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1. Abstract 

With the growing demand for real-time 

connections and services, wireless networks 

must support connections with different traffic 

characteristics and different quality of service 

(QoS) guarantees. There are generally two 

types of calls, namely new calls and hands off 

call. Hands off call transfers an active incoming 

call from one cell on the cellular network to 

another. call forwarding have a higher priority 

than new calls because hand-off call is 

necessary to prevent the caller from missing out 

on service. Therefore, new calls and hands off 

call should be treated differently in terms of 

resource allocation, and some channels should 

be reserved for hands off calls. So, the project 

aims to study the two priority schemes ‘New 

call bounding scheme’ and ‘Cutoff priority’ 

and compare and estimate both schemes 

performance and analysis which gives the best 

scheme providing a low call dropping 

probability that provides a higher Quality of 

service (QOS). 

Keywords: Call Admission Control; Blocking 

Probability; Cutoff priority scheme; new call 
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2. Introduction 

Future mobile communication networks aim to 

provide integrated services like voice etc. with 

low price and low performance mobile phones 

via the wireless framework. As the demand for 

wireless audio and media services has steadily 

increased in recent years, wireless multimedia 

networks have been an area of active research. 

Traffic regulation in voice communications is a 

key element to ensure Quality of Service (QoS) 

in cellular networks. In order to support various 

end-to-end services with a certain Quality of 

Service (QoS) requirement in these wireless 

networks, resource allocation is a major issue. 

Call Admission Control (CAC) is a policy for 

limiting the number of connections to a 

network to reduce network congestion and 

connection loss. Call admission control 

algorithms is a special challenge given the 

limited and high variable resources and 

mobility of these networks. In wireless 

networks, call admissions are possible due to 

user mobility. A good CAC scheme must 

balance blocking and call dropping and should 

guarantee the desired QoS requirements. call 

admission control for wireless networks has 

been little studied in recent years. Due to the 

user’s mobility, a call forwarding that has not 

been completed in the current cell may have to 

be handed off to another cell. During this 

process, due to limited resources in wireless 

networks, the connection may not be able to 

acquire a channel in the new cell to continue its 

service, which will cause the connection to fail. 

Therefore, new calls and hands off calls should 

be treated differently in terms of resource 

allocation. 
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Because users are more sensitive to call 

dropping   than to call blocking. Therefore, 

hands off calls tends to have a higher priority 

than new calls. They can be classified into two 

broad categories: 

Guard Channel (GC) Schemes: Some channels 

are reserved for hands off calls. There are four 

different schemes. 

a) The cutoff priority scheme [4],[5] 

b) The fractional guard channel schemes [6]. 

c) Divide all channels allocated to a cell into 

two groups: one for the common use for 

all calls and the other for hands off calls 

only [7]. 

d) New call bounding scheme 

2) Queuing Priority (QP) Schemes: With 

this scheme, calls are answered when free 

channels are available. When all channels 

are busy, new calls are queued while 

forwarded calls are barred, new calls are 

barred while switched calls are queued, or 

all incoming calls are put on hold. 

 

Related Work 

Depending on the specific applications, 

different combinations of the CAC schemes 

are possible. 

In a previous research paper[1], they focus on 

all protection channel schemes and state that 

the performance analysis of CAC schemes was 

performed under the assumption that waiting 

times, channel for new calls and call 

forwarding are distributed identically (partially 

with exponential distribution), i.e., it was 

assumed that all calls would be distributed 

identically with the same parameter. Therefore, 

a one-dimensional Markov chain was used to 

obtain blocking probabilities for new 

connections and transmitted connections. 

Previous studies ([2] and [3]) have shown that 

the latency of the new call channel and the 

latency of the hands-off calls channels can be 

distributed differently. Therefore, a one- 

dimensional Markov chain model may not be 

appropriate for some protection channel CAC 

schemes, provided new calls and callbacks are 

equally spaced. As mentioned in the previous 

article, the average channel latency for new 

calls and transferred calls is different. when cell 

dwell time is distributed in gamma using Form 

Variable Parameter. In article [1] they worked 

on different call admission control schemes for 

wireless networks. They showed that the 

channel average waiting time for new calls and 

hands off call are different, the traditional one-

dimensional Markov chain model may not be 

appropriate; the theory of the two-dimensional 

Markov chain must be applied. They also 

propose a new approximation approach to 

reduce computational complexity. The new 

approach seems to work much better than the 

traditional approach. As discussed, there are 

two types of calls in wireless cellular networks: 

new calls and hands off calls. Hands off calls 

has a higher priority than new calls because 

users are more sensitive to call dropping during 

the call than to blocking the call initially. Many 

researchers have been working on various 

schemes that prioritize hands off calls 

dropping. In this document we will examine 

only two call admission control schemes, i.e., 

‘The cut-off  priority scheme’ and ‘The new 

call bounding scheme’. We compare both 

schemes and specify which scheme is better in 

terms of new call blocking and hands off 

dropping probabilities.  

