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The rapid evolution of cellular technology and the augmentative user demand for advanced mobile services
leads the industry to develop more efficient network structures. The increasing number of cellular users and

the demand for broadband mobile communications drives to the research of new methodologies for the design of cellular
networks and services. In cellular mobile communication system the existing dynamic channel allocation scheme suffer
from high blocking probability and forced termination probability. To mitigate this problem, in this paper we evaluated the
performance of dynamic channel allocation scheme based on carrier-to-noise interference ratio, we have evaluated the
system in terms of total system performance such as blocking probability, forced termination probability of the call, spectral

efficiency and throughput of the system.

1. INTRODUCTION

The entire service area of a radio environment is divided into
several smaller areas called cells. Each cell has a base station
located in its center. In order to make a call a mobile user
has to establish a radio link to the base station of the corre-
sponding cell. The radio link associated channel can interfere
with the same channel activated in another cell if the cells
are not sufficiently spaced apart [1]. The minimum separa-
tion distance between the cells that keeps the interference
level under a given threshold is the reuse distance.Channel
allocation is one of the fundamental solutions due to the fact
that it determines how the available bandwidth will be man-
aged [2]. However, channel assignment presents a challenge
because co-located wireless networks are likely to be tuned
to the same channels. Some strategy must be applied to se-
lect the assigned channel. In contrast to traditional call-by-
call DCA schemes, where the channel assignment is based
only on current channel usage conditions in the service area,
in this work we considered an interference aware DCA algo-
rithm, in which the channel assignment is adaptively carried
out using context information on the previous as well as the
present channel [3].

Il. RELATED WORK

The available frequency spectrum is limited and the number
of mobile users is increasing day by day, hence the chan-
nels must be reused as much as possible to increase the sys-
tem capacity. Various channel assignment schemes namely
fixed channel allocation (FCA) and dynamic channel alloca-
tion (DCA) schemes. In FCA [4],[5], [6] channels are allotted
permanently to each cell based on predetermined estimated
traffic where as in DCA [7], [8],[9] the channels are assigned
on a call-by-call basis in a dynamic way and the entire set of
channels is accessible to all the cells. DCA makes wireless
networks more efficient, especially if the traffic load distribu-
tion is not known beforehand or varies with time. The advan-
tage of dynamic channel assignment is the flexibility and the
traffic or interference adaptability.

1l PROBLEM FORMULATION

In the model, we first take input coordinates of the user’s
position and the base station to obtain the path loss value
and then add shadowing attenuation value. After that we ob-
tain the attenuation value of the desired signal and from this
value we can obtain the carrier-to-noise ratio (C/N) of the sig-
nal received by the base station. After calculating the value
of C/N, we search for an available channel that is not in use,

and that satisfies the interference conditions of the carrier
to- noise plus interference ratio C/ (N+I).The channel search
is conducted in the repeated channel numbers of that cell,
so that the provided number of channels is examined in its
entirety. If another user is allocated to the same channel, we
calculate the interference from that user. Simulation is made
for 5, 15, 20, 25 and 30 user’s per cell respectively. Each user
has an average hold time of 120 seconds. For uniform traffic
the average call arrival rate of 6 times per hour and 12times/
hour in all cells. The simulation starts with the status initializa-
tion, then it enters into a parameter loop that corresponds to
5,10, 15.20, 25 and 30 users per cell. A time loop starts in
every parameter cycle. The time loop ends when the simu-
lated time has reached 5000 seconds & is indexed with 10
seconds in every cycle. In each time cycle the existing calls
are tested for the termination criterion. After that, new calls
are randomly generated and the available channels are al-
located in a fixed or dynamic manner respectively. A variable
block number is indexed if the channel allocation fails. At the
end, data obtained in simulation are written in the specified
files and the program stops.

