msmugumInsufumasonlulasvhosaganilasmslidada

NnuDNassaMwiaawiinal

o

WIBLATH T ST

3‘mmﬁwu%ﬁlﬂuﬁauﬁﬁwmmiﬁﬂmmmiﬁnqm‘ﬂ%zyzyﬁmnﬁmmamumﬁmﬁm
auisimnssnlwih madsimnsawluih
AMLININTINAIANT TAINTONUTINGTY
Umsdnu 2548
ISBN: 974-17-5179-6

'3
AndAnsraeIaIn I IN &Y



CALL ADMISSION CONTROL IN CELLULAR NETWORK USING
STATISTICS FROM USER MOBILITY MODEL

Mr. Sestha Rapeepun

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Electrical Engineering
Department of Electrical Engineering
Faculty of Engineering
Academic Year 2005
ISBN: 974-17-5179-6



hiloinnfiuus  mymugumsaeuiumsSon lulaseie 1w agaslas ms 1 araddnn
wutsaesaMwIAdeu o g L
a2 o 6
lag WIBATIH Y UG
GRVRlA! Sensynluih

omsiilinm  fiemansnasd avisnida daana

v
U a a

a '3 o a .9 wafq v o
AMSIFINTINAITANY ﬂWWaﬂﬂim@J‘VlTJ“ﬂﬂWﬂﬂ OUNA LY U?%ﬂ?%W%%%UUﬁLﬂ%

druniamasmsdnnmuuangnslsaanumiiaia

........................ ANUAAMEIAINTINANEAS

a Y] ¢ aa
(Mans1N3d a5, fiisn a1 Tmdfs)

AMZNITHMITAOLINTANIS

........................... UIemUNTINMI
(99ManTINIH 03190 LwaAanana)

oo =
........................... 211159N1U3 N1
@emannnsd as.sniida dana)
........................... N3NNI
(FNMAAINSD 03 dmns J@aANENaa)
........................... NIsNMS

(A5.NT08 b UIN)



o

WIEy s - mImugumsaeufumsisen lulanioisaganilasmslidaidnn
uwuiaosamwiadeniinesli (CALL ADMISSION CONTROL IN CELLULAR
NETWORK USING STATISTICS FROM USER MOBILITY MODEL) a.fitl3ni :

Hel. 03, WA 8Fna, 64 Wi, ISBN: 974-17-5179-6.

Inndnusaiiuiiauemsaugumsasuiumsisonlulasaeimagansilimaddnauuniass
« o o o o = = o o o ¢ o | < =
amwiadouiinaali nssinumsiianediiiimmadaesmainludssgndlilulaseomaganiase
o « = 29 v a a (3 o N o P Y o '
lagwuuiassamwiadoniisosdli iiawe linoinus atfuitdnnannioyanmmslivsmyluudas
¢ PPN ' d v v o v @ v - a 1o P
wadnoliusmudazan desnngliusmmnnedeiuiagammiidamiumsaadsms nndoya
PPN o da S o & o N I3 Ve w e y
nalfusmyansnsadunme uunudinhubeaniua Suiwwniwes v dwsinih llimsanqums
@, o o
naUTUMIITINaUe
i atfuiinadeums muqunisaouiumsison awe las i mshassamumsaiuy
wmgmanifinmbe lasulSeudionnisaugumsneusmsiEonilduwe fmMsauqumInaufumsison
o Y] P ' & A o da 1 < 1 a <
AU AAeusu M3 Son i naasadte Imuuoudi nhadismelos L insan fawansgnuannms
waouinouliusms wamsnasanuans ifiniimsmuaumneufumsisoniilauaasnialiaiugu
1 o) < 4 1 1 I < '3 19 ! v o
anaiagiflumsvdonmaSonlud anmhasiiumsudenmsusudosy uagzsandmmslinswmns
v o a2 d & R Yy
lasmaSudmnnimesiaisuulaou woamaitnsinumsitaus fadio$inlpedandwmslinsnens
Y a U =3 4 1 a = B! M v o 1
woudlfusmsilignudenlunsziiumsuandonyl wazanmbnaiiuiimsSonlnilésumsaousuuas i
< 4 vaa & N a ¢ o & = [Y)
gnudenlunssinumsuaudoed liddelin mnitwingiinusaiuiuSoaiivumsaugumyasufums
Sonfilaua MumymugunsaausumsSonuundsestesdganmaii namsnadouuans liiuinims
MUINMIABUTUMIITIN Mk NUseANTMUANTIIMINUINMINBUTUMTIT oL A1 dovd s

