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Abstract
Mobility management and bandwidth management are two 
major research issues in a wireless cellular network. Mobility 
management consists of two basic components: Location 
Management and Handoff Management. To provide QoS to the 
users, Handoff is a key element in wireless cellular networks. 
It is often initiated either by crossing a cell boundary or by 
deterioration in the quality of signal in the current channel. In this 
paper, a new admission control policy for cellular mobile network 
is being proposed based on the prediction of the mobile user’s 
next location. Location Prediction is made by using the Genetic 
Algorithm (GA). The Scheme proposed in this paper provides 
good accuracy of prediction. Call admission control algorithm 
defined here reduces the two important QoS parameter in cellular 
networks are Handoff Call Blocking Probability (HCBP) and 
Handoff Call Dropping Probability (HCDP).  In this paper, it is 
shown that when HCDP is controlled, the HCBP is also controlled 
to a minimum extent while maintaining lower blocking rates for 
new calls in the system.
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I. Introduction
Due to the increased urge to use the wireless communication in a 
satisfied way, a promised Quality of Service (QoS) is required to 
manage the incoming new calls and handoff calls more efficiently. 
The geographical area is divided into smaller areas in the shape of 
hexagon called as cells. A Base Station (BS) is located at each cell. 
The Mobile User (MU) within that region is served by these BS. 
Before a MU can communicate with other MU in the network, a 
group of channels should be assigned. The cell size plays a major 
role in the channel utilization. A user has to cross several cells 
during the ongoing conversation, if the cell size is small. During 
the ongoing conversation, the call has to be transferred from one 
cell to another to achieve the call continuation during boundary 
crossing. Here comes the role of Hand off (HO). Transferring 
the active call from one cell to another without disturbing the 
call is called as the process of HO. HO is otherwise a “make 
before break” process. Time slot, Frequency band, or code word 
to a new base station [1] may be the terms of call transfer from 
a cell to another.
A typical Cellular Network is shown in fig. 1. The MTSO scans 
the residence of the MU and assigns the channel to that cell for the 
call. If the MU is travelling while the call is in progress, the MU 
need to get a new channel from the neighboring BS to continue 
the call without dropping. The MUs located in the cell share the 
available channels.  
With respect to QoS, modeling the mobile user’s mobility pattern is 
an important task. It helps in planning, operation and maintenance 
of networks. By proper planning the network model and predicting 
the future mobility of a user it is possible to determine the number 
of users in different cells in a specified network. As the size of the 

cell decreases, the number of handovers becomes more. So, it is 
important to devise a perfect prediction algorithm and admission 
control algorithm to provide a better QoS.

Fig. 1: Cellular Network

The user may be provided with value added services like route 
guidance, local traffic information, online advertisement etc., if the 
mobility prediction in combination with user’s profile is provided. 
Using GA prediction of the next location of mobile user becomes 
accurate. In GA a large amount of training data is required to 
train the network to get an accurate output. The training data is 
obtained by studying the history of user’s mobility. There is no 
value in forcing the intelligent system to learn what is already 
known. So selecting the training data as well as the input to the 
network is important.

II. Related Work
In modern era of wireless communication, placing a call is not so 
difficult but receiving a call involves much effort in managing the 
system. When all channels are busy; those users with preemptive 
priority are able to drop the non-preemptive users’ calls [3].        
I-Shyan Hwang, Ruey-Rong Su  proposed the multiple-criteria 
Adaptive Grey Relational Analysis with a prediction-based risk-
avoidance algorithm, to efficiently switch MUs to the most suitable 
target network, thus minimizing waste of network resources and 
balancing system loading. The fluid flow model [8] and random 
walk model are the two main types of mobility model that have 
been applied in location management studies. 
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The authors [7] have proposed a random walk model. Tuna et 
al propose a novel approach to mobility modeling capturing the 
moving-in groups, conscious traveling and inertial behavior of 
the subscribers in real life, using the locus of the mobile user in a 
terrain. The method proposed [12] aims to reduce signaling load 
resulting from location tracking. An optimal location registration 
area based on various mobility patterns of users and network 
architecture is designed to minimize the rate of location update, 
which in turn reduces the cost of tracking the mobile host [13].  
A history-based location update scheme is considered [14] to 
reduce the number of unnecessary location updates by taking 
the recent mobility history of the mobile terminal into account 
to show that it results in a lower cost for mobility management. 
Dynamic location areas are determined for each user on the basis of 
gathered statistics and incoming call patterns to reduce the average 
signaling cost to track a mobile user [15]. An approach presents 
[18] to recognize and predict high level context information from 
low level sensor data. Ashbrook [19] study prediction based on 
GSM cell location histories.
This paper deals with the prediction of a random user’s mobility 
and Handoff Call Assessment Algorithm (HCA) to utilize the 
resource efficiently for the HO and new calls.

