9 Location Updating

Objectives

After this chapter the student will:

» be able to define the concepts of roaming and ilmcatpdating.

* be able to name the different types of locationatipd and why
they are used.
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9.1 Introduction

When the MS is in idle mode it is said to be “Roagii When roaming,
the MS is able to make and receive calls and ulker &ervices of the
network. In idle mode the MS decides itself whichSBto listen to. The
MS always searches for the bestabd selects that carrier. Thg I8 the
carrier, in each BTS, where the broadcast inforomatBCCH, is found.
The cell with the selectedoGs called “serving cell”. On the LOn the
serving cell the MS will get the “system informatioon the BCCH. The
system information includes among other informatishich neighbour g

to listen to. When a neighboup 6Gecomes better, the MS chooses that cell
as the serving cell.

The MS always has to inform the system in which(LAcation Area) it is

present. That is done with the procedure “Locatiualating”. By location

updating the MS updates its position in the VLR,ichhstores the LAl

(Location Area Identity). In a LA a subscriber da@m paged on incoming
calls and other services. Due to the paging praegduis mandatory for
the MS to register when entering a cell belongm@g thew LA. A paging

message will be sent in all cells, belonging to lthe where the MS last
registered. The operator can also request theidocapdating when the
MS powers on as well as with a certain periodiclige operator controls
this by setting parameters in the system infornmasient on the BCCH on
the G.

9.2 Roaming

The first time the MS is powered on, it starts igieln to the system. It
scans the frequency band for the strongest carAen®ng the ones strong
enough, the MS makes a random choice and triesetecdthe FCCH
(Frequency Correction CHannel) of that one. Thennpairpose of FCCH,
which provides a pure sine wave, is orientationh# FCCH is found, the
MS knows that this is a where also the BCCH (Broadcast Control
CHannel) is found. Once the FCCH is found the MSstmaynchronise
with the TDMA structure of this BTS to be able iod the BCCH. The
current TDMA frame number is sent on the SCH (Syoeisation
Channel).

On the BCCH the MS will get the important “Systenformation”. It

informs the MS if this is the correct network fbetMS to listen to and if
the cell is allowed for the MS to choose. If thatthe case the MS will
continue to listen to get more information. The M&l carry out a

Location Updating procedure if necessary. On theCBChe MS will

receive a list of g@of neighbour base stations to monitor. The MS algb

monitor the PCH for paging messages.
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The MS will measure the signal strength of the BT #e cell where it is
located, as well as those of the neighbouring cdllased on these
measurements, and on cell selection parameteh®inystem information,
the MS makes decisions about which cell is the. best

neighbour

Roaming MS

If a neighbouring cell is considered better, the Wit change to that cell.
This means tuning in to anothep @rd monitoring the neighbours of that
new cell. The changing of cell, in idle mode isledl"Roaming". While
roaming within an LA the MS does not need to infdim system about
which specific cell it belongs to. A LA is the shest area where an MS
can be paged so it does not matter where in ththeAVS is located.

9.3 Location Updating

There exist three different reasons for the MS tartsthe Location

Updating procedure. Type “normal” is required wtike MS change LA.

It is mandatory since it is essential for systenknow where to page the
MS. Type “IMSI attach” can be required when the MS3owered on or

the SIM card is put in. Type “periodic” can be ugednform the system
that the MS is still attached. Type IMSI attach &yyk periodic are set by
parameters. The operator sets the parameters Bystem information on
the BCCH and the MS will read and apply them.

All the types are handled by the same Location tipggrocedure. The
operator can, however, choose which security puoesd e.g.
authentication and ciphering, to go through befa@ecepting the
registration. The choice might be different depegdon the type of
location updating.
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Type Normal

The Location Updating, type “normal” is initiatechen the MS detects a
change of location area. As soon as the MS chatmes new cell it
compares the LAl (Location Area ldentity) sent be BCCH with the one
stored on the SIM-card. If the two differ the MSfasced to register and
inform the system. This is to ensure that the imfation in the VLR is
valid so that the MS will be paged in the correcition area.

To perform the registration the MS needs a sigmglthannel. The MS
sends a “channel request” on RACH and receivegnmdtion about an
assigned channel combination (SDCCH and SACCH) @CH. The

channels have been allocated by the BSC, which l@soactivated the
channels in the BTS. The SDCCH will be used fordigmalling between
the MS and the MSC/VLR. The SACCH will be used feystem

information from the system to the MS and for measwent reports from
the MS to the system.

The MS now leaves idle mode for a while and goesh® assigned
SDCCH where it sends a location updating requesheoMSC/VLR. It

identifies itself with either TMSI or IMSI. The sadty procedures, i.e.
authentication, start ciphering, identification avelv TMSI, is now carried
out. The operator has defined which of them the IWN&®& shall carry out
for this type of location updating. After a sucdabksecurity check the
location updating is accepted and the new LAl @est on the SIM card.
New information is also stored in the VLR, alongttwibther specific
information about the subscription, fetched from HLR. The MSC/VLR

will then initiate the release of the channel amel MS will return to idle
mode procedures, measuring and evaluating BTSs.

The MS is now registered and considered "attachedhe system. This

means that the MS is ready to make and receive tallhis new LA. It
will now start to listen to paging messages.
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MS performs Location Updating

Type IMS attach

If the MS is turned off or the SIM card is takert dwvill, before powering
down, request an SDCCH on which it sends "IMSI cl@taThis is to
inform the network that the MS is no longer readha@his will be
marked in the VLR by setting a flag but the restha information about
the specific MS will be unchanged. When the MSasvered on again or
the SIM is inserted, still in the same locationaafee. the LAl stored on
the SIM-card), the MS will perform a location updgt type “IMSI
attach".

It is operator dependent if it shall be requiredtty MS to make location
updating type “IMSI attach”. In a cell covering ean ice hockey stadium
type “IMSI attach” might not be required. It mayvadoad the system too
much when the mobile owners, during a brake, tumntteeir mobiles

almost at the same time. Not using location updatype IMSI attach can
in itself be a problem. Possible solutions will betdiscussed here.

Type Periodic Registration

The "IMSI detach" message is not acknowledged leysystem! If this
message is lost or if the MS was out of coveragenhying to send it, the
network will still consider the MS attached. Subsenfly the system will
try to page the MS on incoming calls. To avoid thisiecessary paging,
the MS may be asked to perform a location updatigge periodic
registration". This means that the MS must regiptiodically. If it does
not, the detach-flag will be set in the VLR. Thdaenval between the
registrations is determined by a parameter sehbyoperator and sent to
the MS on the BCCH. The parameter could be seheéninterval 1-255
decihours (6 min- 25.5 h).
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