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Abstract—Provision of quality-of-service (QoS) guarantees is
an important and challenging issue in the design of integrated
services packet networks. Call admission control (CAC) is an
integral part of the problem. Clearly, without call admission
control, providing quality-of-service (QoS) guarantees will be
impossible. The task of call admission control (CAC) can be
most easily illustrated by considering the following question:
Given a new call/session that arrives to a network, can it be
accepted by the network at its requested quality-of-service
(QoS), without violating existing quality-of-service (QoS)
guarantees made to on-going calls?
This seemingly simple question turns out to be very
complicated, as the issue of call admission control is closely
related to other aspects of a network, such as service models,
scheduling disciplines, traffic characterization and QoS
specification. Call admission control (CAC) with statistical
quality-of-service (QoS) guarantees is a particularly important
and challenging problem. One of the most important
challenges is that of providing call admission control (CAC) for
a heterogeneous mixture of applications which have differing
quality-of-service (QoS) requirements.
Key Words— Call admission control, quality-of-service.

I. INTRODUCTION
The 3G technology is a developing technology for the
future mobile communication. Nevertheless, along with the
development of the 3G mobile technologies, the
development of the consumer electronics will also grow.
The 3G services add a valuable mobile dimension to
services that have already become an integral part of modem
life, such as the internet and intranet access, and videoconferencing. With the support of higher data transmission
rate for mobile users, 3G networks are expected to support
different broadband multimedia services, and hence, leading
to the increasing provision of the products for consumer
electronics, like video mobile phones and 3G broadband
PCMCIA cards. Apart from the appearance of the products,
a key factor that most end users concern is the diverse
quality-of-service (QoS) requirement of the system. In other
words, the network performance will affect the market of
the products in consumer electronics, indirectly. [2]
Provision of Quality-of-Service (QoS) guarantees is an
important and challenging issue in the design of integrated
services packet networks. Call admission control (CAC) is
an integral part of the problem. Clearly, without call
admission control, providing quality-of-service (QoS)
guarantees will be impossible. The task of call admission
control (CAC) can be most easily illustrated by considering
the following question:
» Given a new call/session that arrives to a network, can it
be accepted by the network at its requested quality-ofservice (QoS), without violating existing quality-of-service
(QoS) guarantees made to on-going calls?
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This seemingly simple question turns out to be very
complicated, as the issue of call admission control is closely
related to other aspects of a network, such as service
models, scheduling disciplines, traffic characterization and
QoS specification. Call admission control (CAC) with
statistical quality-of-service (QoS) guarantees is a
particularly important and challenging problem. One of the
most important challenges is that of providing call
admission control (CAC) for a heterogeneous mixture of
applications which have differing quality-of-service (QoS)
requirements. [3]
The performance of any wireless
cellular network, as well as its revenue (number of
customers using the network, and their degree of
satisfaction) is determined to a great extent by its call
admission control (CAC) scheme/algorithm/protocol. As its
name implies, the call admission control (CAC) determine if
a new call request is granted, or rejected. [6]
There has been a rapid development in wireless cellular
communications, in which the quality-of-service (QoS)
guarantee remains one of the most challenging issues. One
of the key elements in providing quality-of-service (QoS)
guarantees is an effective call admission control (CAC)
policy, which not only has to ensure that the network meets
the quality-of-service (QoS) of the newly arriving calls if
accepted, but also guarantees that the quality-of-service
(QoS) of the existing calls does not deteriorate.
There are a number of unique aspects in the next
generation of multimedia wireless cellular networks that the
design of an effective admission control scheme needs to
take into account.
• Smaller cells will be employed (microcells or
picocells), thus the number of handoffs during a call’s
lifetime is likely to be increased; additionally, there is
an increased influence from neighboring cells and even
next-neighboring cells.
• Possibly different QoS requirements for different calls,
and potentially more stringent quality-of-service (QoS)
requirements of individual calls mandate a highly
precise resource allocation.
• Diversified traffic load requires that admission control
has to be adaptive to the changing traffic pattern.
Therefore, a dynamic approach is preferred. [7]
Call admission control (CAC) is a very important measure
in wireless networks system to guarantee the quality of
service (QoS). In future wireless networks multimedia
traffic will have different quality-of-service (QoS)
requirements. [1]
The main objectives of the call admission control (CAC)
are:
1. To guarantee an uninterruptable service for admitted
calls as they move from one cell to another.
2. To maximize the network resource utilization by
reserving resources only where needed and within the
expected residence time interval.
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These two objectives may conflict with each other, as
guaranteeing uninterruptable service requires reserving
resources in a large number of cells while maximizing
resource utilization requires limiting resource reservation to
those cells which are expected to be visited by the mobile
unit. [8]
Call admission control (CAC) techniques must he
introduced to guarantee that ail traffic types meet their
quality-of-service (QoS) requirements. These are techniques
that control the acceptance of different types of calls into the
system. The necessary quality-of-service (QoS) is
guaranteed in term of both call dropping and call blocking
probabilities. A call admission control (CAC) strategy may
block additional calls even if there are enough resources for
the service in order to improve the system’s fairness. Call
admission control (CAC) is based on the knowledge of the
statistical characteristics of ongoing and arriving calls. The
decision to accept an additional call involves the calculation
or estimation of the consequences of the call acceptance on
blocking and delay of itself and other incoming calls.
Arriving (new and handoff) calls are granted/denied
access to the network by the call admission scheme (CAC)
based on predefined criteria, taking the network loading
conditions into consideration. Call admission control (CAC)
in wireless cellular networks has been receiving a great deal
of attention during the last two decades due to the growing
popularity of wireless communications and the central role
that call admission control (CAC) plays in quality-of-service
(QoS) provisioning in terms of the signal quality, call
blocking and dropping probabilities, packet delay and loss
rate, and transmission rate. In the first and second generation
of wireless systems, call admission control (CAC) has been
developed for a single service environment. In the third
generation and beyond wireless systems, multimedia
services such as voice, video, data, and audio are to be
offered with various quality-of-service (QoS) profiles.
Hence, more sophisticated call admission control (CAC)
schemes are developed to cope with these changes. This
paper provides a comprehensive survey of call admission
control (CAC) schemes in modern wireless cellular
networks.