III. Location Prediction
It is difficult to track the path of a MU because the user is free to 
move over the distributed geographical area. Depending on the 
mobile pattern of the user, the user may be defined as Uniform 
User (UU) or Random User (RU) UU have a routine life and their 
movement can be predicted easily users. The movement pattern of 
RU can’t be so easily predicted. The life of a medical representative 
can be considered as an example.  Each day they follow a different 
path. The mobility pattern of such users is depicted in fig. 2.
The base Station id and the user id are considered for predicting 
the path. The location update is periodically registered in the Home 
Location Register (HLR) and Visitor Location Register (VLR). 
This is used for training the network.

Fig. 2: Mobility Pattern of a User

Table 1, shows the set used for training the network. The history 
of the MU is studied for a month or a week depending on the 
dataset required.

Table 1: Training Data Set

Mobile id Source 
BS id Period Direction / 

Destn. BS id Date

xxx 9512 5 mins North
 / 9514 20.09.2011

yyy 8952 3 mins North
 / 8596 20.10.2011

   
 

The less frequent information datasets can be eliminated because 
this may affect the accuracy of the prediction.

IV. Genetic Prediction Algorithm
Genetic Algorithm picks a closest match when there are many 
numbers of possible solutions to a problem. By properly defining 
the functions, implementation operations and area of GA one can 
expect an access to best solution. A set of potential gene created 
by GA are evaluated against some fitness criteria to access the 
required performance. If the criterion is met satisfactory the genes 
are interchanged and another set of solution is bred in a crossover. 
The algorithm starts by generating this population. The fitness of 
each individual in a generation is evaluated and modified to form 
a new population.  The response of these accidental chromosomes 
is used to build a new population based on the stability so that a 
new reproduction is developed. The process is kept continuous for 
a fixed number of cycles or for a generated cutoff condition is met. 
Mutation is introduced at regular intervals to add some genes in 
order to avoid the stagnation of the algorithm. In this way the GA 
breeds solutions by creating ‘fitter’ offspring and hence the analogy 
with natural selection: crossover creates new chromosomes from 
successful ones, and mutation ensures diversity [20]. 

The error vector is calculated for simple coding measure as • 
the ratio of the received vector to the expected vector.
To get a better solution the fitness function is first evaluated • 
using the coding vector.
The high fitness individuals meets crossover and mutation • 
and generates the new population
The objective function is then defined to choose the closest • 
match from the predictions.
The threshold for the fitness function is set to decide the • 
solution.
Some predictions are deleted if they overlap other predictions • 
to the degree that they are obvious false 

V. Handoff
The handoff decision may be made by the MU or the network 
based on the Received Signal Strength (RSS), Traffic pattern, 
Location management etc.  While handoff is made the channel 
assignment plays an important role. The total channels in the BS 
can be allocated to different types of calls. If the originating calls 
and handoff calls are treated in the same way, then the request 
from both kinds are not served if there are no free channels. 
In another scheme, priority is given to the handoff call request by 
reserving a minimum number of channels to the handoff call. The 
reservation here is done based on the location prediction. The best 
the location prediction, the best the channel utilization. If there 
is N number of channels available, the R number of channels is 
reserved to the handoff calls and the remaining (N-R) channels 
are shared by the handoff and new call requests. The handoff 
call request is dropped only if there are no channels available in 
the cells. 
To overcome this drawback of dropping the handoff calls, our 
system proposes a new model of queuing scheme in which the 
handoff calls and new calls are queued to get the service. The 
priority is more for the handoff calls than the new calls. 
The following assumptions are made over the calls in channel 
allocation algorithm shown. 

