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Abstract— The radio spectrum is limited. But there is a
rapid advancement in mobile communication system.
Therefore we should pay attention towards effective
methods for proper management of existing radio spectrum.
The number of channels available is not at all sufficient to
meet the needs of the populated users. Thus the core point
here is that we need to employ quite effective channel
allocation schemes. In this paper, we have prearranged the
comprehensive information about fixed channel allocation
in cellular mobile network by reviewing some of the earlier
studies. We have also given our opinions, comments as well
as all possible advantages and disadvantages of all the
reviewed articles.
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l. INTRODUCTION
The popularity of mobile phones is increasing Dayday
because of the fast advancement of mobile techpolbige
network used in mobile communication system is &ztras
cellular Network. The number of channels assignedt
particular base station or cell is quite insuffitieSo the
effective management in channel allocation and mari
employment of Available bandwidth is the core isste
consider for a better and satisfactory communicatio
There are basically two types of channels in caflnhobile
communication system. The first type of channétriewn
as communication channel which are used for estahlj
connection or communication in a cell.
The second type of channel is called as controhichia
which are used to send messages that are genénatbe

channel allocation algorithm. There are many chhnne
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allocation schemes available. These schemes aeralgn
classified into three Categories: Fixed channebcallion
(FCA), Dynamic channel allocation (DCA) and Hybrid
channel allocation (HCA).

Il. FIXED CHANNEL ALLOCATION (FCA)
Fixed Channel Allocation (FCA) systems Allocate &fie
channels to specific cells. This Allocation is &tahnd
cannot be changed. When a call is initiated byea, iswill
search a free channel in the cell Where the ugmeisent. If
free channel is available in that cell then it viié assigned
to that call otherwise the call will be blocked.rFedficient
operation, FCA systems typically allocate chanralsa
manner that maximizes frequency reuse. Thus, irCA F
system, the distance between cells using the shamel is
the minimum reuse distance for that system. Relityabf
same channel by different cells is advantageous and
permissible. But the distance between the two chsuld
be more than a minimum reuse distangg,.D
If the distance is less than,fp, then interference will occur.
Such interference is known as co-channel interfaxre
cell Cx is said to be an interference neighboramdther
cell Cy, if geographical distance between thenmess Ithan
minimum reuse distance,.
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Reuse Distance

Fig.1: depictsfixed channel allocation with reuse distance.

Il TYPES OF FCA BASED ON TRAFFIC
There are two types of fixed channel allocation edoés
based on traffic. They are FCA with uniform traffamd
FCA with non-uniform traffic. In FCA with unifornraffic,
the number of active users in each cell is the santkit
remains constant with time. But in nonuniform tigfthe
number of active users in each cell is not consteitit
time.
3.1 Advantages of FCA In Uniform Traffic
The FCA strategy is simple to implement if the Tiafs
uniform. It is also an optimum channel allocatidrategy.
It is widely used in the cellular networks becausdeits
simplicity. In addition, FCA has the advantages of
maximizing the utilization of wireless channelsidtbetter
under heavy traffic load. It is suitable for micetlalar
sized cells.
3.2 Disadvantages of FCA in Uniform Traffic
The main disadvantage of FCA in uniform
Traffic is the increased dropping rate of handaffis Let
us consider a mobile network in which FCA stratagy
used. The traffic is also assumed to be uniformmbmny
situations, this traffic can be turned into nonanif. The
fixed number of channels assigned to all cells \bid
sufficient sometimes and insufficient some othanes
depending on the traffic load. In the light traftiell the free
channels are available but due to the adoptionG4 ke
cannot use them effectively. Irrespective of thisitation,
FCA scheme is widely used today.
3.3 Requirement of Non Uniform Allocation of Channés
in FCA
To equalize the utilization of channels in all Gelthe
obvious solution is that the cells with higher fiafload
should somehow use the free channels availableouwn
traffic cells. This is possible by a non unifornioahtion of
channels to cells.
3.4 An Investigation of a Non Uniform Compact
Algorithm
Algorithms that distribute channels among the cells
according to their traffic load have been invesda Anon
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uniform compact channel allocation algorithm is discussed

in [3]. Results of example simulations in show timain
uniform distribution of channels adopted by thigaaithm
provides better call blocking probabilities in thestem.