II. SYSTEM DESIGN
2.1 Main Reasons for Using Call Admission Control
(CAC) Schemes
2.1.1 Signal Quality
Call admission control (CAC) is essential to guarantee the
signal quality in interference-limited wireless networks. For
instance, CDMA wireless cellular networks have a soft
capacity limit so that the more loaded the network is, the
more deteriorated is the signal quality for users in terms of
the interference level or the signal to interference ratio
(SIR). Hence, call admission control (CAC) schemes admit
users only if it can maintain a minimum signal quality to
admitted users (including the new call and existing calls). In
this case, the admission criterion can be the number of users
(per cell and/or per group of neighbor cells), interference
level or SIR, total transmitted power by BS, or received
power by either BS or the mobile station.
2.1.2 Call Dropping Probability

Since dropping an active call is usually more annoying
than blocking a new call, call admission control (CAC) is
employed in bandwidth-limited wireless networks to control
the handoff failure probability (PHF). This can be
implemented by reserving some resources for handoff calls
exclusively.
2.1.3 Packet-Level Parameters
When packet-oriented services are provided by wireless
networks, network overloading can cause unacceptable
excessive packet delay and/or delay jitter. The throughput
level at the network or user level can also be dropped to
unbearable levels. Therefore, call admission control (CAC)
should be used to limit the network level to guarantee
packet-level quality-of-service (QoS) parameters (packet
delay, delay jitter, and throughput).
2.1.4 Transmission Rate
Call admission control (CAC) schemes are used in
wireless cellular networks offering data services to
guarantee a minimum transmission rate. The use of call
admission control (CAC) to ensure a minimum transmission
rate has been studied extensively in wire line networks. The
problem, however, is more complicated in wireless networks
because of user mobility (implying handoff and link quality
variations), limited bandwidth, and mutual co channel
interference.
2.2 Call Admission Control (CAC)
Call admission control (CAC) is a technique to provide
quality-of-service (QoS) in a network by restricting the
access to network resources. Simply stated, an admission
control mechanism accepts a new call request provided there
are adequate free resources to meet the quality-of-service
(QoS) requirements of the new call request without violating
the committed quality-of-service (QoS) of already accepted
calls. There is a tradeoff between the quality-of-service
(QoS) level perceived by the user (in terms of the call
dropping probability) and the utilization of scarce wireless
resources. In fact, call admission control (CAC) can be
described as an optimization problem.
We assume that available bandwidth in each cell is
channelized and focus on call-level quality-of-service (QoS)
measures. Therefore, the call blocking probability (Pb) and
the call dropping probability (Pd) are the relevant quality-ofservice (QoS) parameters.
As mentioned before, channels could be frequencies, time
slots or codes depending on the radio technology used. Each
base station is assigned a set of channels and this assignment
can be static or dynamic.
MINO tries to minimize penalties associated with
blocking new and handoff calls. Thus, MINO appeals to the
network provider since minimizing penalties results in
maximizing the net revenue. MINB places a hard constraint
on handoff call blocking thereby guaranteeing a particular
level of service to already admitted users while trying to
maximize the net revenue. MINC is more of a network
design problem where resources need to be allocated
apriority based on, for example, traffic and mobility
characteristics.
Since dropping a call in progress is more annoying than
blocking a new call request, handoff calls are typically given
higher priority than new calls in access to the wireless
resources. This preferential treatment of handoffs increases
54