IV SYSTEM MODEL

We divided the total geographical area into 19 cells of cluster
size 19 and 190 channels and each cell contains 10 channels.
Two techniques are preferred in the system such as cell layout
and cell wrapping. Discrete meshes for the allocation of traf-
fic into hexagonal cell [10]. The mean arrival rate of each user
is considered by the Poisson distribution, every initiated call
has its own call holding time that is subjected to the expo-
nential distribution mean value of holding time. Shadowing is
assumed to be subject to log normal distribution. We discuss
the system performance measures like blocking probability is
defined as the statistical probability that a new call will fail to
find suitable channels that satisfy the C/(N+I)Ratio condition
is given in equation 1.
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Here a is the path loss factor, A is a proportional coefficient,
P is the transmitted power of user T, ,D, is the distance be-
tween user T and base station R_.In addition, &  is the distor-
tion caused by shadowing between T, and R, the value of

which is expressed by decibel in equation 1.
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Blocking probability is the measure pertaining to new calls, a
connected call can be interrupt before it finishes due to rapid
degradation of the C/(N+l) ratio condition [11], most impor-
tant characteristics for the performance of a cellular network
is blocking probability given in equation 2. When a new call
arrival occurs and the network cannot allocate a channel then
we say that this call is blocked. The blocking probability P is
calculated from the ratio o

number of blocked calls

P . =

blocking number of calls
If the received power of each user is high enough, we can
make the assumption that the interference from other users
can be ignored. Thus, we can compare the simulated block-
ing probability with the theoretical which is given in equation

. (" Dow @
blockingiheoritical T u("s ](v]ﬂ'

where n is the number of users, s is the number of channels,
v is the average call arrival rate (for no connected user) and h
is the average call holding time.

When a call is in progress and the required quality conditions
are not met then this call is obligatory driven to termination.
The forced termination P_is calculated from equation 4.

fr

aum of forced calls (4)

num of calls — num of blocked calls

Fig. 1 shows the cell layout of 19 hexagonal cells having in-
formation is stored in the 19x2 matrix. For example, base in-
formation (5,1) and base information (5,2) respectively reveal
X and Y coordinate of the fifth base stations. In our system,
regulated numbers of users are scattered in each of the 19
cells from which data are taken. Using the DCA algorithm,
we should take cell with its neighbors having co-channel in-
terference has a significant effect on the performance of the
sample cell. For example, the 5th cell is subject to interfer-
ence from the 1st, 4th, 14th, 15th, 16th, and 6th cells. Cells
located farther away, such as the 2nd or 3rd ones, could in-
terfere with the 5th cell. However, it is assumed that such
interference is decreased enough by the distance that it can
be ignored, and we take into account only the six immediate
neighboring cells in the system. On the other hand in the
case of the 9th cell, which is located on the boundary of the
cell layout, it has only three neighboring cells, the 10th, 2nd,
and 8th. Such a "boundary cell” has different performance
than an “inner located cell,” for example the 9th cell, which
would show better performance than the 2nd cells, because
fewer cells cause interference in the 9th cell. Consequent-
ly, taking user activity in the boundary cells as well as that
in an inner cell into account does not adequately evaluate
DCA performance [12]. Thus, to avoid such a problem, two
solutions can be used. One is to take data only from inner
cells such as the 1st, 2nd, 3rd, 4th, 5th, 6th, and 7th cells in
Figure 1, and exclude boundary cells. These inner cells are
all subject to interference from six neighboring cells and are
expected to reveal effective performances of the DCA algo-
rithm. The other solution is to use a cell wrapping technique.
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Figure1: Cell layout
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Fig 2 shows a concept of this technique. In this technique,
boundary cells are regarded as neighbors of the boundary
cells located almost directly opposite the cell layout. In Fig
2, only the 19 shaded cells are cells that really exist, and the
other cells are copies of the real cells having the same num-
ber. As a result, the 9th cell suffers from interference not only
from the 10th, 2nd, 8th cells, but also copies of the 13th,
17th, and 14th cells in the neighboring positions. On this
assumption, every cell in the cell layout can be regarded
as being “Inner-located cell” having six neighbors. To real-
ize cell wrapping, wrap information 19x19 matrixes reveals
the relationship among the 19 cells, including cell wrapping.
Thus, for example, wrap information (5, :) stores information
for fifth cell about other cells, especially wrap information (5,
2) to wrap information (5, 7), which are the numbers of its six
neighbors.
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Figure 2: Cell-wrapping technique concept

