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Abstract – The recent improvement in mobile and wireless 
communication support the multimedia services such as 
voice, data and video, which requires different bandwidth 
and Quality of Service (QoS) requirements. This paper 
discusses the vehicular passenger mobility-aware bandwidth 
allocation (V-MBA) scheme in mobile communication. The 
quantity of passengers in vehicle are variable depends on the 
vehicle is moving or standing. This method includes call 
admission control and bandwidth adjustment functions to 
reduce the handoff vehicle service dropping probability and 
efficiently utilize resource of base station. The performances 
are measure in term of quality of service (QoS) and grade of 
service (GoS).  
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I. I NTRODUCTION  

 
The reliability is measured in terms of quality of service 

(QoS) and grade of service (GoS). GoS is a call‐level 
factor, which includes new call blocking probability and 
handoff call blocking probability. Therefore a robust Call 
Admission and Power Control Mechanism are needed. An 
admission control method considering the quality of 
service (QoS) requirements is responsible for deciding 
whether an incoming call/connection can be accepted or 
not. It restricts the access to the network so as to avoid 
overload and congestion. The call admission control is 
used for the prioritization of arrival of new calls blocking 
probability and handoff calls dropping probability.  
Handoff call dropping probability is required to improve 
than the new call blocking probability. The CAC uses the 
queuing technique and the priority scheme which is 
represented by reserving a small fraction of the cell load 
for the higher priority calls to minimizing handoff 
dropping probability. This work improve the overall 
dropping and handoff probabilities and present a coherent 
framework for comparative studies of existing approaches, 
but also helps future researches and developments of new 
call admission policies [1,2]. Algorithms attain well-
organized resource management by restricting the number 
of admitted calls and by guarantee of quality of service to 
users. Due to handoff call dropping service to the user are 
disrupted, for this many call admission control algorithm 
uses guard channel for prioritizing and protecting handoff 
calls. 
 

II.  RELATED WORK  
 

In paper [1] a call admission control scheme is propose 
of mobile vehicles for flexible bandwidth adjustment to 

reduce the dropping probability of handoff vehicles. The 
bandwidth allocation depends on the vehicle movement 
pattern i.e. whether it is moving of standing vehicle. In this 
scheme a portion of bandwidth is reserved for the vehicles 
which move from one base station to another. The priority 
is then assigned to new vehicles and standing vehicles. 
The paper proposes the call admission scheme to accepted 
or blocked the calls depend on the prioritization and 
depends on the number of users in vehicle. In [2] the call 
admission control scheme is discuss with Handoff Queue. 
It designs an integrated framework for call admission 
control, channel reservation, bandwidth degradation and 
spectrum utilization to improve quality of service. 
Precisely, when a passenger seating in a vehicle is static, a 
guard channel base handoff priority scheme is studied to 
protect vehicular handoff users because handoff users may 
get on the vehicle. In addition, a handoff queue is 
examined during stopping to further accept handoff users. 
At the second side, for a moving vehicle, no guard 
channels for handoff users are allocated to maximize 
channel utilization [1,2]. In [3] by means of Markov 
chains, evaluate mobility aware call admission control 
with an hand off queue in terms of new-call blocking 
probability, handoff-call dropping probability, handoff-
call waiting time in the handoff queue, and channel 
utilization. Paper [4] discuss the Architecture and Call 
Admission Control scheme for Mobile-Agent-Based 
Handoff in Wireless Mesh Networks to improve the QoS, 
a proportional threshold structured optimal effective 
bandwidth (PTOEB) policy for call admission control 
(CAC) on the mesh router, as well as a genetic algorithm 
(GA)-based approximation approach for the heuristic 
solution. Here scheme uses a user classification algorithm 
and reserves bandwidth only in the destination cells for a 
certain class of users, called departing users. Authors 
observe the performance improvements as high as 24% for 
call blocking probability and 12% for call admission and 
successful hand-off probability. 
 