Al dwmsuynanninesgaemumsiusmaiianiinson

madm Jaanssulwih  aefieReRda . ... .. ...

sdim Smnslilih meiteleamisdiam . .. &2/ .. M .....

fmifner 2548



# # 447 06521 21 : MAJOR ELECTRICAL ENGINEERING
KEY WORD: CALL ADMISSION CONTROL/ MULTISERVICE CELLULAR NETWORK / USER
MOBILITY.
SESTHA RAPEEPUN : CALL ADMISSION CONTROL IN CELLULAR NETWORK
USING STATISTICS FROM USER MOBILITY MODEL. THESIS ADVISOR: ASST.

PROF. CHAODIT ASWAKUL, Ph.D., 64 pp. ISBN: 974-17-5179-6.

In this thesis, Call admission control (CAC) in cellular network using statistics from user
mobility model has been proposed. This thesis considers the importance of implementability
in real cellular networks. The proposed mobility model in this thesis can be calculated from
the service time within each cell of individual users because every service provide must have
this information available for their billing process. With this service time information, the so-
called mobility-based effective available bandwidth can be easily obtained as a new parameter
introduced for the CAC of this thesis.

To evaluate the performance of proposed CAC, an elaborated discrete-event simulation
experiment has been carried out. A comparison has been made between the proposed CAC
and a standard CAC that accepts every new call whenever there is sufficient bandwidth without
considering any effect of user mobility. The obtained results suggest that the proposed CAC
can efficiently control the probability of new call and handoff blocking as well as the network
utilization. Fine tuning of CAC can be achieved by the appropriate selection of bandwidth’s
threshold parameter. Moreover, the proposed CAC can achieve significant improvements in
the good utilization of network and the successful call probability. Finally, this thesis has
compared the proposed CAC with a fixed guard channel CAC. Practical results obtained in
this research show that the proposed CAC results in a better performance for all the quality of

service parameters here in considered.
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Mflumsmen P, ;(Ty) wiaanuingiusesdlivsmaisalivsmslusad ¢ dwsadusnaglivsmslu

wad j whenan Tj, deol
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$\3] Dt ADNANNNIMUWIYNIA § way Dt ﬂE]VIﬂ‘I/lNQiQVIVLﬂﬂ'Iﬂﬂ"liLﬂ‘iJ“ﬂE]Ha“VlL'Jiﬂ t Glu"ﬂm:m « N9

fMilsgnauamn3sy (smoothing factor) MwINNANNIS

E2
o =c—2 (2.13)
Os+1

We 0 < ¢ <1 E, =Dy — D, feanuilanmamsvinng (prediction error) luaaeiien ogi
MUIBNNANMT
2
0s+1 = cEZ 4+ (1 —c)os (2.14)
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Abstract

This paper is concerned about the design of call
admission control (CAC) in multimedia wireless network
using user mobility statistics from mobility model. This
work considers the importance of implementation in real
wireless network. Mobility model in this work is calculated
from service time in each cell of each uszer because service
provider must collect this information for billing processes.
Then performance evaluation is done by discrete-event
simulation program. Result shows that this CAC can ba
used for controling and improving quality of service,

Keywords: call admission control, multimedia wire-
less network, user mobility
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I. INTRODUCTION

In wireless networks, users can change their locations while
services are in progress. This leads to the sitwation of handover
or handoff, where users move from their current cell to a
new one to improve the received wireless signal quality.
During a handoff process, if there is no available resource
in the new cell, then the handoff call is dropped. Handoff call
dropping probability is one of the most important quality of
service ((JoS) parameters in mobile wircless networks since
a termination of an ongoing service usually upsets the users
maore than the rejection of new service requests.

