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INTRODUCTION 

The Global System for Mobile communications is a 

digital cellular communications system. It was 

developed in order to create a common European 

mobile telephone standard but it has been rapidly 

accepted worldwide. GSM was designed to be 

compatible with ISDN services. 

HISTORY OF GSM 

The idea of cell-based mobile radio systems appeared 

at Bell Laboratories (in USA) in the early 1970s. 

However, mobile cellular systems were not 

introduced for commercial use until the 1980s. 

During the early 1980s, analog cellular telephone 

systems experienced a very rapid growth in Europe, 

particularly in Scandinavia and the United Kingdom. 

Today cellular systems still represent one of the 

fastest growing telecommunications systems.  

But in the beginnings of cellular systems, each 

country developed its own system, which was an 

undesirable situation for the following reasons:    

• The equipment was limited to operate only 

within the boundaries of each country.  

• The market for each mobile equipment was 

limited.  

In order to overcome these problems, the Conference 

of European Posts and Telecommunications (CEPT) 

formed, in 1982, the Groupe Spécial Mobile (GSM) 

in order to develop a pan-European mobile cellular 

radio system (the GSM acronym became later the 

acronym for Global System for Mobile 

communications). The standardized system had to 

meet certain criteria:  

• Spectrum efficiency  

• International roaming  

• Low mobile and base stations costs  

• Good subjective voice quality  

• Compatibility with other systems such as  

ISDN , PSTN , PSPDN etc. 

• Ability to support new services  

GSM system is based on digital technology which 

has many advantages over analog technology. It also 

provides the technology as ROAMING, SMS 

TELETEX , Fax mail. 

TRANSITION FROM ANALOG TO DIGITAL 
In the 1980s most mobile cellular systems were based 

on analog systems as AMPS. Second generation 

cellular digital systems like GSM , DAMPS, were 

implemented then. From 1984-86, GSM focused on 

to compare different technical possibilities for 

transmission. It was decided to compare several 

technical proposals on the basis of prototypes 

allowing actual radio transmission. 

 THE CAPACITY OF THE SYSTEM  

Cellular systems have experienced a very important 

growth. Analog systems were not able to cope with 

this increasing demand. In order to overcome this 

problem, new frequency bands and new technologies 

were proposed. But the possibility of using new 

frequency bands was rejected by a big number of 

countries because of the restricted spectrum. The new 

analog technologies proposed were able to overcome 

the problem to a certain degree but the costs were too 

important. The digital radio was, therefore, the best 

option to handle the capacity needs in a cost-

efficiency way.  

 COMPATIBILITY WITH OTHER SYSTEMS 

SUCH AS ISDN  

The decision of adopting a digital technology for 

GSM was made in the course of developing the 

standard. During the development of GSM, the 

telecommunications industry converted to digital 

methods. The ISDN network is an example of this 

evolution. In order to make GSM compatible with the 

services offered by ISDN, it was decide that the 

digital technology was the best option. Additionally, 

a digital system allows, easily than an analog one, the 

implementation of future improvements and the 

change of its own characteristics.  

ASPECTS OF QUALITY  
The quality of the service can be considerably 

improved using a digital technology rather than an 

analog one. In fact, analog systems pass the physical 

disturbances in radio transmission (such as fades, 

multipath reception, spurious signals or interferences) 

to the receiver. These disturbances decrease the 

quality of the communication because they produce 

effects such as fadeouts, crosstalks, hisses, etc. On 

the other hand, digital    systems avoid these effects 

transforming the signal into bits. This transformation 

combined with other techniques, such as digital 

coding, improves the quality of the transmission. The 

improvement of digital systems comparing to analog 

systems is more noticeable under difficult reception 

conditions than under good reception conditions.    

CELLULAR SYSTEMS 

THE CELLULAR STRUCTURE  

In a cellular system, the covering area of an operator 

is divided into cells. A cell corresponds to the 

covering area of one transmitter or a small collection 

of transmitters. The size of a cell is determined by the 

transmitter's power. The concept of cellular systems 

is the use of low power transmitters in order to enable 

the efficient reuse of the frequencies. In fact, if the 

transmitters used are very powerful, the frequencies 

cannot be reused for hundred of kilometers as they 

are limited to the covering area of the transmitter.  