International Journal of Electronics, Communication & Soft Computing Science and Engineering
ISSN: 2277-9477, Volume 2, Issue2

the blocking of new calls and hence degrades the bandwidth
utilization. The most popular approach to prioritize handoff
calls over new calls is by reserving a portion of available
bandwidth in each cell to be used exclusively for handoffs.
In general there are two categories of call admission control
(CAC) schemes in cellular networks:
1. Deterministic Call Admission Control (CAC): Qualityof-service (QoS) parameters are guaranteed with
100% confidence. Typically, these schemes require
extensive knowledge of the system parameters such
as user mobility which is not practical, or sacrifice the
scarce radio resources to satisfy the deterministic
quality-of-service (QoS) bounds.
2. Stochastic Call Admission Control (CAC): Quality-ofservice (QoS) parameters are guaranteed with some
probabilistic confidence. By relaxing quality-of-service
(QoS) guarantees, these schemes can achieve a higher
utilization than deterministic approaches.
Most of the call admission control (CAC) schemes which
are investigated fall in the stochastic category. Figure
depicts a classification of stochastic call admission control
(CAC) schemes proposed for cellular networks.
Call admission control (CAC) schemes can be classified
based upon the number of services/classes. Single-class call
admission control (CAC) has been dominant in first and
second generation (2G) wireless cellular networks when
voice service was the main (and sometime the only) offered
service. With the growing interest of data and multimedia
services, single-class call admission control (CAC) schemes
are no longer sufficient and as a result multiple-service/class
call admission control (CAC) schemes are more relevant,
especially in the enhanced second generation (2.5G) and
third generations and beyond (3G/4G). The design of
multiple-service/class call admission control (CAC)
schemes is more challenging since some critical issues, such
as service prioritization, fairness, and resource sharing
policy, must be considered.
Optimal call admission control (CAC) schemes are always
preferred, but they are not necessarily attainable, particularly
in realistic scenarios with a large problem size and
complicated system parameter interdependence. As such,
heuristics and intelligent techniques are widely used to find
suboptimal call admission control (CAC) scheme.
Call admission control (CAC) schemes can be classified
as proactive (parameter based) or reactive (measurementbased). In proactive call admission control (CAC) schemes,
the incoming call is admitted/denied based on some
predictive/analytical assessment of the quality-of-service
(QoS) constraints. In reactive call admission control (CAC)
schemes, the incoming call might start transmission (by
transmitting some probing packets or using reduced power).
Then the reactive call admission control (CAC) scheme
decides to admit/reject the call based on the QoS
measurements during the transmission attempt at the
beginning.
Call admission control (CAC) can also be classified based
on the information needed in the call admission control
(CAC) process. Some CAC schemes use the cell occupancy
information. This class of call admission control (CAC)
schemes requires a model or some assumption for the cell

