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The GSM technical specifications
define the different entities that form
the GSM network by defining their
functions and interface requirements.
The GSM network can be divided

into four main parts:

HLR

SIM BTS

ME [~

VLR
AUC

M3

G5SM Architecture
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ALUC= ot st ahon Canter
EBSC=base stateon controller
BES=hens atation subeaystem
BTS=hass Iranscaner 5hslion
EoMaGioha System Mobile
HLR=Home Location Regster
MES=mobiks station
WSCamobike switching center
VLR =Wisitor Locabion Regisher

* The Mobile Station (MS).

* The Base Station Subsystem (BSS).

* The Network and Switching Subsystem
(NSS).

* The Operation and Support Subsystem
(OSS).

GSM Architecture Terminology
MS - Mobile Station

The GSM terminal is known as
Mobile Equipment and will only
function when a Sim Card has been
inserted into it, at which time it
becomes a Mobile Station. The GSM
terminal is the transmission interface
between the subscriber and the GSM
network.
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Sim Card

The Sim Card identifies the
subscriber's account to the network.
The network will deny access to the
subscriber if the account is outside
of terms or if the card has been
reported stolen. The other key tasks
performed by the Sim Card are
subscriber authentication and
controlling voice encryption.

BTS - Base Transceiver Station

The base transceiver station is the
radio interface which interacts with
the MS and is located at the cell site.
The BTS is not an intelligent
component and is managed by a
BSC.

The Base Station Controller (BSC)
The BSC controls a group of BTS
and manages their radio resources.

MSC - Mobile Switching Centre
The Mobile Switching Centre is the
interface between the base station
system and the switching subsystem
of the mobile phone network.
Furthermore, the MSC is also the
interface  between the cellular
network and the PSTN. The MSC
generates all billing records and
ensures that all usage is directed to
the appropriate account.

The MSC has a relatively complex
task, as wunlike a conventional
telephone exchange, when GSM
subscribers make calls they could be
anywhere within the network.

The MSC must ensure that calls are
routed through to those subscribers,
wherever they are and wherever they
move to throughout the duration of
each cell. In order to simplify the
subscriber management function, a
specific service area is allocated to
each MSC.

Operation and Support Subsystem
(0SS)

The OSS is connected to the
different components of the NSS and
to the BSC, in order to control and
monitor the GSM system

The Visitor's Location Register (VLR)
The VLR is a database that is linked
to an MSC and temporarily stores
information about each Mobile
Station within the area served by that
MSC.

The information that is temporarily
stored in the VLR is sufficient to
allow any Mobile Station within that
MSC area to make and receive calls.
This includes the Mobile Station's
identity, the area in which it was last

registered and data pertaining to the
subscriber and any supplementary
services that have been selected by
the subscriber.

The MSC refers to the VLR each
time that a Mobile Station attempts
to make a call in order to verify that
the request can be fulfilled. This
process is to establish that no call
restrictions ~ or  call  barring
instructions are in place.

Home Location Register (HLR)

The HLR is the central data base for
all the subscribers which contains
details on the identity of each
subscriber, the services to which
they have access and the locations

where the subscriber was last
registered.
All subscriber administration

procedures are communicated to the
HLR where the data is stored until it
is required by another part of the
Public Land Mobile Network
(PLMN).

The two key references used to
route calls to each subscriber are
the International Mobile Subscriber
Identity (IMSI) and the Mobile

Subscriber  Integrated  Services
Digital Network (MSISDN)
number. IMSI is the unique

number allocated to the subscriber
which is stored in the Sim Card

and is used by the network for THE NoBiLE

internal communications. When the
Sim Card is inserted into a Mobile
Equipment it becomes a Mobile
Station.

The MSISDN is the subscriber's
mobile number which is linked to
the IMSI in the HLR. Incoming calls
to a subscriber are translated back to
the IMSI at the HLR thus enabling
them to be delivered to the Mobile
Station.

Once the Mobile Station's MSISDN
has been used to identify the IMSI,
the HLR verifies the subscription
records to ensure that the call can be
delivered to the

last known

location of the

Mobile Station.

Authentication
Centre (AUC)
The
authentication
centre is used to
validate the Sim
Card being used
by the Mobile
Station. Secret
information that
is held in the
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AUC and which is also contained
within the Sim Card is used to
perform a complex mathematical
calculation. Authentication occurs if
the results of these two calculations
agree.

Equipment Identity Register (EIR)
The EIR ensures that all Mobile
Equipments are valid and authorised
to function on the PLMN. Three
categories exist on the EIR, a white
list, a grey list and a black list.