The frequency band allocated to a cellular mobile 

radio system is distributed over a group of cells and 

this distribution is repeated in all the covering area of 

an operator. The whole number of radio channels 

available can then be used in each group of cells that 

form the covering area of an operator. Frequencies 

used in a cell will be reused several cells away. The 

distance between the cells using the same frequency 
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must be sufficient to avoid interference. The 

frequency reuse will increase considerably the 

capacity in number of users.  

In order to work properly, a cellular system must 

verify the following two main conditions:  

• The power level of a transmitter within a 

single cell must be limited in order to reduce 

the interference with the transmitters of 

neighboring cells. The receiver filters must 

also be very performant.  

• Neighboring cells cannot share the same 

channels. In order to reduce the interference, 

the frequencies must be reused only within a 

certain pattern.  

Cluster  

The cells are grouped into clusters. The number of 

cells in a cluster must be determined so that the 

cluster can be repeated continuously within the 

covering area of an operator. The typical clusters 

contain 4, 7, 12 or 21 cells. The number of cells in 

each cluster is very important. The smaller the 

number of cells per cluster is, the bigger the number 

of channels per cell will be. The capacity of each cell 

will be therefore increased. However a balance must 

be found in order to avoid the interference that could 

occur between neighboring clusters. This interference 

is produced by the small size of the clusters. The total 

number of channels per cell depends on the number 

of available channels and the type of cluster used. 

 Types of cells: The density of population in a 

country is so varied that different types of cells are 

used:                                                                                                                

Macrocells  
The macrocells are large cells for remote and 

sparsely populated areas. 

Microcells  
These cells are used for densely populated areas. By 

splitting the existing areas into smaller cells, the 

number of channels available is increased as well as 

the capacity of the cells. The power level of the 

transmitters used in these cells is then decreased, 

reducing the possibility of interference between 

neighboring cells.     

Selective cells  
It is not always useful to define a cell with a full 

coverage of 360 degrees. In some cases, cells with a 

particular shape and coverage are needed. These cells 

are called selective cells. A typical example of 

selective cells is the cells that may be located at the 

entrances of tunnels where coverage of 360 degrees 

is not needed. In this case, a selective cell with a 

coverage of 120 degrees is used. 

Umbrella cells  
A freeway crossing very small cells produces an 

important number of handovers among the different 

small neighboring cells. In order to solve this 

problem, the concept of umbrella cells is introduced. 

An umbrella cell covers several microcells. The 

power level inside an umbrella cell is increased 

comparing to the power levels used in the microcells 

that form the umbrella cell. When the speed of the 

mobile is too high, the mobile is handed off to the 

umbrella cell. The mobile will then stay longer in the 

same cell (in this case the umbrella cell). This will 

reduce the number of handovers and the work of the 

network.  

GSM  NETWORK 
Architecture of the GSM network  

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:  

• The Mobile Station (MS).  

• The Base Station Subsystem (BSS).  

• The Network and Switching Subsystem 

(NSS).  

• The Operation and Support Subsystem 

(OSS).  

The architecture of the GSM network is presented in 

figure 1.   

 
Figure 1: Architecture of the GSM network 

1. Mobile Station  
A Mobile Station consists of two main elements: --- 

• The mobile terminal:-- These are 

distinguished by power & application.           

5 

• The Subscriber Identity Module (SIM): --  

The SIM is a smart card that identifies the 

terminal. The SIM card is protected by a 

four-digit Personal Identification Number 

(PIN). 

Another advantage of the SIM card is the mobility of 

the users. . In fact, the only element that personalizes 

a terminal is the SIM card.                                      

2. The Base Station Subsystem  
The BSS connects the Mobile Station and the NSS. It 

is in charge of the transmission and reception. The 

BSS can be divided into two parts: --- 

• The Base Transceiver Station (BTS) or Base 

Station.  

• The Base Station Controller (BSC).  

2.1 The Base Transceiver Station  
The BTS corresponds to the transceivers and 

antennas used in each cell of the network. A BTS is 

usually placed in the center of a cell. Its transmitting 

power defines the size of a cell. Each BTS has 

between one and sixteen transceivers depending on 

the density of users in the cell.  