occupancy. Alternatively, call admission control (CAC)
schemes might use mobility information (or estimation) in
making the admission decision. The use of mobility
information, however, is more complicated and requires
more signaling.
The information granularity used in call admission control
(CAC) schemes can be considered at the cell level or at the
user level. If a uniform traffic model is assumed,
information of one cell is enough to represent the whole
network condition. In a non-uniform traffic model, however,
information from different cells is required to model the
network status, which increases the information size. The
third case, in which information of each individual user is
considered, of course leads to a huge information size.
Call admission control (CAC) schemes have been
designed either for the uplink or the downlink. In the uplink,
transmit power constraint is more serious than in the
downlink since the MS is battery operated. On the other
hand, call admission control (CAC) in the downlink needs
information feedback from MSs to the BSs for efficient
resource utilization. Applying call admission control (CAC)
for both links jointly is crucial since some calls might be
admissible in one of the links and non-admissible in the
other, particularly for asymmetrical traffic. Jeon and Jeong
have proposed a joint call admission control (CAC) scheme
for both the uplink and downlink. The call request is
admitted only if it is admissible in both uplink and
downlink. The asymmetry between uplink and downlink
traffic, which is one of the characteristics of some
multimedia services such as Web browsing, has been taken
into account by adjusting the allocated bandwidth to each
link in the call admission control (CAC) based on the traffic
characteristics in each link. It has been shown that this
asymmetric allocation enhances resource utilization and
other quality-of-service (QoS) parameters such as Pb and
Phf. This work has been extended to investigate the same
problem in CDMA networks. The impact of the bandwidth
allocation between UL and DL on QoS parameters (Pb, Phf
and outage probability (Pout)) has been analyzed using a
SIR-based call admission control (CAC) scheme for voice
and data (asymmetric) services. It has been shown that there
is an optimum bandwidth allocation that minimizes the Pb,
Phf and Pout. [4]
2.3 Call Admission Control (CAC) Scheme
In the CAC algorithm new call arrival rates are estimated
continuously and if they are higher than a predetermined
level some calls are blocked irrespective of whether a
channel is available or not. The objective of this scheme is
to maintain the new call arrival rate lesser than a
predetermined level. In this scheme a comparison is made
with the existing two schemes namely pre-request scheme
and the guard channel scheme and various advantages and
disadvantages are given for the two schemes and then a
CAC algorithm is developed which provides a better QoS
than the existing two schemes. The two metrics used for
QoS in this algorithm are Forced Termination Probability
(FTP) which is defined as the ratio of the number of calls
which are forced to terminate because of failed handoff to
the number of calls that successfully entered the network.
Another metric is the Successful Call Completion Rate
(SCCR) which is defined as the number of calls which are
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completed successfully in a unit time by each cell. So lower
FTP and higher SCCR is what ideal algorithms will try to
achieve and this algorithm achieves that.
2.3.1 Call Admission Algorithm (CAC)
In the CAC algorithm the acceptable load is calculated
based on simulation results and this value is used for
comparison purpose. The estimated load is also calculated
and it is checked with the acceptable load. If the estimated
load is lesser than or equal to the acceptable load, then
attempts are made to allocate channels for all the incoming
calls. If the estimated load is greater than the acceptable load
then only a fraction of the incoming calls will be allocated
channels and the remaining fraction of the calls will be
discarded even if there are available channels. This is called
pre-blocking of channels and this scheme improves the FTP
and SCCR of the profiled users.
2.3.2 Different QoS Schemes in Cellular Networks
There are many QoS schemes which have been deployed
for cellular networks and each scheme has its own
advantages and disadvantages. In this section we are going
to look into some of the fundamental and effective QoS
schemes which are used for providing voice and data
services. Fault Tolerant Dynamic Allocation scheme looks
into methods of reusing the channels effectively between
two cells, which are separated by a minimum distance so
that they do not interfere with each other. The channels are
allocated dynamically as opposed to static allocation where
the channels are allocated and reserved beforehand.

Figure 2.3.1.1: Flow Chart for CAC Algorithm
The next scheme is the Call Admission Control (CAC)
which employs pre-blocking of calls based on the available
bandwidth for handling calls. This algorithm is based on two
schemes which were used earlier namely Pre request scheme
and the guard channel scheme. CAC algorithm utilizes both
the schemes and gives better performance in terms of
successful call completion rates (SCCR) and provides
guaranteed QoS for profiled users. In the Mobility
prediction techniques hand off losses are reduced and due to