A. New call bounding scheme 

In this scheme, we restrict the recording of new 

calls in wireless networks. The scheme works 

as follows: If the number of new calls in a cell 
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exceeds a threshold and when a new call 

arrives, the new call will be blocked, otherwise 

it is allowed. Hands off call is only rejected if 

all channels in the cell are exhausted. The idea 

behind this scheme is that we would accept 

fewer customers than drop calls in progress 

because customers are more sensitive to the 

call dropping than to call blocking. In this 

section we give analysis results for the new call 

blocking probability and the call forward block 

probability. This is a formula for calculating the 

probability of a new call 

 

blocking and hands off call dropping. 

Here, 

C Number of channels in a cell. 

K Threshold for new call bounding 

scheme. λ Arrival rate for new calls. 

λh Arrival rate for call forwarding. 

1/µ Average channel holding time for new 

calls. 

 1/µh Average channel holding time for hands 

off call 

 ρ Traffic intensity for new calls (i.e., λ/µ). 

ρh Traffic intensity for call forwarding (i.e., 

λh/µh). 

pnb  Blocking probability for new calls. 

phb Blocking probability for hands off calls. 

A. Cut off priority scheme 

According to the new call limitation scheme, 

the number of new calls will be limited, but 

instead of doing this we can rely on the total 

number of ongoing calls in the cell to make a 

decision whether or not to accept a new 

incoming call. The scheme works as follows. 

Let's denote the threshold when a new call 

arrives. If the total number of channels in use is 

less than the threshold, the new call is accepted; 

Call forwarding is always accepted unless no 

channels are available upon arrival. This 

scheme has been studied in many publications 

[4], [10], [11], and the analytical results for the 

call blocking probabilities are obtained 

assuming that the average waiting time of the 

new call channel and the average waiting times 

of the call forwarding channels are equal, so 

that the one-dimensional Markov chain theory 

can be used. If the channel's average wait times 

for new calls and call routing are different, the 

approach will not work. To calculate this, we 

have a formula which is 

 

Here, 

C Number of channels in a cell. 

m Threshold for the cutoff priority 

scheme. λ Arrival rate for new calls. 

λh Arrival rate for call forwarding. 
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1/µ Average channel holding time for new 

calls. 1/µh Average channel holding time for 

call forwarding. 

ρ Traffic intensity for new calls (i.e., 

λ/µ). 

ρh Traffic intensity for call forwarding 

(i.e., λh/µh). pnb    Blocking probability for new 

calls. 

phb    Blocking probability for call forwarding 

2.Numerical results 

In this section we present the numerical for 

each scheme. They indicate the probability of 

new calls being blocked and call forwarding 

being abandoned. First, let's examine the new 

call delimitation scheme. We

 choose the following parameter

 set  C=50, K=25, 

µ=µh=Mu=0.005, 

Here for lambda value, we have taken two cases 

i) lambda for new call will be varying 

from 1to 10 mean while lambda for hands off 

call will constant that is 0.05 

ii) lambda for hands off call will be 

varying from 

0.01 to 0.09 mean while lambda for new call 

will constant that is 0.05 

These cases are applicable to the probability of 

blocking new calls and the probability of 

dropping handsfree calls. It is shown in [Fig. 2, 

3,] observed that the result for Case-I and [Fig. 

4,5] give the result for Case-II 

 
Fig: 2 

 

 
Fig: 3 

 

 
Fig: 4 
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Fig: 5 

Next, we examine the cutoff priority scheme, 

we choose the following set of parameters C = 

50, K = 25, µ = µh = Mu = 0.005. Here we have 

taken two cases for the lambda value. 

i) lambda for new call will be varying 

from 1to 10 mean while lambda for hands off 

call will constant that is 0.05 

ii) lambda for hands off call will be 

varying from 0.01 to 0.09 mean while lambda 

for new call will constant that is 0.05. These 

cases are applicable to the  probability of 

blocking new calls and the probability of 

dropping hands off calls. It is shown in [Fig. 6, 

7] observed that the result for case I and [Fig. 

8, 9] give the result for case II 

 

Fig:6 

 

Fig:7 

 

Fig: 8 

 

Fig: 9 
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3. Comparison of New call bounding scheme 

and cut off priority scheme 

As we discussed in the numerical results, there 

are now 2 cases, we will compare case 1, i.e., 

varying the arrival rate of a new call and the 

constant value of the call without the 

intervention of the new call bounding scheme 

and the cutoff priority scheme as a result as 

shown in [fig10]. 

 

Fig: 10 

We compare case 2, i.e. Varying the hands off 

call arrival rate and the constant value of the 

new call arrival rate of the new call bounding 

scheme and turning off the cutoff priority 

scheme, since         we get the result shown in 

[Fig-11]. 

 

Fig:11 

4. Conclusion 

There are two types of calls on wireless cellular 

networks: hand off calls and new calls. Here we 

prioritize call forwarding as users are more 

sensitive to dropped calls than to blocked calls. 

So based on that there are many schematics 

available. We examined and compared two 

schemes for new call blocking probability and 

handover probability of disconnection, the two 

schemes are the cutoff priority scheme and the 

new call limiting scheme. From these two 

schemes based on your study, we know that 

priority cutoff is more likely to result in a new 

call being dropped and less likely to block call 

forwarding compared to the new limit call 

scheme. 
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