDdpendent Limited Access Probability (ODLAP). These
link utilisation among the different traffic scenarios. Th&€€ AC schemes give a higher flexibility in controls of call
result suggests that ODLAP scheme can always giveblocking than the previous schemes. The performance

Figure 5. Link utilisation with  p,,1 = 20% and p,2 = 80%



evaluation have been studied and compared with thg]

conventional trunk reservation via both analytical and

simulation approaches. The reported experiments show
that the CAC schemes using limited access probabilitys]

give relatively superior performance, which is at least

as good as that obtained from the conventional trun%l

reservation. Further, it is found that the performance o
these CAC schemes are sorted from ODLAP, SDLAP

to FLAP in the descending order. The link utilisation

obtained form ODLAP increases more than 14% com-
pared to that of FLAP and 11% compared to SDLAP.

However, in terms of computational complexity, FLA

is more attractive.
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