which the blocking and the dropping probabilities are
significantly reduced. In this mobility prediction scheme
road topology information is gathered and stored in a
database and the path or the trajectory of the mobile host is
calculated. No assumption about the shape of the cell is
assumed. The renegotiation scheme is a scheme in which the
bandwidth allocation is changed dynamically based on the
availability. If a low priority service has been admitted with
a bandwidth less than what it had asked and after sometime
extra bandwidth is available due to completion of a high
priority service then the remaining bandwidth is given to the
low priority service and thus increases the QoS of the lower
priority service. This scheme also ensures that the higher
priority services get their requested bandwidth and they are
not affected in any way.
2.4 Call Admission for Voice and Data Traffic
The two most important services voice and data are
considered in this section. Voice traffic is delay sensitive
and requires real - time transmission. It can tolerate some
data losses. On the other hand data traffic is not so delay
sensitive but they are very sensitive to packet loss and error
rates. Voice calls are always given priority over data traffic
in cellular networks, as voice calls are more delay sensitive
and also cellular networks provide better QoS which is
needed for voice services. On the other hand data traffic will
most likely end in WLAN coverage as it gets better
bandwidth in that region.
An area with only cellular coverage is called as cellular only area and an area with WLAN and cellular coverage is
called double - coverage area. For voice calls, it has got two
choices. It can either try cellular area or WLAN coverage
area. If a voice call is rejected in a cellular coverage area the
it tries in WLAN area. The request is rejected if there is not
enough bandwidth to accommodate the voice call in this
area. A data call has only one option which is the WLAN
area. If it is rejected there it wont try the cellular area as the
data traffic overflow in cellular area will degrade the QoS of
voice traffic. To provide a priority to voice calls in cellular only area limited fractional guard channel (LFG) policy is
used.
2.5 Call admission Control in Cellular Networks
Extensive research work has been done on the call
admission control (CAC) schemes in homogeneous wireless
cellular networks. They can be classified based on various
design focuses and algorithms, and each algorithm has its
own advantages and disadvantages. Generally, call
admission control (CAC) in 3G wireless cellular networks
give higher priority for voice service than data services for
resource allocation, and higher priority for handoff calls
than new call requests. We classify previous work on call
admission control (CAC) into five major categories: signal
quality based call admission control (CAC), guard channel
reservation based schemes, queuing methods, quality-ofservice (QoS) estimation methods, and bandwidth
degradation approaches.
2.5.1Signal quality based Call Admission Control (CAC)
Signal quality in the physical layer is used as a criterion of
admission control. Some research work use power level of
received signals or signal-to-noise-ratio (SIR) threshold as
call admission requirements. An optimal call admission
control (CAC) scheme is proposed to minimize the blocking
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probability while keeping a good signal quality to reduce the
packet error. However, all the above schemes only check the
signal characteristics in the physical layer without
considering technical features in other layers and service
priorities. Furthermore, there are different criteria for the
measurement of signal quality in integrated networks. So it
is difficult for implement a call admission control (CAC) in
an interworking environment based on a uniform criterion.
2.5.2Guard channel reservation based schemes
To prioritize handoff calls over new calls, a number of
channels, guard channels, in each cell are reserved for
exclusive use by handoff calls, while the remaining channels
are shared by both new calls and handoff calls. To decrease
the handoff call dropping probability, which is at the cost of
increasing the new call blocking probability, the guard
channel must be chosen carefully and dynamically adjusted
so that the dropping probability of handoff call is minimized
and the network can support as many new call requests as
possible. However, the intensities of new call requests and
handoff requests are time-variant, and it is difficult to assign
appropriate guard channel timely. So the guard channel will
reduce the efficiency of system resource utilization, and may
not be suitable for heterogeneous network environment.
2.5.3Queuing methods
When there is no channel for incoming call requests,
either handoff call requests are put into a queue while new
call requests are blocked, or new call requests are put into a
queue while handoff calls are dropped. Although queuing
schemes can avoid high blocking probability or dropping
probability due to increased call intensity for a short period,
it is not realistic in a practical system in which a handoff call
may not hold in a queue for a long time because of fast
signal fading, and new calls will leave the queue system due
to users’ impatience.
2.5.4 Quality-of-Service (QoS) estimation based approaches
Call admission control (CAC) in cellular networks
calculates the future resource requirements for new calls and
handoff calls based on user mobility and call intensity
estimation. A weighted overall handoff failure probability
for all cells is calculated as an indicator for long-term
statistics of successful call completion. The suggested
schemes take the overall weighted handoff failure
probability as the criterion for new call admission. Although
those schemes can improve the efficiency of admission
control and resource utilization, they cause nontrivial
calculation complexity, and too many real-time control
messages among cells may incur large signaling traffic and
communication overhead. Furthermore, rough estimation
techniques used in these schemes may cause erroneous
decisions for call requests in a real world scenario, which
will deteriorate the quality-of-service (QoS) level in the
system.
2.5.5Bandwidth degradation Call Admission Control (CAC)
Some methods are proposed to degrade some connections
adaptively when there are no more resources available for
incoming new calls or handoff calls. For example, longest
calls in the system are degraded to free resource for handoff
calls. Another proposal includes an algorithm in which each
admitted connection degrades to a lower bandwidth level
according to weights. Other proposals reduce the bandwidth
of latest admitted connections. However, bandwidth
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degradation can only reduce the bandwidth of varied-bit-rate
(VBR) and non-real-time (NRT) services for each
individual, and is not suitable for constant-bit-rate (CBR)
connections. Furthermore, though these schemes can reduce
the blocking probability, the quality-of-service (QoS) level
in the network cannot avoid deteriorating after degradation,
and the overall utilization ratio may not be improved.
2.6 Call Admission Control (CAC) Flow and Policy
The admission control flow for the integrated networks is
classified into two sub-schemes according to the types of
call requests, as shown in figure. If the call request is a new
call and mobile terminal is out of the WLAN service area,
the mobile terminal will send the new call request to the
UMTS base station directly. On the other hand, if the call is
a new call and mobile terminal is in the WLAN area, the
mobile terminal will first send a new call request to the
WLAN as the first choice, since the WLAN is much less
expensive per call. The new call request will be handled by
the call admission control (CAC) in the WLAN. If the
WLAN cannot accommodate the new call request, the
request will be forwarded to the UMTS base station.