III. M OBILITY -AWARE CALL ADMISSION 

CONTROL WITH A HANDOFF QUEUE 
 

With the advancement of portable and smart devices the 
demand for internet access and mobile communication 
service in moving vehicle is increasing. In this method the 
vehicles are consider in three classes, these are called as 
handoff vehicles which are moving from one cell to 
another cell, new vehicle which start from the one cell and 
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adjustment vehicle which stands at a station and the 
number of passengers in this vehicle is get in or off.  

Fig. 1 shows the System Model for base station (BS) A 
to base station B. In vehicular environments, handoff 
vehicles should be assigned bandwidth units as much as 
ones in the previous cell in order to provide a consistent 
level of QoS to passengers even after handoff. Moreover, 

it is worse to disrupt ongoing calls than to block new calls 
with the respect to the user’s perceived QoS. Therefore, 
handoff vehicles and adjustment vehicles should have 
higher priority than new vehicles when they complete 
bandwidth units of a BS [1, 2, 3]. 
 

 

 
Fig. 1. System Model for base station (BS) A to base  station B 

 
IV. H ANDOFF COMPLEXITIES  

 
The handoff process is complicated by some factors 

such as cellular structure, topographical features, traffic, 
transmits power, propagation delay and mobility speed.  
The cellular structure varies depends on the areas like 
rural, suburban or urban areas. It also depends on traffic 
base on time and space. The handoff is required when the 
speed of vehicular user is fast and movement is done when 
the user moves from one cell to another cell during the call 
is in service. The prioritize handoff scheme reduces the 
handoff dropping through forced termination probability 
and call blocking probability. In non-prioritization scheme 
new call and handoff calls are treated in same way, leading 
to increases in the forced termination probability. 
Prioritization scheme reduce the forced termination 
probability by assigning more channel to handoff calls. 
The two known prioritization schemes are: Guard channels 
and Queuing of handoff calls [2, 3, 4]. 
 

V. DESIGN FLOW  
 

The design flow is based on the types of multimedia 
call, traffic arrived and queuing capacity.  The new and 
handoff call are classified in three service classes, these 
are data, voice and video, and each requires its own 
quality of service. The flow checks the class of service for 
both new call and handoff calls. If it is a new call then call 
service is given by checking the traffic load. For handoff 
calls the call service is provided through priority scheme 

by checking traffic load and availability of queuing 
capacity. The algorithm uses the effective load as an 
admission criterion and applies different thresholds for 
new and handoff calls.  
 

 
Fig. 2. Design Flow 
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Fig. 3. Graphical Analysis of Quality of Service verses the increase traffic 

 
Graph A: Voice traffic: new and hands off calls are 

treated equally. In this, new calls and handoff calls are 
treated equally. Handoff calls are given higher priority to 
new calls, and load factor threshold for handoff calls and 
new calls are different.  

Here only ten points consider for calculating grade of 
service 
0.71906, 5.05858, 6.98325, 7.97307, 8.57270, 8.974379, 
9.26211, 9.47832, 9.64671, 9.7815706 

Graph B: Voice traffic same as 1, and in addition to that, 
the hand off calls are allowed to be queued. In this, new 
calls and handoff calls are treated equally and in addition 
to that, the hand off calls is allowed to be queued. Handoff 
calls are given higher priority to new calls, and load factor 
threshold for handoff calls and new calls are different.  
Here only ten points consider for calculating grade of 
service 
0.424226, 4.666872, 6.711749, 7.767484, 8.4075612, 
8.836456, 9.1437330, 9.3746469, 9.554498, 9.6985305 

Graph C: Voice traffic same as 2, and in addition to that 
hand off calls have higher load threshold. In this, new calls 
and handoff calls are treated equally, and in addition to 
that, the hand off calls is allowed to be queued and in 
addition to that hand off calls have higher load threshold. 
Handoff calls are given higher priority to new calls, and 
load factor threshold for handoff calls and new calls are 
different.  

Here only ten points consider for calculating grade of 
service 
0.11573, 3.77044, 6.08045, 7.28840, 8.02248, 8.51476, 
8.86758, 9.13277, 9.339348, 9.504791 

Graph D: Voice traffic same as 3, and having channel 
holding time is 180 sec. In this, new calls and handoff 
calls are treated equally. and in addition to that, the hand 

off calls  are allowed to be queued and in addition to that 
hand off calls have higher load threshold and having 
channel holding time is 180 sec. Handoff calls are given 
higher priority to new calls, and load factor threshold for 
handoff calls and new calls are different.  

