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            ABSTRACT : Call Admission Control is very important for any CDMA network. CAC is 

responsible for providing good QoS to each user in the system. CDMA is interference limited 

system. Whenever new user enters the network, the interference level of the system increases 

which decreases the effective cell radius. This may affect the service quality of existing user 

of the system. So whether to provide service to new user or not becomes a tricky question. In 

this paper CAC algorithm considering cell breathing concept is discussed and the results are 

shown, which are useful inputs for system to eliminate such problems.  
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I. INTRODUCTION 

 
Number of users in mobile communication are 
variable. Some users may enter in the network or 
some users may leave the network. Those users 
who are leaving the network do not affect the 
system performance. But the users who are entering 
the network will play a significant role in deciding 
the system performance. The system may either 
permit the user to use its service features or it may 
refuse the connection. In GSM mobile system, the 
numbers of channels are fixed because it was using 
FDMA/TDMA. In CDMA the scenario is totally 
different. CDMA is not limited by the frequency or 
time slot. It’s capacity is decided by the 
interference of the system. Each user in CDMA is 
using the same channel in terms of frequency. So 
each user will create interference to all other user’s 
in the same cell as well as others using same 
frequency in other cells. 
 
 Nowadays users are using mobile communication 
for voice as well as data communication. In data 
communication also the thrust of high speed 
communication will never end.  
 
It is necessary that resources in wireless 
environment should be used at its fullest. The 
Radio Resource Management is responsible for the 
proper utilization of the air interface. It should 
provide well defined QoS to the each user of the 
network.  
 

Call Admission control (CAC) is used to provide 
minimum QoS to each user by controlling the 
overall resources of the system. It is responsible for 
accepting as well as rejecting the new call in the 
network. Generally preference will be given to the 
hand off call than new call. The reason is dropping 
a on going call is more irritating than blocking an 
call in user experience perspective.  
 

II. TYPES OF CAC 
 

CAC algorithms can be classified into three ways  : 
 

1) Connection based CAC 
2) Power based CAC 
3) Interference based CAC 

 
Connection based CAC calculates the average 
capacity of the cell based on number of connections. 
In this type the load of the cell is calculated by 
considering number of user present in the cell as 
well as in neighbouring cells. In this system we can 
also take advantage of voice activity factor and 
discontinuous transmission of CDMA.  
 
In power based CAC power level of various 
mobiles is measured. A threshold power level is 
defined. So whenever a new mobile wants to enter 
in the system its power level is measured if it is 
below the threshold power level than service is 
granted otherwise service is rejected. 
 
The third category is interference based CAC. In 
CDMA each new user entry increases the total 
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interference level of the system. The maximum 
tolerable interference level is defined. If the entry 
of new users crosses the limit of that interference 
level than the service is denied otherwise the 
service is provided.  
 
Due to interference the QoS defined for the service 
can not be achieved. That is the reason why 
threshold level for interference is defined.  
 

III. CAC USING CELL BREATHING 
 

In CDMA, a single 1.25 MHz channel carries one 
control channel and 64 voice channels. In GSM the 
coverage region and interference levels are well 
defined. But in CDMA the coverage region is 
dynamic, which majorly depends on the number of 
active users. This effect is known as cell breathing. 
Due to this effect the function of network engineer 
becomes too much difficult. The cell boundary may 
get stretched or compressed by this effect. So if the 
design is not considering it then the coverage might 
contain overlaps or coverage holes.   
 
Due to cell breathing each entry of new user will 
decrease the cell radius. The equation given below 
gives us the maximum distance range achievable 
by considering various features.  
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dmax   =  Maximum distance covered 
λ          =  Wavelength of the signal 

Psmax = Maximum power transmitted by the  mobile 
station. 

Lpce    =  Pathloss 
S          =  Service factor 
F          =  Intercell interference factor 
n          =  No. of user present in the cell 
ε          =  Non orthogonality factor 
V         =  Voice Activity Factor 
Nt        =  Therma Noise 
gb        =  Base station antenna gain 
gm       =  Mobile station antenna gain 
 
 
This equation gives us the maximum range of the 
cell. So as the new user enters in the network the 
new cell radius is found. On basis of new radius of 
the cell and the largest distant user algorithm is 
defined which will decide that the user will be 
permitted or not. The algorithm is shown in next 
section. 
 
 
 
 

IV. CAC ALGORITHM 
 
The algorithm takes three inputs : 

1) New radius of the cell 
2) Outermost user of the cell 
3) Distance of user requesting service 

The algorithm is shown below : 
 
 

 
 
 
Figure - 1 Flow chart of CAC using cell    breathing 

 
The algorithm first checks that whether resources 
are available or not. 
 
The distance of user requesting service is compared 
with the new radius of the cell if it is less then the 
user can be given the service. 
 
After that the new cell radius is compared with the 
distance of the farthest user of the cell. If the new 
radius is bigger one then the service is granted 
otherwise the service is denied.  
 
The comparison is done to ensure that the entry of 
new user does not create problem to the existing 
user and the new user is also within in the new 
range of the cell. 
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V. RESULTS 

 
CASE-I 

 
In first case,  new mobile is 2.5 km away from the base station. The old boundary is 10.1419 km. After addition 
of new user the new boundary becomes 10.0420 km. The old user is having distance 10.12 km. So if new user is 
permitted then old user will get disturbed. Due to this reason the service is not provided to the new user.   
 
 
 

 
 
 

Figure – 2 :-  Practical Application of CAC algorithm using Cell Breathing Concept (case - I) 
 
 
CASE - 2 

 
In second case, the mobile station requesting the service is 2.4 km away from the base station. Due to other 
system parameters the old boundary of the system is 2.8055 km. If this user will enter in the system then new 
boundary is 2.7599 km away from base station. Existing user is at 2.7108 km away. So the requesting user will 
be permitted the service.  
 
 

 
 
 

Figure – 3 :-  Practical Application of CAC algorithm using Cell Breathing Concept (case - II) 
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CASE – 3 

 

In third case, the new mobilee is 3.5 km away from the base station. Due to other system parameters the old 
system boundary is 3.2265 km. If new user is permitted in the network then due to cell breathing  the new 
boundary will become 3.1869 km. The old user is situated at 3.16 km. Now here the user requesting service is 
away from the new boundary so the service is denied.  
 
 

 
 
 

Figure – 4 :-  Practical Application of CAC algorithm using Cell Breathing Concept (case - III) 
 

VI. CONCLUSION 
 
Cell breathing  plays very important role in Call 
admission control. It considers the impact of new 
user on the system. The current users are ensured 
minimum set of QoS before new user is permitted 
to access the network. The role of cell breathing in 
multicell can be further studied to get realistic 
results. 
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