Figure 3.4.1: Call admission procedure for
cellular/WLAN interworking
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Figure3.6.1 Call Admission Control (CAC) Flow
The situation becomes complex when we consider vertical
handoff call requests. Since voice service is real-time
service, a user is much more sensitive to voice dropping
than dropping of data service during vertical handoff. So
voice vertical handoff from WLAN to UMTS cellular
network should be assigned a higher priority than new call
requests and data vertical handoff from WLAN to UMTS, to
avoid possible voice dropping in the cellular service area.
Here, we adopt guard channel scheme to reserve some
bandwidth for voice VH_U handoff. However, for any data
VH_U handoff, no matter how high data rate it gets in
WLAN, it become best-effort service when the user move
from WLAN to wireless cellular network. So data VH_U is
assigned same priority as any new call requests is in
wireless cellular network. [12]

Figure3.6.2 Call admission control policy

2.7 Different Call Admission Schemes
For the purposes of review the Admission schemes in
existence can be classified as either Interactive or NonInteractive schemes.
2.7.1 Interactive Call Admission Schemes
Ideally a Call Admission scheme accepts a new call only
if the closed-loop Power Control mechanism is able to reach
a new equilibrium where all connections observe a target
SIR to ensure good quality. Interactive Call Admission
scheme behavior is very close to ideal Admission Control
because it allows new connections to transmit for a trial
period during which it takes measurements to determine
weather the connection can be tolerated.
Unfortunately the procedure required for such a scheme is
68too complex considering that during the trial period the
scheme must ensure the new call does not affect the quality
68
of the ongoing calls. Also taking measurements and making
decisions with Interactive Admission schemes can be very
time consuming. The other drawback is its inability to work
with inactive connections. Interactive schemes can only
work with always active connections and cannot exploit
discontinuous transmission, which is very important in
UMTS.
2.7.2 Non-Interactive Call Admission Schemes
Unlike Interactive schemes, Non-Interactive schemes only
estimate the network load by measuring a few system
parameters. The decisions on call admission are based on
the estimates. The total interference measured at the base
station is generally considered a good load index since the
ability of the power control mechanism to keep SIR at the
target level depends on the interference level.
The measured interference includes both intra-cellular and
inter-cellular interference. Therefore the admission decision
can be based on interference experienced in the cell of the
base station as well as in neighboring cells. The measured
values are compared with a threshold and is only accepted if
the threshold is not exceeded.
The acceptance thresholds are tuned to limit the dropping
probability. The simple Receive Power based Admission
Control schemes do not consider the additional load due to
the new call. The threshold tuning must take into account
that the load increase is highly varying depending on mobile
terminal position and propagation conditions towards its
Base Station and others. The acceptance threshold must be
kept low in order to tolerate the worst possible scenarios and
to minimize dropping probability. As a result the acceptance
probability will be much lower in Non-interactive schemes
than those of near ideal schemes.
2.7.3Predictive Receive Power Based Call Admission
Control (CAC)
The safety margin of admission thresholds used by NonInteractive schemes can be reduced by using a scheme to
estimate the additional interference due to the new call.
Predictive schemes discriminate between calls requested by
mobile terminals with different propagation conditions. This
approach produces a non-uniform accepted traffic
distribution where terminals close to the base station are
more likely to be accepted. This is similar to ideal call
admission, which exploits this effect to increase accepted
traffic.
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2.8 Quality of Service (QoS)

