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ABSTRACT

Location management enables the networks to track the locations of mobile nodes. In cellular
communication location management refers to location update (LU) and location search (LS) (or, commonly
known as paging). LU requires occasional update of the entries corresponding to an MT in its location
registers (LRs), namely home LR (HLR) and visiting LR (VLR). A recent paper [1] has reduced the LU cost
by a novel pointer forwarding mechanism, wherein the previous VLR keeps as the forward pointer to the
current VLR instead of the updating the HLR when an MT changes the VLR. To deliver services to the
mobile users, the cellular network is capable of tracking the locations of the users, and allowing user
movement during the conversations. These capabilities are achieved by the location management. Location
management in mobile communication systems is concerned with those network functions necessary to allow
the users to be reached wherever they are in the network coverage area. In a cellular network, a service
coverage is divided into smaller areas of hexagonal shape, referred to as cells. The cellular concept was
introduced to reuse the radio frequency, continued expansion of cellular networks coupled with an
increasingly restricted mobile spectrum has established the reduction of communication overhead as a highly
important issue.

Keywords--- cellular network;location management;location search; location update.

1. INTRODUCTION

Location management process is used to enable communication with a mobile terminal (MT)
within the service area of a cellular network. The service area of the  cellular network is typically large
and hence is divided into a number of smaller areas (LAS). LA could be as small as the area covered by a

cell or as big as the area covered by a mobile switching centre (MSC) in the network. Cellular networks
maintain home location register (HLR) and visitor location register (VLR) to keep location information of each MT in its
network [1]-[5]. Each MSC has its associated VLR. Usually, one HLR is associated to the whole network. But there may
be many VLRs.

The existing standard 1S-41 [6] for location management uses HLR and VLR to perform location
search (LS) and location update (LU) operations in the following manner. During an LU, the current LA
address is updated in the VLR and the current VLR address is updated in the HLR . When an MT, on the
move, changes its LA without changing its MSC, only a VLR update is made. However , when the MT

changes its MSC (and hence LA too), both HLR and VLR updates corresponding to this MT are made. So
LU cost consists of HLR update cost and VLR update cost, between which HLR update is relatively more costly [2]-[5].
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Fig.1 Location management operations.

LS is needed when a calling MT tries to establish a connection with a called MT. LS
process consists of two sub-processes: (i) pre-paging-probe (PPP) — to identify the paging area (PA) [3],
in which the MT currently resides, using the HLR/VLR entries created by LUs, and (ii) paging — to page
the identified PA. For the sake of simplicity, in this work, we consider a PA to be equal to an LA i.e., we
use LA instead of PA in LS process. Using HLR and VLR entries of the called MT, the network first
finds the LA (aka PA) of the called MT. Subsequently, the paging is performed within the LA for locating
the called MT in a cell.

A cellular communication system must track the location of its users in order to forward calls to
the relevant cell within a network. This will add to the challenge of some fundamental issues in cellular
networks. Location management is one of the fundamental issues in cellular networks. It deals with how
to track subscribers on the move. The purpose of this paper is to survey recent research on location
management in cellular networks. The study of location management aims to reduce the overhead
required in locating mobile devices in a cellular network. The frequency spectrum allocated to wireless
communications is very limited. The cellular concept has been introduced to reuse the frequency. Each
cell is assigned a certain number of channels. To avoid radio interference, the channels assigned to one
cell must be different from the channels assigned to its neighbouring cells. However, the same channels
can be reused by two cells, which are far apart such that the radio interference between them is tolerable.
By reducing the size of cells, the cellular network is able to increase its capacity, and therefore to serve
more subscribers.

2. RELATED WORKS

The usual strategies for LU are either normal LU (NLU) [6] or periodic LU (PLU) [2]-
[5]. Both NLU and PLU schemes are adopted in 3GPP specifications for Universal Mobile
Telecommunications System (UMTS) to detect presence of MTs. NLU (or, 1S-41 [6]) is a static LU
strategy, where the buffered location information of the MT is only updated when the MT crosses an LA
boundary. So as long as an MT stays within the same LA, its location information is not changed. On the
contrary, PLU is a time-based LU strategy where, the location information is updated periodically in the
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location registers. Even if the MT does not change the LA for a considerable period of time, still its
location information will be updated regularly, which may cause unnecessary LU overhead.

However, if the MT faces a check point event before the PLU timer (or identification timer
maintained in the MT) expires, PLU is not executed. A check point event is a virtual LU action to inform
the network whether the MT is attached; for instance, any non-PLU event, such as an incoming call, an
outgoing call, abnormal detachment and battery failure, can also help in detecting the MT. Thus, they may
be used as check points.

Average no.of paging

—_— no.of updates

CMR ratio

00:01 00:01 00:02 00:02 00:03 00:03 00:04
No.of nodes

Fig.2. No. of nodes and No. of updates.

Several LU+LS combinations have been proposed in literature [1]-[6]. Increasing the size of LA
decreases LU cost but increases the paging (thus LS) cost. Researchers have investigated for optimal
location area design to minimize LM cost (= LU cost + LS cost). One interesting contribution is the

pointer forwarding scheme [1] that is different from NLU (aka

IS-41) in the sense that they have preferred VLR update over HLR update. An HLR update is allowed
only when the number of VLR updates for an MT reaches a threshold count [1].When an MT moves from
one VLR to another, a forwarding pointer pointing to the new VLR is made in the old VLR and the chain
count is increased by one.