V SYSTEM FLOWCHART

The flow chart of the system in Fig3 consists of three parts:
the preparation part, several pieces of information needed for
the system is introduced, such as the cell layout, before the
main loop is started. The main loop of our system is activated
by the while loop with preliminary finish time. Throughout
the entire loop, the status of present users is checked and, if
necessary, renewed in a short time interval. Several status in-
dicators are successively stored in a matrix [14]. In every time
period in the loop, each user causes several events, such as
call initiation, channel searching, channel allocation, channel
reallocation, and call termination based on the status matrix.
In a time period, the following events are considered in turns:
1.Calls of connected users terminated if they finish in the
period.2.Calls of still-connected users is examined. If a de-
sirable interference condition is not satisfied, reallocation is
attempted by searching for newchannels.3.With preliminary
probability; users that are not connected start new calls and
search for channels that satisfy the interference condition. 4.
Returns to stepl. Several types of numerical data are also
measured in every period. Finally, in the output part, meas-
ured and accumulated data in the main loop are organized
into output, in the form of output matrix.
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Figure 3: Flow chart of the system

INDIAN JOURNAL OF APPLIED RESEARCH = 323



RESEARCH PAPER

VI. RESULTS AND DISCUSSION

We have already counted the essential numerical values such
as call number, block number and force termination num-
ber, thereby calculating blocking probability P, and forced
termination probability P, based on the equations (2), (3)
and (4) respectively. From the results shown in fig 4 and fig
5 shows the blocking probability versus the number of us-
ers, are compared between theoretical and practical value of
our proposed system and evaluated the performance of the
forced termination probability theoretically and practically in
the proposed system than the existing system as shown in
fig6 and fig7.In our system, user distribution is considered to
be uniform over one cell as well as over the entire cell layout.
Such a condition is realized by cells distributed into a lot of
small meshes. A mesh generator in our system, outputs the
number of meshes in a cell and stores in a matrix which con-
tains the position of each mesh. Fig 8 shows the result, where
“Fineness” is a parameter for mesh fineness and is usually
set to “Fineness=50" in our system. In this paper, using dis-
tributed dynamic channel allocation technique from Fig 9-10
and Fig 11-12 using ultra wideband technology increasing
the number of users which increases the spectral efficiency
and throughput.
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VIl CONCLUSION

The wireless resource allocation has received a tremendous
attention due to rapidly growing interest in wireless commu-
nications. In this paper we have provided an extensive survey
of the resource allocation problem in wireless communica-
tions These emerging new areas will introduce a new set
of constraints in channel allocation problems. We base our
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observation on an evaluation of total system performance
considered by introducing a DCA simulation with various
performance parameters. Dynamically changing the chan-
nels allocated to different cells enable the system to adapt
to temporal and spatial distribution of channel demand.
The proposed technique which is based on dynamic chan-
nel allocation will show remarkable achievement in terms of
i) blocking probability ii) forced termination probability. We
shall improve the technique in future that will outperform
the existing technique both during peak hours and in con-
gested part of the city, reducing the message complexity
and channel acquisition delay. Dynamic channel allocation
has received more attention because of high reliability and
scalability. Most of the allocation techniques did not make
full use of the available channels. The proposed channel al-
location technique makes efficient reuse of channels using
cell-layout and cell-wrapping. With the help of distributed
dynamic channel allocation technique both spectral efficien-
cy and throughput is playing an increasingly important role
as future wireless communication systems will accommodate
more and more users and high performance services.
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