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Abstract

The continuation of an ongoing call is an importgoglity measurement in GSM systems. Handoff pces
enables a cellular system to provide such a fgdilit transferring an ongoing call from one BasetiGtato
another. Different approaches have been proposg@pplied in order to achieve better handoff servio our
previous paper entitled “Development of Efficieraidloff Queuing Scheme for Minimizing Call Drop Dige
Handoff failure in GSM Systems”, we proposed andlgred a scheme integrating the buffer facilitythe
M+G scheme to further reduce handoff failure. lis thaper, we continue with the analysis of thiseseé by
subjecting it to comparative evaluations with scemésting schemes. The simulation environment wasedo
MatLab.
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1. Introduction

There is an ever-increasing demand for wireless nconication services as a result of the pervasive
development, availability and cost-effectivenessmireless network. The means to provide omnipreset
seamless wireless network services, which inclugtéebvoice service, more bandwidth, higher datasrand
better QoS while considering overall system compjexs a major challenge facing the wireless netwo
technology. For a mobile station to communicatehvéhother user or a base station, it must firstioba
channel from one of the base stations that itlisn@ to. If there is available channel, it is greah to the user
otherwise the new call will be rejected. The chdimeeleased either when the user completes thercmoves

to another cell before the call is completed. Thacgss whereby a mobile user moves from one ceahtdher
while a call is in progress is known as handoff.i/performing handoff mechanism, the mobile ueiuires
that the base station in the cell that it moves inill allocate it a channel (Sidi & Starobinski 8. Handoff
mechanism is a key element in the provision of goted quality of service in wireless networks.islthe
process of changing the channel (frequency, tiog spreading code, or combination of them) assediaith
the current connection while a call is in progradsually, this is initiated either by crossing adl é®undary or
signal quality degradation in the current chanidp@n, Kalu, Ozoumba & Obot 2013). The term hanawff
handover refers to the process of transferringrayoimg call or data session from one base stati@mtadjacent
(neighbor) base station. It is a technique useprdeide QoS in a network by regulating the accessetwork
resources by the new calls and the ongoing caifaplg stated, it is a mechanism that accepts ongaomll
request provided there are adequate free resotoceseet the QoS requirements of the new/ongoing cal
requests without violating the committed QoS o€atly accepted or ongoing calls in that’s system).(BBe
establishment and management of call connectiansy@ortant issues in QoS-sensitive wireless netsvarhis

is because the subscribers are expected to margyidirection during the communication sessiongggpcing
handoffs between cells. The current trend in cafluletworks is to accommodate more mobile subsariinea
given wireless area. This could result in more ety handoffs, and makes connection-level QoS wiiffieult

to achieve. Two important matrices in QoS perforogaparameters are the probability of blocking nallsand
the probability of dropping calls due to hando#ifdres. Mobile users, once their connections ateig, should
be able to continue with the communication as lasghey want as is obtainable in a wired networth \ioS
guarantees (Chdi Shin 2000). Study shows that it is practicallypossible to completely eliminate handoff
drops; therefore the best method is to provide sfma of probabilisticQoS guarantees. Since dropping a call
in progress is more annoying than blocking a neliwreguest there is need for handoff calls to g higher
priority in the system design. According to expettie challenges for achieving optimum spectratiefficy and
high data rate in wireless cellular communicatiogtworks is increased by the wireless communication
environment which is characterized by dynamic cletsrhigh influence of interference, band with shge and
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strong demand for Quality of Service (QoS) supp@kpan, Kalu, Ozoumba & Obot 2013)( Sun, Sauvéla,
Howie 2001). In order to support various integaservices with certain QoS requirements in theseless
networks, the study of Radio Resource ManagemeRMR Radio Resource Provisioning (RRP), and mapilit
management is usefuFg§ng 2005)There are notably two types of handoff principlde& soft handoff and the
hard handoff (Nasif, Tara, Sibel & F. Kemal 2006)practice, the BS makes handoff decisions witistance
from the MS. If a new BS has some unoccupied cHantigen it assigns one of them to the handed alff ¢
Nevertheless, if at the time of the handoff, afl tthannels are in use, two things could happeraheould be
dropped or it is delayed for a while (Felipe, Gen&rAndrés 2010). Most times, the poor QoS exp&eehin
wireless network systems is attributed largely andoff defects and has caused many mobile usenshtecribe
to more than one service provider in order to naamtseamless connectiolssues like call admission,
connection quality, and handoff success and mghititnagement determine the users’ satisfactionpel
Genaro & Andrés 2010) (Fang & Zhang 2002).

2. Review of Relevant Literatures

There are many issues and related research workselarar systems. As the results of the high leogl
resentment and prolonged dissatisfaction experiebgenobile users due to handoff failures in wissleellular
networks, researchers have continued to developeahdnce various handoff schemes for minimizingdb&n
failure. The mechanisms are often based on callissiom control, handoff prioritized schemes mopikind
buffer management for different traffic classesvireless networks, etc. The various handoff scheshed be
discussed in this section.