When an HLR update is made, count is reset to zero, and a new VLR chain begins. LS process
hops through VLRs using the forward pointer chain to reach the current VLR to find the MT’s current
LA. So here PPP cost amounts to the cost of traversing the chain of pointers (note: LS cost = PPP cost
+paging cost). Obviously, the PPP cost increases linearly with the increase of the chain length. Our work
aims to arrest the chain length within unity without increasing the number of HLR updates considerably.
Thus our method tries to combine NLU of 1S-41 [6] with pointer scheme [1] together with various HLR
update strategy.

G.SUJATHA, A. MONICA SELES, “ENCHANCED LOCATION MANAGEMENT IN WIRELESS CELLULAR NETWORKS”,International Journal of
Future Innovative Science and Engineering Research (IJFISER) ISSN (Online): 2454- 1966, Volume-2, Issue-1, March - 2016, Page- 238



International Journal of Future Innovative Science and Engineering Research (IJFISER), Volume - 2, Issue — I,
ISSN (Online): 2454- 1966 www.istpublications.com.

3. EXISTING METHOD

The existing standard 1S-41 for location management uses HLR and VLR to perform
location search (LS) and location update (LU) operations. When an MT, on the move, changes its LA
without changing its MSC, only a VLR update is made. However, when the MT changes its MSC (and
hence LA too), both HLR and VLR updates corresponding to this MT are made. Due to successive
probing through the chain of pointers, the PPP cost increases. So LU cost consists of HLR update cost
and VLR update cost, between which HLR update is relatively more costly.

The usual strategies for LU are either normal LU (NLU) or periodic LU (PLU). Both NLU and
PLU schemes are adopted in 3GPP specifications for Universal Mobile Telecommunications System
(UMTYS) to detect presence of MTs. NLU (or, 1S-41) is a static LU strategy, where the buffered location
information of the MT is only updated when the MT crosses an LA boundary. So as long as an MT stays
within the same LA, its location information is not changed. On the contrary, PLU is a time-based LU
strategy where, the location information is updated periodically in the location registers. Even if the MT
does not change the LA for a Considerable period of time, still its location information will be updated
regularly, which may cause unnecessary LU overhead.

4. PROPOSED SYSTEM

In our LU scheme, we have used cell sojourn time based HLR update strategy because that suits
diurnal mobility.

LU of our scheme:

We define two states for the MT. These two states are HLR-UPDATED and HLR-NOT-UPDATED. A
binary flag may be maintained in the MT to indicate its state. Initially, when the MT is switched on, it
enters the HLR-UPDATED state and MT’s current VLR is designated as its home VLR. It stays in that
state as long as it does not change MSC/VLR. The moment it changes MSC/VLR, it goes into HLR-
NOT-UPDATED state. During this state, MT sets its cell-sojourn timer in each cell it visits within its
VLR area. Now if it changes MSC/VLR (not by moving to its home VLR), MT remains in the same state.
If it changes MSC/VLR (by moving to its home VLR), MT changes its state to HLR-UPDATED state.
During MT’s stay in HLR-NOT-UPDATED state, if MT’s cell-sojourn timer expires, an HLR update is
made and MT enters the HLR-UPDATED state When an HLR update is made, a VLR update is also
made and the VLR is designated as the home VLR of MT. Thus, in our strategy too, like, when an MT
moves to a new VLR, it does not update the HLR always. When the MT changes its MSC/VLR, forward
pointer of MT’s home VLR is set to MT’s current VLR and backward pointer of MT’s current VLR is set
to MT’s home VLR, respectively.

Location Update:

A location update is used to inform the network of a mobile device’s location. This requires the device to
register its new location with the current base station, to allow the forwarding of incoming calls. Each
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location update is a costly exercise, involving the use of cellular network bandwidth and core network
communication; including the modification of location databases. A wide variety of schemes have hence
been proposed to reduce the number of location update messages required by a device in a cellular
network.

Paging:

While mobile devices perform updates according to their location update scheme, the network needs to
be able to precisely determine the current cell location of a user to be able to route an incoming call. This
requires the network to send a paging query to all cells where the mobile device may be located, to inform
it of the incoming transmission. It is desirable to minimize the size of this paging area, to reduce the cost
incurred on the network with each successive paging message.
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Fig.3. Block diagram
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Fig.5. Network partitioned into location areas

Location management involves two operations: location update and paging. Paging is performed by the
network to find out the cell in which a mobile station is located so the incoming call for the mobile station
can be routed to the corresponding base station. Location update is done by the mobile station to let the
network know its current location.

5. Results and Discussion

Location update involves reverse control channels while paging involves forward control
channels. The total location management cost is the sum of the location update cost and the paging cost.
There is a trade-off between the location update cost and the paging cost. If a mobile station updates its
location more frequently (incurring higher location update cost), the network knows the location of the
mobile station better. Then the paging cost will be lower when an incoming call arrives for the mobile
station. Therefore both location update and paging costs cannot be minimized at the same time. However,
the total cost can be minimized or one cost can be minimized by putting a bound on the other cost.
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Fig. 6 Comparison of existing and proposed system
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6. CONCLUSIONS

The existing LM method reduces HLR update without significant increase in PPP
compared to forwarding strategy. They have restricted the chain length to unity by introducing the
concept of home VLR. The home VLR tracks the mobility of the MT using dual pointers. Our proposed
method is based on location management in cellular networks. Paging is performed by the network to find
out the cell in which a mobile station is located so the incoming call for the mobile station can be routed
to the corresponding base station. Location update is done by the mobile station to let the network know
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its current location. There are three metrics involved with location management: location update cost,
paging cost, and paging delay. The overall conclusion of this study is that static Location Management
schemes are becoming increasingly out of date. While they are still used where cost or resource
availability is an issue, upgrading to dynamic schemes is preferable.
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