Here only ten points consider for calculating grade of 
service 
0.065382, 1.293244, 3.9454, 5.620944, 6.66952, 
7.379431, 7.89045, 8.2755, 8.575891, 8.816722 

Graph E: Voice traffic same as 3, and having channel 
holding time is 120 sec. 

Graph F: Voice traffic same as 3, and having channel 
holding time is 90 sec. 
 

 
Fig. 4. Graphical Analysis of Newly arise call verses the 

call arrival rate 
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Fig. 5. Graphical Analysis of queue time verses increase in 
queue size 

 
Fig. 5 shows the graphical analysis of  handoff call 

waiting time and the variation in queue size. It observe 
that  handoff call waiting time increases as the increase in 
queue size. But the users are more sensitive for the 
increase in waiting time hence the hand off queue waiting 
time should be bounded. 
 

Fig. 6. Graphical Analysis of Handoff Dropping 
Probability verses increase queue size

 
Fig. 6 shows the graphical analysis of handoff call 

dropping probability with respect to increase in queue size. 
The analysis is done for all six cases use in fig 3. The calls 
are accumulated in queue. It is observed that the call 
blocking probability for new call is increases whereas the 
dropping probability for handoff call decreases with 
increase in queue size. Thus the appropriate queue size is
selected to maintain the balance between new call 
blocking and handoff call dropping probabilities.

The graphical analysis shows the call service blocking 
probability as a function of increase call rate. It can be 
observed that dropping probability of this
with/without guard bandwidth are almost consistent since 
they do not consider the vehicular passenger movement 
pattern. 
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Graphical Analysis of queue time verses increase in 

analysis of  handoff call 
waiting time and the variation in queue size. It observe 
that  handoff call waiting time increases as the increase in 
queue size. But the users are more sensitive for the 

g time hence the hand off queue waiting 

 
Graphical Analysis of Handoff Dropping 

Probability verses increase queue size 

6 shows the graphical analysis of handoff call 
probability with respect to increase in queue size. 

cases use in fig 3. The calls 
are accumulated in queue. It is observed that the call 
blocking probability for new call is increases whereas the 
dropping probability for handoff call decreases with 
increase in queue size. Thus the appropriate queue size is 
selected to maintain the balance between new call 

ocking and handoff call dropping probabilities. 
The graphical analysis shows the call service blocking 

probability as a function of increase call rate. It can be 
observed that dropping probability of this schemes 
with/without guard bandwidth are almost consistent since 
they do not consider the vehicular passenger movement 

VI.  CONCLUSION
 
The performance improves as with the use of queue and 

the soft guard channel. As the channel holding time 
decrease and mobility increase, the system performance 
will improved. With queuing waiting calls will have better 
chance to get the channel before they timed out. 
mobility aware bandwidth allocation depends on the types 
of vehicle, whether it is new vehicle, 
area, from one cell to another cell area. This paper 
discusses the vehicular passenger mobility
bandwidth allocation (V-MBA) scheme in mobile 
communication. The following features in order of 
importance. 
1.  Maximize Channel Utilization In A Fair Manner To 

All Calls. 
2.  Minimize The Dropping Probability Of Connected 

Calls. 
3.  Minimize The Reduction Of The Qos For The 

Connected Calls. 
4.  Minimize The Blocking Probability Of New Calls.
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ONCLUSION  

The performance improves as with the use of queue and 
the soft guard channel. As the channel holding time 

and mobility increase, the system performance 
will improved. With queuing waiting calls will have better 
chance to get the channel before they timed out. The 
mobility aware bandwidth allocation depends on the types 
of vehicle, whether it is new vehicle, movable in same cell 
area, from one cell to another cell area. This paper 
discusses the vehicular passenger mobility-aware 

MBA) scheme in mobile 
following features in order of 

Maximize Channel Utilization In A Fair Manner To 

Minimize The Dropping Probability Of Connected 

Minimize The Reduction Of The Qos For The 

Minimize The Blocking Probability Of New Calls. 
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