The reduction in call blocking probabilities allowen
average of 10 percent and maximum of 22 percefiictta

be added to the system while maintaining the saale ¢
blocking probability as that of uniform channeloaktion.

It should be noted here that channels are permgnent
allocated to cells and this corresponds to Aftefienging
this algorithm, we have seen that the non unifohanoel
allocation is quite Complicated. The traffic load &
particular cell is not a stationary factor. It withry time to
time which will reduce the performance of the above
algorithm. The variables namely the number of cleés\per
cell and the cost function to be minimized is thebability

of call blocking. This has a very complex expressio
involving cell A these variables. The minimizatiprocess

is far more Complex than the uniformly distributedffic
case for which we know that the same numbechainnels
per would provide the minimum blockage rate. Thgutar
frequency reuse patterns become much more comglexe a
start thinking of unequal number of channels pdlr Y¢ith

a non uniform channel allocation technique, we n&ed
include the call blockage Probability as a criterfor the
above channel allocation algorithm. Because thatioel
between the number of channels and the call blarkag
probability is a complex function, the above algon
sounds more complex.

V. CHANNEL BORROWING TECHNIQUES
A simple scheme enables high-traffic cells to Buafro
channel frequencies from low-traffic cells. These
techniques are usually referred to @wmnnel borrowing
techniques. We have reviewed a channel borrowing
technique [5]. The technical issues are how carrelate
the traffic distribution to the channel allocation?
And which cell should we borrow the channels from?
There are two methods to borrow channetsnporary
channel borrowing and static channel borrowing. In static
channel borrowing, the channels are not uniformly
distributed among cells according to the availattégistics
of the traffic and changed in a predictive manner.
Temporary channel borrowing deals with short- term
allocation of borrowed channels to cells. Once tad
associated with the borrowed channel is completkd,
channel is returned to the cell from which it wasrbwed.
A number of methods for selecting free channelsnfra
lightly loaded cell for borrowing by another celrea
summarized in [4]. These methods either make ahokls
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available for borrowing (this is called simple bming
schemes) or they partition the channels into boatde/and
non borrowable (such schemes are referred to asdhyb
borrowing schemes).

The simulative result in [5] shows that simple Boving
schemes are found to be better under light or nadeler
traffic loads. A quantitative comparison of sometbése
techniques is provided in [6].

After reviewing these articles we have found thebfems
in these techniques that some channels May noh hese
and others may be continually in use. Dependinghaw
often a channel is used and where it is used, yt caaise a
high or low interference to its co-channel elsewheiNe
have taken an example to illustrate this probleopp®se
the cell A in the central cluster in Figure [2] bmwrs a
channel from the solid-shaped cell F within itsstéu to
accommodate extra traffic load.

This means that the corresponding channel in tireks
labeled F and cross-hatched in neighboring clustees
locked until this channel is released by the cell A

This is because the reuse distance for the borr@echnel
has decreased since it has been moved from thdlysoli
shaped cell F, to the cell A.

FCA. The general idea is to increase the number of
channels in cells with the higher traffic load afetrease it
in cells with a lower traffic load so that the oattblockage
rate of the network is minimized.

Fig.2: Temporary Channel Borrowing

Some of the suggested borrowing techniques aredfdoin
be capable of supporting up to 35 percent moréidrtefan
uniformly distributed FCA. Channel borrowing scheme
however, require additional computational complexnhd
frequent switching of channel. They may also affect
handoff strategies.

