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H I G H L I G H T S

• Different types of location management schemes for mobile network are discussed.

• The location management cost in terms of message is calculated for these schemes.

• Comparative analysis is performed between the methods based on cost.

• Future scopes of location management are also explored.
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A B S T R A C T

Location management is an important area of mobile computing. Location management

in mobile network deals with location registration and tracking of mobile terminals. The

location registration process is called location update and the searching process is called

paging. Various types of location management methods exist such as mobility based

location management, data replication based location management, signal attenuation

based location tracking, time, zone and distance based location update etc. In this paper,

existing location management schemes are discussed and compared with respect to their

cost consumption in terms of bytes. Finally the key issues are addressed in the context of

location management for future generation mobile network.
c⃝ 2016 Elsevier Inc. All rights reserved.
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1. Introduction

In a Personal Communication Services (PCS) network, the ser-
vice area is partitioned into several location areas [1–5]. Each
location area (LA) consists of several base stations. The cov-
erage area of a base station (BS) is known as cell. The loca-
tion information of mobile terminals (MTs) is maintained in
databases of two types: Home Location Register (HLR) and
Visitor Location Register (VLR). The process of tracking the
location of a MT is referred as location management [6–10].
Location management is composed of two main processes:
location registration and paging [11–14]. In this paper we have
discussed on various kinds of location management schemes
with their advantages and disadvantages to minimize the lo-
cation registration as well as paging cost. The cost is mea-
sured in terms of messages or bytes. The registration process
by reporting its own up-to-date location by the MT is called
location update [15–19]. Whenever a MT enters into a LA, a
location update is performed [20–24]. To deliver an incoming
call to a MT, the current location of that MT is required. Lo-
cation update [25–29] is performed using one of the following
three methods:

a. Send location update on every cell update: Every time a
MT moves into a different cell area, a location update is
performed. This scheme has the following advantage and
disadvantage:

• Advantage: No paging requirement,

• Disadvantage: Excessive signaling traffic load.

b. Page every cell in the network: Every time an incoming call
is to be routed to a MT, all cells of the network are paged
to identify the cell owning the MT. It has the following
advantage and disadvantage:

• Advantage: No location update requirement,

• Disadvantage: Excessive signaling traffic load.

c. Subdivide network into paging sub-regions: Every time
a MT moves to a new paging sub-region, it informs the
identity of that sub-region to the network. When an
incoming call arrives for that MT, only the cells of the
current sub-region are searched to identify the cell owning
the MT. It has the following requirements:

• Requires paging procedure with reduced traffic load,

• Requires location updating procedure with reduced
traffic load.

At arriving of an incoming call, the network searches the
called MT; this process of searching is referred as paging.
Paging processes are of various types as shown in Table 1.

a. Terminal paging: In terminal paging, the exact location of
a particular MT is determined for a terminated call; the
system needs to determine the set of cells, where the MT
may have entered [11]. The paging process gets finished as
soon as that MT replies before timeout. Else another group
of cells are selected for the next paging cycle.

b. Blanket paging: In this case, all the cells within the current
LA of the MT are searched simultaneously when a call
arrives for it.

c. Shortest-distance first paging: In this case, the MT is
searched in a shortest-distance first order starting from
the last-updated cell. The distance is the number of cells
traveled from the last updated location.

d. Sequential paging based on user’s location probability: In
this case, the location probability distribution of the MT is
used to predict the current location of that MT.

e. Velocity paging: In this case, the users are clustered into
several velocity classes on the basis of their velocity at
the instant of location update. When a call arrives for a
MT, the paging area is generated dynamically based on the
last location update time of the MT and the velocity class
index.

f. System wide paging: System wide paging simply pages all
the cells in the system looking for a particular MT. It is the
simplest paging method, but the most expensive one. This
method has been abandoned in current cellular systems
because of high cost [6].

g. Location area based paging: In this scheme, all the cells in
the current LA of the MT are searched. This method re-
quires the location area registration method to cooperate
with it. This scheme has been adapted by several cellular
phone network implementations for its acceptable delay
at field test [6].

h. Selective paging: This paging process consists of iterative
steps. In each step, a subset of cells is selected for paging
according to a predetermined criterion (e.g. distance). The
paging process terminates as soon as the MT is found [6].

For better prediction of user movement pattern, two kinds
of information are recorded in the profile of the user:

(i) Long term: It contains slow changing information of the
user and it is concerned of only the long periods of time
such as weeks, months.

(ii) Short/medium term: It contains information about the
recent behavior of the user in terms of day or hour.

We have already discussed that each LA contains a number
of cells. Cells are categorized into four types based on the
amount of coverage area [30]:
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