The arrival pattern of the calls follows the Poisson process.1. 
The cell consists of N Channels. If free channels exist, both 2. 
the calls will be served. If channels are not available, then 
the new calls will be dropped.
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Priority is given to the handoff calls on based on the call 3. 
dwell time in the cells. The priority is low for a longer dwell 
time calls than the shorter calls. The channel holding time is 
assumed to have exponential distribution. 
Two types of Queues are assumed. The queue for handoff 4. 
calls QHC and queue for new calls QN respectively. 
If no channels are available the handoff calls are queued in 5. 
QHC, whose capacity is CHC .The new calls are queued in 
QN, only if the available channels at the time of arrival are less 
than (N-R). The new call is blocked if the queue is full. 
Queue is cleared if the call is completed or the user moves 6. 
away from the cell.
The capacity CHC of QHC is large enough so that blocking 7. 
probability of the handoff call is neglected.

The channel holding time TH can be calculated by using the 
following formula

  (1)
where FTHn(t) and FTHh(t) are actual distribution of channel holding 
time for new and handoff calls. 
The Blocking Probability for originating calls:

    (2)
The blocking probability for HO call is:

   (3)
In the proposed scheme, when there is no channels, the reserved  
channels for handoff calls of real time traffic gets shared 
dynamically shared by handoff calls of non-real-time traffic.

VI. Results
In this paper, an algorithm that consists of prediction module 
and CAC algorithm is proposed. CAC algorithm applied with 
prediction provides a dynamic sharing of channels for the handoff 
calls and new calls. 
By applying GA, the prediction error is also reduced drastically. 
The comparison between a normal bandwidth reservation scheme 
and the proposed model is simulated and is shown in Table 2. 

Table 2: Comparison Between Existing & Proposed Scheme

Parameter Existing 
Scheme

Proposed 
Scheme

Reservation of 
Channels Static Dynamic

Channel Utilization Full Reduced
Traffic 
Management Controlled Controlled

Call Dropping 
Probability Reduced Reduced

Call Blocking 
Probabilty

 Not 
Decreased

Decreased as 
well

Fig. 3, compares the HCBP of the proposed scheme & traditional 
scheme. By properly adopting the algorithm the available channels 
are effectively utilized. Figure 4 shows that the dropped calls are 
considerably reduce when reservation of channels is done. Fig. 
5, shows the successful completion of calls based on reservation 
made on prediction. The dropping of HO calls is reduced to a 
maximum extent because the channels are reserved dynamically 
based on the call arrival rate. 

   
Fig. 3: HCBP with & Without Reservation

 
Fig. 4: HCBP with & Without Reservation 

 
Fig. 5: Active Users

Fig. 6: Link Failure
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From result 6 it is observed that the fairness of the proposed 
scheme remains good for both the HO call and New Call without 
prediction & with prediction. The New Call Blocking Probability 
and the Handoff Call Dropping Probability with an increase in call 
arrival rate in a cell is reduced when compared to the traditional 
algorithm. Table 3, Compares the Performance of the Existing & 
Proposed Scheme

Table 3: Comparison of CAC Schemes

Scheme
No. of 
new 
calls

No. of 
handoff     
calls

No. of 
blocked 
calls

No. of 
dropped 
calls

Without 
Reservation 100 100 32 22

With 
Reservation 100 100 21 17

Among many methods used for prediction, this Artificial Neural 
Network (ANN) algorithm works better. But GA is found superior 
to ANN. The prediction error is reduced as shown in result 4 
when the training set is increased and the prediction accuracy is 
hence improved.                 

VII. Conclusion
In this paper, we have showed that by integrating the concept 
of buffering and next move prediction of the call, the New Call 
blocking probability and handoff call dropping probability has 
been considerably reduced. In future, this work can be extended 
for different types of calls and integrated services like data and 
images. The prediction algorithm can be modified to predict the 
position of user with minimum training set.
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