V. HANDOFF & FRESH CALLS

In general, it is less desirable to dropaadoff Call than to
block a fresh call. The dropping probability lefndoff calls
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is considered as one of the major metrics that areaghe
QoS. It is fine, if afresh call is not initiated due to
unavailability of channel. But handoff call should not be
dropped at any cost. Therefore so many recent ndsea
works were carried out on various channel allocatio
schemes to bring down the dropping probabilityharfidoff
calls [7], [8], [9], [10]. Handoff Queuing Scheme (HQS) is
one of that. According to this Scheme, wheneverser u
moves from a particular base station (BS) to arobizse
station, the received signal strength of the oldebstation
will be decreasing gradually. So at this time a chanff
operation will be started. The direction of the éoasation
where the user is moving towards will be identifiéfdt is
found That there is free channel in that basewstathen the
call will be transferred from the old base statiorthe new
base station with the assignment of the free cHanne
available in the new base station.

When there is no free channel in the new baseo8tatihe
handoff call will be kept in a queue.

As soon as a channel is released, it will be assida this
call. When there are so many handoff calls in theug,
first in first out queue policy will be adopted. éarding to
this policy, the first released channel will beoafited to
Queue, first in first out queue policy will be adopted.
According tothis policy, the first released channel will be
allocated to the firshandoff call in the queue. Then the
second released channel will be assigned to thendec
handoff call, and so on. This process will continue till a
the handoff calls are allocated with released channels. No
fresh calls in the new base station will be initiated idgr
this period.

After going through thisHandoff Queuing Scheme, we
could conclude that higher priority is given to Haff calls
than fresh calls. This scheme not only decreases th
dropping probability of handoff calls but also ieases the
dropping probability of fresh calls. Actually, ime way it

is better and effective. But the overall perforngamt the
system is decreased because it neglects the fafistuader
some situations. So we suggest that care shoutdkea to
increase the customer satisfaction in fresh calsdme
more extent.Guard Channel Scheme (GCS) is another
channelallocation strategy where more importance is given
to handoff calls than fresh calls. According tsthcheme, a
fraction of wireless channels are kept reserved; dof
handoff calls in each base station (BS). These ralarare
referred asreserved channels. The remaining channels,
known asnormal channels are kept for handoff as well as
fresh calls. Initially, all the normal channels assigned to
all kinds of calls until they are finished. All 8k calls will
be blocked afterwards. But the reserved channelsbei
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assigned to handoff calls only. The number of cletsthat
should be set aside for handoff calls depends ¢ot af
parameters such as, the call arrival statisticg, ¢all
duration statistics, mobility of the MSs and salfor

We can conclude that thiduard Channel Scheme (GCS) in
the positive side reduces the droppiagrobability of
handoff calls (handoftall -congestion). However, we can
clearly see one thing here that a fresh call isk#d if there
are only reserved channels left even though nodfandlls
exist. So this scheme fails To bring an increasdotal
channel utilization. This scheme also fails to sgtifully
the fresh call customers by blocking the calls etreugh
reserved channels are available.

In Guard Channd Scheme (GCS), the normal channels are
shared by handoff and fresh calls. But the guanctserved
channels are kept exclusively for handoff calldrésh call
will be blocked if there are no free normal chasneven
though reserved channels are available which is not
effective. So the free reserved channels can belyised

in adynamic channel reservation scheme (DCRS) based on
user movement$ll]. The guard -channels can also be
assigned to the fresh calls whose request probalislia
function of the mobility of users. If there is noigal of the
handoff calls, the request probability will be ored the
guard channels will be used by the fresh callthéfe is no
arrival of fresh calls, the request probability Wbk zero,
and the guard -channels will be used by the hanchif.
When the arrival rate of handoff calls is largeartithat of
fresh calls, the request probability is decreasadkty and
when it is lower the request probability is deceshslowly.
After reviewing this scheme, we are quite gladital fthat
the fresh calls have a chance to use availabledguar
-channels. This scheme aims to reduce the blocking
probability of fresh calls. At the same time it cgurantee
the required dropping probability of -handoff -calls
Therefore the total channel utilization is increhse

VI. CONCLUSION

To equalize the utilization of channels in all selthe
obvious solution is that the cells with higher fi@fload
should somehow use the free channels availableown |
traffic cells. Results of example simulations ih $8ow that
non uniform distribution of channels adopted bysthi
algorithm provides better call blocking probabdgiin the
system. The reduction in call blocking probabiitiallows
an average of 10 percent and maximum of 22 petcaffic
to be added to the system while maintaining theesaatl
blocking probability as that of uniform channeloahtion.
Because the relation between the number of charamels
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the call-blockage probability is a complex functighis
algorithm sounds more complex.

