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ABSTRACT

Call admission control in mobile cellular networks has become a high priority in network design research
due to the rapid growth of popularity of wireless networks. Dozens of various call admission policies
have been proposed for mobile cellular networks. This chapter proposes a classification of user based
call admission policies in mobile cellular networks. The proposed classification not only provides a
coherent framework for comparative studies of existing approaches, but also helps future researches

and developments of new call admission policies.

1. INTRODUCTION

The frequency spectrum allocated to the mobile
communication networks is very limited. This
means that the frequency channels have to be reused
as much as possible in order to support the many
thousands of simultaneous calls that may arise inany
typical mobile communication network (Katzela &
Naghshineh, 1996). Thus, the efficient management
and sharing of channels among numerous users
become an important issue. In cellular networks
the geographical area covered by the network is
divided into smaller regions called cells. Each cell
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is serviced by a base station, located at its center.
The base station is used to service the users located
at that cell. A number of base stations are again
linked to a central server called mobile switching
center, which also acts as a gateway of the mobile
communication network to the existing wire-line
networks such as PSTN, or internet. A base station
communicates with users (mobile stations) through
wireless links and with mobile switching centers
through dedicated links. The model of such a net-
work referred to as cellular network is shown in
figure 1 (Das & Sen & Jayaram, 1998).

We assume that the network uses a fixed channel
assignment algorithm, which means that each base
station has a fixed number of channels (capacity).
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Figure 1. System model of cellular networks

This capacity is interpreted in terms of bandwidth
andisindependent of used multiple access technol-
ogy such as FDMA, TDMA, or CDMA. In order
for a mobile user to be able to communicate with
other user(s), a connection usually must be estab-
lished between the users. The establishment and
maintenance of a connection in cellular networks
is the responsibility of the base stations. In order
to establish a connection, a mobile user must first
specify its traffic characteristics and quality of
service (QoS)requirements. This traffic specifica-
tion may be either implicit or explicit depending
on the type of services provided by the network.
For example, in a cellular phone network, the
traffic characteristics and QoS requirements of
voice connections are known a priori to the base
station, and therefore, they are usually speci-
fied implicitly in a connection request. The next
generation wireless networks are expected to
eventually carry multi-media traffic such as voice,
mixed voice and data, image transmission, email
and etc. The traffic characteristics and the QoS
requirements of connections for these services may
not be known a priori to the base station. In these
networks, mobile users must specify explicitly
the traffic characteristics and the QoS require-
ments as a part of the connection request. Then,
the base station determines whether it can meet
the requested QoS requirements and, if possible,
establish a connection.
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When a call is originated and attempted in a
cell, one channel allocated to the base station is
used for the communication between the mobile
station and the base station as long as channel is
available. When all channels in a cell are in use
while a call is attempted, then it will be blocked
and cleared from the system. When a call gets a
channel, it will keep the channel until its comple-
tion, or until it moves out of the cell, in which
case the used channel will be released. When the
mobile station moves into a new cell while its call
is ongoing, a new channel needs to be acquired
in the new call for further communication. This
process is called handoff'and must be transparent
to the mobile user. During the handoff, if there
is no channel is available in the new call for the
ongoing call, it is forced to terminate before its
completion.

When a user moves from one cell to another,
the base station in the new cell must be responsible
for all the previously established connections.
A significant responsibility involves allocating
sufficient resources in the cell for maintaining
the QoS requirements of the established con-
nections. If sufficient resources are not allocated
to the handoff calls, the QoS requirements may
not be met, which in turn may result in forced
termination of the connection. Since the forced
termination of established connections is usually
more objectionable than rejection of a new con-



30 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/user-based-call-admission-control/40755

Related Content

Improving WLAN Performance by Modifying an IEEE 802.11 Protocol

Nurul I. Sarkar (2011). International Journal of Wireless Networks and Broadband Technologies (pp. 15-
31).

www.irma-international.org/article/improving-wlan-performance-modifying-ieee/53017

EEA: Clustering Algorithm for Energy-Efficient Adaptive in Wireless Sensor Networks
Hassan El Alamiand Abdellah Najid (2018). International Journal of Wireless Networks and Broadband
Technologies (pp. 19-37).

www.irma-international.org/article/eea/236064

Mobile Telephony as a Universal Service

Ofir Tureland Alexander Serenko (2012). Wireless Technologies: Concepts, Methodologies, Tools and
Applications (pp. 1847-1851).

www.irma-international.org/chapter/mobile-telephony-universal-service/58871

Collaborative e-Learning and ICT Tools to Develop SME Managers: An Italian Case
Genoveffa (Jeni) Giambonaand David W. Birchall (2012). Wireless Technologies: Concepts,
Methodologies, Tools and Applications (pp. 1606-1617).
www.irma-international.org/chapter/collaborative-learning-ict-tools-develop/58858

Automation of Detection and Fault Management Response of Common Last-Mile Loss-Of-
Connectivity Outages Within the Access Network

Alban Scribbinsand Kevin Curran (2020). International Journal of Wireless Networks and Broadband
Technologies (pp. 1-26).
www.irma-international.org/article/automation-of-detection-and-fault-management-response-of-common-last-mile-loss-of-

connectivity-outages-within-the-access-network/249151



http://www.igi-global.com/chapter/user-based-call-admission-control/40755
http://www.irma-international.org/article/improving-wlan-performance-modifying-ieee/53017
http://www.irma-international.org/article/eea/236064
http://www.irma-international.org/chapter/mobile-telephony-universal-service/58871
http://www.irma-international.org/chapter/collaborative-learning-ict-tools-develop/58858
http://www.irma-international.org/article/automation-of-detection-and-fault-management-response-of-common-last-mile-loss-of-connectivity-outages-within-the-access-network/249151
http://www.irma-international.org/article/automation-of-detection-and-fault-management-response-of-common-last-mile-loss-of-connectivity-outages-within-the-access-network/249151