Lu & Bharghavan (1996proposed an adaptive QoS management system itesgreultimedia networks. The
system proposed was based on a service model ddsign both connection- and application level QoS.
Wireless multimedia applications are classifiedbiulifferent service classes in the service modelthsjr
application profiles. The system performs an adaptiesource allocation for each service class uireg
appropriate CAC schemes tailored to the QoS renpgings of the service class under consideratiomak
demonstrated through analysis and simulations, that proposed system meets the QoS requirements of
different service classes in the system and achkieansiderably high network utilization. An anadgti
approach for performance evaluation of wirelestutzl networks was presentedfiang (2005)The analytical
approach demonstrated how simple mathematical igebs can be applied to obtain outstanding analytic
results for many performance metrics including bédicking and dropping probabilities. The analysiesented
more realistic distribution models for the involvemhdom variables. In Yi & Derong (199%e number of
guard channels is allocated automatically in rizaé tto reduce the loss probability of handoff callssituation
where the handoff calls are queued and no new ealshandled before the handoff calls in the quase
presented in Sirin (1992). Hence, this makes ittsir than the guard channel methods. An integnatd
direction of mobile into the M+G scheme to reduoe handoff failure was proposed in Akpan, Kalu, @mba

& Obot (2013). The scheme utilizes the directionnudbile alongside the signal strength and avaitgbdf
channels in making the handoff decision.

3. The Proposed Scheme

In our work, Inyang, Opara & Akpan (2014), we deymld an Efficient Handoff Queuing Scheme for
Minimizing Handoff failure in GSM Systems. The fausoM/M/S/S queuing approach was adopted to model th
system. In this paper, we will be comparing thefgraenance of this scheme with some existing schemes.
Simulation environments were built in MatLab to lexie the performances of the proposed schemes and
comparison with other schemes. The interfaces (&Jlthe simulations are shown in figures below.
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Figure 2 Simulation GUI 2

4. Performance Comparison of the Proposed Handoff Scheme with some existing Handoff Schemes

This section looks into the performance evaluatibthe proposed scheme in comparison with otheistiag
handoff schemes. The existing schemes under coatime are the M+G and GC schemes. Figures 3 and 4
depict the Handoff Failure Probability against Reed Channel size at channel of 50 and 34 respbgtiv
Figures 5 and 6 depict the Handoff Failure Prolitghélgainst Reserved Channel size at traffic ofab@ 100
erlang respectively. Figure 7 shows the HandoffuraiProbability against Reserved Channel sizauatig size

of 500. Figures 8 and 9 show the Handoff FailurebBbility against Queue size at channel of 34 abd 5
respectively. Figure 10 shows the effect of quame sn the Handoff Failure Probability. It can ke from
Figures 3 to 10 that the handoff failure probapilif the proposed scheme is lower than that of dtier
schemes. The graphs indicate that the proposednscperforms better than the M+G and GC schemesrunde
study. This is because, poor signal handoff calisimmediately dropped in the GC method but the GQvaind

the proposed scheme take into consideration thenehavailability and signal quality. This ensutbat fewer
handoff calls are dropped. The notable featuréehefpgroposed scheme is the combination of the M+dtha
handoff queue. In Figures 8 and 9, the effect efgheue is very obvious. As the queue size incsetheefailure
probability of handoff request decreases for theppsed scheme while the M+G and GC remains relgtive
constant. This brings about the better performaicie proposed scheme over the other schemesteFigu
depicts the relationship between the three schémiesms of queue size and handoff failure. It barobserved
that as the queue size tends to zero, all the $ekemes converges. At this point, the three schdraee the
same characteristics. Figure 11 and figure 12 sti@whandoff failure probability against traffic that queue
size of 2000 and 100 respectively for the differ®@abhemes. It is observed that the proposed schama hetter
performance than the M+G and GC schemes. This theasesult of the extra provision made by the loéind
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5. Conclusion

It has been proven that there is a finite probgtiliat an ongoing call might be rejected whilartgyto establish
handoff process. The research work describes thelagment of a new Handoff control technique in GSM
system. Most of the existing research works havecansidered buffering handoff calls as a way du@ng its
forced termination probability. Instead of deteaiting the quality of service of handoff calls irethresence of
new calls, a buffer is introduced to take care to$ tand the total throughput of the network wiltriease
considerably. In this paper, it has been demormsirtitat by integrating the concept of bufferinggigg)) to the
M+G, the handoff call dropping probability has beemsiderably reduced. The performance of this selveme

in terms of dropping probabilities was carried asing MatLab. The performance of the handoff scheras
compared with other existing schemes. It has beews that the use of the buffer in the in the psgabhandoff
scheme helps in further reducing handoff failurenimbile systems.
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