The simulative result in [5] shows that simple laving
schemes are found to be better under light or nateer
traffic loads. Some of the suggested borrowing nepres
are found to be capable of supporting up to 35qrgrmore
traffic than uniformly distributed FCA. Channel bowing
schemes; however, require additional computational
complexity and frequent switching of channel. Thagy
also affect handoff strategies. In general, ieissldesirable
to drop a handoff call than to block a fresh caliah is
reflected inHandoff Queuing Scheme (HQS) andGuard
Channel Scheme (GCS). But however, the customer
satisfactionin fresh calls is decreased in HQS and GCS.
The dropping probability of handoff calls is -cateied as
one of the major metrics that measures the QoS. &iah.

in [11] shows that theDynamic Channel Reservation
Scheme (DCRS) based on user movements decreases the
blocking probability of fresh calls without saccifig the
dropping probability of handoff calls, which incees the
total channel utilization.

REFERENCES

[1] M.L.S.N.S. Lakshmi, M.S.L. Ratnavathi and S. Gopi
Krishna,”An insight to call blocking probabilitiesf
channel assignment schemes” International Journal o
Advances in Engineering & Technology, May 2012.

[2] Theodore S. Rappaport, 2003, Wireless
Communications Principles and Practice, Second
edition.

[3] Jiangping Jiang et.al., 2002, “On distributed dyitam
channel allocation in mobile cellular networks”,[EE
transactions on parallel and distributed syster{l Q)3
1024-1037.

[4] M. Zhang and T. S. P Yum, 1991, “The non-uniform
compact pattern allocation algorithm for cellular
mobile systems”
|EEE Transactions on Vehicular Technology, Vol. 40,
No. 2, pp. 387-391.

[5] I. Katzela, M. Naghshinesh, 1996, “Channel
assignment  schemes  for  cellular mobile
telecommunication systems”, Personal

Communication Magazine.

[6] S.S. Kuek and W.C. Wong, 1992, “Ordered Dynamic
Channel Assignment Scheme with reassignment in
highway micro cells,” IEEE Transactions on
Vehicular Technology, Vol. 41, No. 3, pp. 271-276.

[7] M. Rajaratnam, and F. Takawira, 1998, “The two
moment performance analysis of cellular mobile

Page | 131



International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orqg/10.22161/ijaers/3.12.26

[Vol-3, Issue-12, Dec- 2016]
ISSN: 2349-6495(P) | 2456-1908(0)

networks with and without channel reservation,” in
Proc.|EEE ICUPC2 98, Florence, Italy, pp.1157-61.

[8] M. Rajaratnam, and F. Takawira, 1997,”"Hand-off
traffic modeling in cellular networks,” iRroc. |IEEE
Conf. Global Telecomm. Phoenix, AZ: GLOBECOM
297, 3-8 pp. 131-7.

[9] T.T. Pham, and A. Perkis, 1998, “An introduction to
radio resource management in cellular systems,”
Available from: http:/ /www.item.ntnu.no/z fli/cac
tung.pdf.

[10]M. Sidi, and D. Starobinski, 1997 “New call blocgin
versus handoff blocking in cellular networks,”
Wireless Networks, Vol. 3, pp. 35-42.

[11]Y.C. Kim, D.E. Lee, B.J. Lee, Y.S. Kim, and B.
Mukherjee, 1999, “Dynamic channel reservation based
on mobility in wireless ATM networks,”|[EEE
Communications Magazine, Vol. 11, no. 37, pp. 47-
51.