Quality of Service (QoS) in cellular networks is defined as
the capability of the cellular service providers to provide a
satisfactory service which includes voice quality, signal
strength, low call blocking and dropping probability, high
data rates for multimedia and data applications etc. For
network based services QoS depends on the following
factors:
Throughput The rate at which the packets go through
the network. Maximum rate is always preferred.
Delay This is the time which a packet takes to travel
from one end to the other. Minimum delay is always
preferred.
Packet Loss Rate The rate at which a packet is lost. This
should also be as minimum as possible.
Packet Error Rate This is the errors which are present in
a packet due to corrupted bits. This should be as
minimum as possible
Reliability The availability of a connection. (Links
going up/down).
It is for these reasons that providing QoS has been a
great challenge in the past and it continues to be a hot topic
as there is still a lot of scope to provide better service
standards.
2.8.1 Why do we need QoS?
Imagine a situation where you are hardly able to hear
what your friend is talking over the phone or the phone gets
cut when you are talking something important. These things
are highly undesirable and you do not want to get low
quality service for paying high monthly bills.
Communication plays a major role in today's world and to
support it QoS has to be given maximum priority. It is
important to differentiate the traffic based on priority level.
Some traffic classes should be given higher priority over
other classes, Example: voice should be given a higher
priority compared to data traffic as voice is still considered
as the most important service. It should be noted that more
preference has to be given to customers who pay more to get
better service, without affecting the remaining customers
who pay normal amount. To realize all these things effective
QoS schemes are needed. Issues and schemes related to
providing better QoS is the main subject of this report.
2.8.2 Quality of Service Challenges
In wireless mobile networks QoS refers to the
measurement of a system with good transmission quality,
service availability and minimum delay. In 4G it is expected
to have a reliability of at least 99.999 referred to as five nine
reliability. The major challenges when considering QoS in
cellular networks are varying rate channel characteristics,
bandwidth allocation, fault tolerance levels and handoff
support among heterogeneous wireless networks. It is
fortunate that each layer which includes physical, MAC, IP,
TCP and application have got their own mechanisms to
provide QoS. It is important to guarantee QoS in each layer
so that the network is more flexible and tolerant to QoS
issues. Some of the other challenges are efficient usage of
the spectrum as its availability is limited. Bandwidth
allocation plays a major role with respect to this aspect. It
must be made sure that bandwidth is allocated in an efficient
manner and also the remaining bandwidth should not be
wasted. Some schemes like Renegotiation scheme takes care

of this issue by allocating the remaining bandwidth to lower
priority classes. Things get even more complicated when
data and voice service has to be supported. Voice services
are very delay sensitive and require real-time service. On the
other hand data services are less delay sensitive but are very
sensitive to loss of data and also they expect error free
packets. So both these factors have to be considered for
providing QoS for voice and data services.
2.8.3What has been achieved so far in QoS?
In 1G networks and 2G networks such as GSM and
CDMA there was only one aspect of QoS and it is voice.
Providing quality speech was the major concern. Now in 3G
networks QoS has to be provided for voice as well as data.
Still priority is given for voice services as they are
considered as the primary service. They are very delay
sensitive and require real-time service. Data services are
comprised of text and multimedia. These services are less
delay sensitive but expect better throughput and less or no
loss rate.