The white list comprises the IMEI
ranges of all the Mobile Equipments
that have been approved by any one
of the three FEuropean, GSM
approval centres.

Any Mobile Equipment that appears
on the grey list will be allowed to
function but will trigger an alert to
the network operator. This facility
allows the network operator to

identify any subscriber that is using
a lost or stolen Mobile Equipment.
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BASE STATION SUBSYSTEM. NETWORK SUBSYSTEM

Mobiles that are lost or stolen can be
blacklisted which will prevent them
from functioning on the home
PLMN or on other PLMNs around
the world.

Equipments for GSM network

MSC - Mobile Switching Center

Mobile Switching Center This
contains all the control and
switching elements for a cellular
system, housed by the Mobile
Telephone Switching Office. Mobile

Single Board Computer

Signaling Gateway Blade

TA/E1/J1 Telecom Adapter

for Voice (AALZ) & Data (AALS)
¢— Embedded Ethernet Switch

Redundant Host
Packet-Based Platform

—— To IP network

To radio natwork
controller (RNG - ATM)

[ PSTN |
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Switching Center integrates the
functions of a Mobile Switching
Center (MSC), Visitor Location
Register (VLR) and  Service
Switching Point (SSP) into a single
unit. This MSC is responsible for all
call handling as well as the
interfaces to  other  switching

elements, both in 3G, GPRS, and
GSM networks.

MSC or MTSO

Once received from the base station
controller our call is next passed to a
mobile switching office. . . ."

Mobile switches go by many names:
mobile switch (MS), mobile
switching center (MSC), or mobile
telecommunications switching office
(MTSO). They all do the same thing,
however, and that is to process
mobile telephone calls. This switch
can be a normal landline switch like
a 5ESS, a Nokia, an Alcatel, or an
Ericsson AXE (Automatic Exchange
Electric) or a dedicated switch, built
just to handle mobile calls. Each
mobile switch manages dozens to
scores of cells. In GSM the mobile
switch handles cell sites by first
directing the base station controllers.
Large systems may have two or
more MSCs. It's easy understand
what a switch does. What is harder
to understand is the role the switch
has to do with other network
resources

The Network and Switching
Subsystem (NSS).

The Network Switching Solution
(NSS) will be installed at the MSC
to provide the mobile core network,
since it is compact, has a high
capacity and can offer basic mobile
services (voice, messaging) and a
wide range of supplementary
services. The NSS incorporates a
MSC server system that can separate
the gateway and the control plane
and so increase efficiency.
Movement of a subscriber between
cells has been known to cause

extended ‘'handover or handoff'
times, which is a particular problem
for data transfer. The NSS MSC
system monitors the strength of the
incoming signal and when the signal
power drops below a certain level
the call will be transferred to a cell
where the signal is stronger. This
handover time has been reduced to a
manageable level and now presents
no problem for data transfer.

THE HLR VLR AuC and the EIR
The mobile switch communicates
with local and distant databases
before allowing acall . . ."

The mobile switch queries several
databases before permitting a call.
Why give a customer access if their
account isn't valid?

To do this account lookup and other
vital pre-call processing tasks, a
number of databases are consulted.
A dedicated server associated with
the switch houses these databases.
To explain, a server is really just a
large computer, often using the
UNIX operating system. The Home
Location Register (HLR), The
Visited Location Register (VLR),
the Authentication Center (AuC),
and the Equipment Identity Register
(EIR) are some of these databases.

These names and

cumbersome
abbreviations will become clear soon

Base Station Sub-system

A Base station sub-system provides
an air interface for Mobile Stations
(MS) and is one of the three major
componants of the GSM
architecture. It consists of a base
station controller (BSC) and a base
transciever system (BTS). The BSC

9

contains a transcoder unit (TCU) and
is able to control several BTS's.
Numerous transcievers (TRX) that
are able to serve one or many cells,
are located within each of these
these BTS's.

Nokia Base Station Subsystem
The Nokia Base Station Subsystem
(BSS) consists of Base Transceiver

Station (BTS), Base  Station
Controllers (BSC), transcoder
submultiplexers and cellular

transmission to connect the mobile
subscriber's handset to the Mobile
Switching Centre (MSC) in the
GSM core network. The BTS has
radio receivers that define the cell in
an area of network coverage. The
BSC controls handover and
frequency hopping and is connected
to the MSC. The BSS will also
control mobility management of the
cellular network in addition to
connecting to the packet-switched
subsystem, which enables data
services over GSM / GPRS systems.
Each BSS can transmit / receive in
six different frequency ranges,
effectively stopping interference
between cells and allowing reuse of
frequencies in other cells.

BRI L

base station subsystem
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