[12]Mohamed Kadhem Karray and Yasir Khan,
“Evaluation and comparison of resource allocation
strategies for new streaming services in wireless
cellular networks”, 1978- 1-4673-1008-6/12/$31.00 c
2012 IEEE

[L3]Mohamed Abdelghader Morsil, Ashraf Gasim Elsid
Abdalla2, and Mohammed Abaker3, Adaptive Hybrid
Channel Assignment (AHCA) Algorithm, Feb 2015.

[14]G. Arul Dalton, Dr. T. Jeba Rajan, and Dr. K. Siva
Sankar, An Optimized Channel Assignment Strategy
For Wireless Cellular Networks, 2013.

[15]Arafat Abu Mallouhland Christian Bach2, Dynamic
Channel Allocation in Cellular Networks, 2013
Innovative Space of Scientific Research Journals.

[16] Seong-Hoon Leeland Byung-Tae, An Intelligent
Channel Allocation Mechanism, 2013.

[L7]Swati Sonavanel and Dr. R, and R. Sedamkar2,
Improved Channel Assignment Scheme in Cellular
Mobile Communication, October 2012.

[18] Asharaf Gasim Elsid Abdalla Channel assignment and
handover strategies in an integrated mobile steelli
telecommunication System”, PhD thesis UKM, 2002.

[19]Sigmmd, M.Redl malhias, k.weber, Malcolm
W.Oliphat, GSM and personal communication Artech
House Publishers / ISBN: 0890069573 2009.

[20] Peter Stavroulakis, Terrestrial trunked radio TETRA
global security tool, springer, 2007.

[21]Gordon L.  Stuber, Principles of
communication, second edition.

mobile

www.ijaers.com

AUTHOR'S BRIEF INTRODUCTION
Mohamed Abdelghader Morsiis Research in the level of
PhD, Faculty Engineering, and Alneelain University,
Sudan. He received Master of Science (Msc) in
Telecommunication Engineering degree in 2010, from
Sudan University, Sudan. He Received Bachelor Begre
Electronic Engineering (Computer Engineering), from
University of Science & Technology, Khartoum, Sudan
Research interests include the flowing fields: M®bi
Communication, Satellite Networks, and Wireless
Communication .He Spectrum Engineer at NTC (Nationa
Telecommunication Corporation), Spectrum Department
Head of Terrestrial Service Section.
Dr.Amin Babkir Associate professor in telecommunication
Engineering and Network, Alneelain University, Het dis
PhD from Alneelain University and Msc from Khartoum
University. He got his B.Sc. in electronic enginegr
Khartoum University. He is published more than 120
technical papers and supervised more than 60 Rimb.
Master Students.
Dr.Ashraf Gasim Elsid Abdalla, Associate professor in
telecommunication Engineering and researcher irncespa
technology center in future university. Also heatsademic
members of electronic department in college of eegjing,
Sudan University of science and technology. He was
former lecturer and researcher in many Malaysia
Universities; UKM, UPM, UIA and MMU. He got his
Ph.D. and M.Sc. from National university of Malay&001
and 1996 in electrical and electronic system. He hys
B.Sc. in electronic engineering from technical @nsity of
Budapest 1993. His research focus on Mobile anellisat
communication. He published more than 60 technical
papers and supervised more than 50 Ph.D. and Master
Students.
Khalid Qasem Mohamed Alborahy, received the B.Sc
degree in  Electronic  Engineering  (major  of
telecommunications) from Sudan University of Sceaad
Technology (SUST), Khartoum, Sudan, in 2007 anddV.S
degree in Telecommunication Engineering from Sudan
University of Science and Technology, Khartoum, &ud
in 2010. Currently he is doing his PhD research in
telecommunication engineering at the faculty of
Engineering, Department of Electrical and Electroni
Engineering, University of Khartoum (U of K), Khartm,
Sudan. His research interests are in wireless
communications, including mobile broadband, 4G, 5G,
heterogeneous networks, channel assignment, handove
integrated wireless networks, and next generation.

Page | 132