2.2 The Base Station Controller  
The BSC controls a group of BTS and manages their 

radio resources. A BSC is principally in charge of 

handovers, frequency hopping, exchange functions 

and control of the radio frequency power levels of the 

BTSs.  

3. The Network and Switching Subsystem  
Its main role is to manage the communications 

between the mobile users and other users, such as 

mobile users, ISDN users, fixed telephony users, etc. 
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It also includes data bases needed in order to store 

information about the subscribers and to manage their 

mobility. The different components of the NSS are 

described below:  

3.1 The Mobile services Switching Center (MSC)  
It is the central component of the NSS. The MSC 

performs the switching functions of the network. It 

also provides connection to other networks.  

3.2 The Gateway Mobile services Switching 

Center (GMSC)                                 
A gateway is a node interconnecting two networks. 

The GMSC is the interface between the mobile 

cellular network and the PSTN. It is in charge of 

routing calls from the fixed network towards a GSM 

user. The GMSC is often implemented in the same 

machines as the MSC.                                                                                                                             

3.3 Home Location Register (HLR)  
The HLR is considered as a very important database 

that stores information of the subscribers belonging 

to the covering area of a MSC. It also stores the 

current location of these subscribers and the services 

to which they have access.   

 3.4 Visitor Location Register (VLR)  
The VLR contains information from a subscriber's 

HLR necessary in order to provide the subscribed 

services to visiting users. When a subscriber enters 

the covering area of a new MSC, the VLR associated 

to this MSC will request information about the new 

subscriber to its corresponding HLR. The VLR will 

then have enough information in order to assure the 

subscribed services without needing to ask the HLR 

each time a communication is established.  

The VLR is always implemented together with a 

MSC; so the area under control of the MSC is also 

the area under control of the VLR.  

3.5 The Authentication Center (AuC)  
The AuC register is used for security purposes. It 

provides the parameters needed for authentication 

and encryption functions. These parameters help to 

verify the user's identity. 

3.6 The Equipment Identity Register (EIR)  
The EIR is also used for security purposes. It is a 

register containing information about the mobile 

equipments. More particularly, it contains a list of all 

valid terminals. A terminal is identified by its 

International Mobile Equipment Identity (IMEI). The 

EIR allows then to forbid calls from stolen or 

unauthorized terminals.  

3.7 The GSM Interworking Unit (GIWU)  
The GIWU corresponds to an interface to various 

networks for data communications. During these 

communications, the transmission of speech and data 

can be alternated.  

4. The Operation and Support Subsystem (OSS)    
The OSS is connected to the different components of 

the NSS and to the BSC, in order to control and 

monitor the GSM system. It is also in charge of 

controlling the traffic load of the BSS.  

However, the increasing number of base stations, due 

to the development of cellular radio networks, has 

provoked that some of the maintenance tasks are 

transferred to the BTS. This transfer decreases 

considerably the costs of the maintenance of the 

system.  

The geographical areas of the GSM network  

The figure 2 presents the different areas that form a 

GSM network.  

 
Figure 2: GSM network areas 

As it has already been explained a cell, identified by 

its Cell Global Identity number (CGI), corresponds to 

the radio coverage of a base transceiver station. A 

Location Area (LA), identified by its Location Area 

Identity (LAI) number, is a group of cells served by a 

single MSC/VLR. A group of location areas under 

the control of the same MSC/VLR defines the 

MSC/VLR area. A Public Land Mobile Network 

(PLMN) is the area served by one network operator.  

The GSM functions  

In this paragraph, the description of the GSM 

network is focused on the different functions to fulfill 

by the network and not on its physical components. 

In GSM, five main functions can be defined:  

• Transmission.  

• Radio Resources management (RR).  

• Mobility Management (MM).  

• Communication Management (CM).  

• Operation, Administration and Maintenance 

(OAM).  

GSM RADIO INTERFACE 

The radio interface is the interface between the 

mobile stations and the fixed infrastructure. It is one 

of the most important interfaces of the GSM system. 

One of the main objectives of GSM is roaming. 

Therefore, in order to obtain a complete compatibility 

between mobile stations and networks of different 

manufacturers and operators, the radio interface must 

be completely defined.  