In order to improve these (oS parameters, many researchers
have tried to incorporate some information on user movements
in the decision criteria of call admission control (CAC) module
{e.g. [1]-[4]). Most note-worthy concept is that of the shadow
cluster{1], of which principle is to use the mobility information
of users in the estimation of future resource requirements. In
particular, the shadow-cluster CAC module uses the maobility
pattern of each user to help predict the total required band-
width of that user in all the neighboring cells. Such prediction
is carried out on the per-call basis for the whole duration of
call. Unfortunately, despite the potential advantage from this
concepl, the implementation of shadow cluster requires too
large a database to keep track of the mobility information of
all uzers.

With major concems on practicality of algorithm imple-
mentation, this paper has improved upon the shadow cluster
concept by proposing a simple yet efficient CAC algorithm.
Instead of trying to keep track of every user in the system,
it is here envisioned that only some mobility statistics should
suffice in improving the CAC performance. Specifically, the
user mobility weigh! parameter is introduced as a statistical
measure of user mobility patterns. These mobility weights are
essentially computable from user’s service times with each
cell. Since service providers must collect this information in
their billing process, it is clear that the proposed algorithm
can be readily implemented in the real network. By using
this concept in CAC, a user moving to a congested cell will
naturally be prevented from accessing the system; hence the
avoidance of unsatisfactory handoff droppings.

[I. PROPOSED CAC WITH MoOBILITY-BASED EFFECTIVE
AVAILABLE BANDWIDTH

Let o index the users who want to initiate their services
in cell 4. During the service, a user n may traverse many
cells. Let t,; be the time duration of user n spent with cell j
during its service. To compress the mobility information into
a measurahle form, let ug define for each cell  a set of user
mobility weights w;; as

I tng

Wiy = e
Eztnj
¥ '¥n

(1)

The parameter w;; represents the average proportion of time
spent in cell j, given that the users have initiated their service
mn cell .

To convert from the time proportion into a predicted re-
source requirement, let us also introduce the mobility-based
effective available bandwidth (meab) parameter

meab = wy (B — BY) + Z wi; B}
Wi g

Here, BY is the available bandwidth in cell 4. B is the
reserved (or gnarded) bandwidth for handoff requests in cell
i. Without the sccond term on BRHS of (2) and wy = 1,
meab is simply the amount of bandwidth available for new
call requests. Considering both terms, meab thus represents
a weighted average of bandwidth that would be effectively
available for usages by the new calls at cell 1.

By using (1) and (2), we now define the CAC algorithm as
summarized in Fig. II. CAC mechanism will accept a new call
request at cell § if, and only if, there is an adequate bandwidth
at that station for the request and the parameter meab is greater
than the multiplication between the requested bandwidth and a
threshold parameter cr. Note that the proposed CAC algorithm
is readily applicable for multi-service calls which can request
different values of bandwidths.

@)

111. PERFORMANCE EVALUATION

Evaluation of the proposed CAC has been carried out for
two dimensional mullimedia wireless networks. Discrete-event
computer simulation has been used as a testing platform with
the following settings.



Fig. 1. Call admission control flow chart

1) Metwork is covered by 23 hexagonal cells, each with a
normalized diameter of 1 unit distance.

2) Mew call requests occur uniformly randomly across all
the cells.

3) Users request for four types of traflie, namely, voice,
audio, video and data with probability 0.5, 0.2, 0.1 and
0.2, respectively

4} Call holding times are indepentdently and exponentially
distributed with mean of 3 minutes,

5) Each cell posses a capacity of 30 bandwidth units (BUs).

6) The amount of BUs required by each traffic type is:
voice = 1, audio = 5, video = 10 and data = 2.

T) MNew users arrive at each cell according to a Poisson
process with rate 12 calls/min/cell. Simulation time is 1
hour.

Example of obtained results with 95% confidence intervals
are given in Figs. III-II1. More results and discussions on
the study of different mobility patterns and loadings for the
proposed CAC will be reported in the final version of paper.
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IV. CoNCLUSION

From the obtained results, it can be suggested that the pro-
posed CAC with mobility-based effective available bandwidth
15 a flexible mechanism. By using the available knowledge of
user mobility, the proposed CAC can be employed to balance
between the new call blocking and handofl dropping. Conse-
quently, the probability of call being completed successfully
and the corresponding pood utilization of the network can be
much improved. All these evidences suggest the practicality of
the proposed CAC mechanism in the real multimedia mobile
wireless networks.
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