IV. CONCLUSION
Call admission control is a very important measure in
CDMA system to guarantee the quality of the
communicating links. In future wireless networks
multimedia traffic will have different QoS requirements.
One of the key QoS measures in wireless cellular networks
is the handoff voice call dropping probability as dropping a
call-in-progress is generally not considered as acceptable or
user-friendly. In this paper, we study and compare the
performance of two call admission control schemes for a
multi-service cellular network.

ACKNOWLEDGMENT
I express thanks to my project guide Prof. Sandeep
Nemade for his cooperation during the whole process of
paper by providing his valuable time, support,
encouragement, supervision and useful suggestions
throughout this seminar work. His moral support and
continuous guidance enabled me to complete my work
successfully. Last but not least, I thank all my friends and
classmates for giving me timely suggestions during
preparation of the seminar and for providing
encouragement.

REFERENCES
[1]

"Quality of Service (QoS) Concept and Architecture," June 2006,
3GPP 23.107 V7.4.0,
[2] "End-to-End Quality of Service (QoS) Concept and Architecture,"
June 2006, 3GPP 23.207 V6.6.0,
[3] Lecture Notes of Prof. Raj Jain in QoS, Apr 2006
[4] "A Fault Tolerant Dynamic Channel Allocation Scheme for
Enhancing QoS in Cellular Networks", Jianchang Yang,
D.Manivannan and Mukesh Singhal.
[5] "A Call-Admission Control (CAC) Algorithm for Providing
Guaranteed QoS in Cellular Networks", Satya Kovvuri1, Vijoy
Pandey2, Dipak Ghosal2, Biswanath Mukherjee2 and Dilip Sarkar1.
[6] "QoS Provisioning in Cellular Networks Based on Mobility
Prediction Techniques", Wee-Seng Soh and Hyong S. Kim.
[7] "A Dynamic Resource Allocation Scheme for Providing QoS in
Packet-Switched Cellular Networks", Hermes Irineu Del Monego1,
Eliane Lucia Bodanese2, Luiz Nacamura Jr1, and Richard Demo
Souza1.

59

International Journal of Electronics, Communication & Soft Computing Science and Engineering
ISSN: 2277-9477, Volume 2, Issue2

[8]
[9]
[10]

[11]
[12]
[13]
[14]

[15]
[16]
[17]

[18]

[19]

"Individual QoS Rating for Voice Services in Cellular Networks",
Kajackas A., Batkauskas V., Medeisis A.
"Towards Providing QoS for Integrated Cellular and WLAN
Networks", Xin Gang Wang, John Mellor and Khalid Al-Begain.
"Resource Management for QoS Support in Cellular/WLAN Inter
working", Wei Song, Hai Jiang, Weihua Zhuang, and Xuemin
(Sherman) Shen.
"QoS Estimation for Cellular Packet Data Networks", Nicolae
Cotanis.
"Issues in Emerging 4G Wireless Networks", Jain 01.
"Architecture and Algorithms for Scalable Mobile Qos", Bahareh
Sadeghi and Edward Knightly.
"A New QoS Provisioning Method for Adaptive Multimedia in
Cellular Wireless Networks", Fei Yu, Vincent W.S Wong and Victor
C.M Leung.
"An Integrated System for QoS Provisioning in 3G WCDMA Cellular
Networks", T. Rachidi, M. Sebbane, A.Y. Elbatji and H. Bouzekri.
"QoS in Integrated 3G Networks” by Robert Lloyd-Evans, Artech
House, 2002.
“Service Performance and Optimization in 2G/3G Networks:
Providing End to End Quality of Service edited” by Gerardo Gomez,
Rafael Sanchez, John Wiley and Sons, 2005.
“End-to-End Quality of Service over Cellular Networks: Data
Services Performance Optimization in 2G/3G” by Gerardo Gomez
and Rafael Sanchez (Hardcover-May 31, 2005),John Wiley & Sons.
“QoS in Integrated 3G Networks (Hardcover)” by Robert LloydEvans, 2002.

AUTHOR’S PROFILE
Sandeep Nemade
Asstt. Professor
TIT Bhopal

V.S.Kolate
Pursuing M.E (Electonics Communication) at
SSGBCOET Bhusawal
Email : vishalkolate@gmail.com

G.I.PATIL
Pursuing M.TECH (Electronics Communication) at
TIT, BHOPAL
Email : gokul_patil16@rediffmail.com

60