The spectrum efficiency depends on the radio 

interface and the transmission, more particularly in 

aspects such as the capacity of the system and the 

techniques used in order to decrease the interference 

and to improve the frequency reuse scheme. The 

specification of the radio interface has then an 

important influence on the spectrum efficiency.  

1. FREQUENCY ALLOCATION  

Two frequency bands, of 25 Mhz each one, have 

been allocated for the GSM system:  

• The band 890-915 Mhz has been allocated 

for the uplink direction (transmitting from 

the mobile station to the base station).  

• The band 935-960 Mhz has been allocated 

for the downlink direction (transmitting 

from the base station to the mobile station).  

2. MULTIPLE ACCESS SCHEME  
The multiple access scheme defines how different 

simultaneous communications, between different 

mobile stations situated in different cells, share the 

GSM radio spectrum. A mix of Frequency Division 

Multiple Access (FDMA) and Time Division 

Multiple Access (TDMA), combined with frequency 

hopping, has been adopted as the multiple access 

scheme for GSM.  
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 2.1 FDMA and TDMA  
Using FDMA, a frequency is assigned to a user. So 

the larger the number of users in a FDMA system, the 

larger the number of available frequencies must be. 

The limited available radio spectrum and the fact that 

a user will not free its assigned frequency explain 

why the number of users in a FDMA system can be 

"quickly" limited.  

On the other hand, TDMA allows several users to 

share the same channel. Each of the users, sharing the 

common channel, is assigned his own burst within a 

group of bursts called a frame. Usually TDMA is 

used with a FDMA structure.  

In GSM, a 25 Mhz frequency band is divided, using a 

FDMA scheme, into 124 carrier frequencies spaced 

one from each other by a 200 khz frequency band. 

Normally a 25 Mhz frequency band can provide 125 

carrier frequencies but the first carrier              

frequency is used as a guard band between GSM and 

other services working on lower frequencies. Each 

carrier frequency is then divided in time using a 

TDMA scheme. This scheme splits the radio channel, 

with a width of 200 khz, into 8 bursts. A burst is the 

unit of time in a TDMA system, and it lasts 

approximately 0.577 ms. A TDMA frame is formed 

with 8 bursts and lasts, consequently, 4.615 ms. Each 

of the eight bursts, that form a TDMA frame, are then 

assigned to a single user.  

2.2 Channel structure  
A channel corresponds to the recurrence of one burst 

every frame. It is defined by its frequency and the 

position of its corresponding burst within a TDMA 

frame. In GSM there are two types of channels:  

• The traffic channels used to transport speech 

and data information.  

• The control channels used for network 

management messages and some channel 

maintenance tasks.  

2.2.1 Traffic channels (TCH)  
Full-rate traffic channels (TCH/F) are defined using a 

group of 26 TDMA frames called a 26-Multiframe. 

The 26-Multiframe lasts consequently 120 ms. In this 

26-Multiframe structure, the traffic channels for the 

downlink and uplink are separated by 3 bursts. As a 

consequence, the mobiles will not need to transmit 

and receive at the same time which simplifies 

considerably the electronics of the system.  

The frames that form the 26-Multiframe structure 

have different functions:  

• 24 frames are reserved to traffic.  

• 1 frame is used for the Slow Associated 

Control Channel (SACCH).  

• The last frame is unused. This idle frame 

allows the mobile station to perform other 

functions, such as measuring the signal 

strength of neighboring cells.  

2.2.2 Control channels  
According to their functions, four different classes of 

control channels are defined:-- 

2.2.2.1Broadcast channels (BCH)  
The BCH channels are used, by the base station, to 

provide the mobile station with the sufficient 

information it needs to synchronize with the network. 

Three different types of BCHs can be distinguished:  

• The Broadcast Control Channel (BCCH)  

• The Synchronization Channel (SCH 

• The Frequency-Correction Channel (FCCH)                                

2.2.2.2 Common Control Channels (CCCH)  
The CCCH channels help to establish the calls from 

the mobile station or the network. Three different 

types of CCCH can be defined:  

• The Paging Channel (PCH). 

• The Random Access Channel (RACH) 

• The Access Grant Channel (AGCH)  

 2.2.2.3 Dedicated Control Channels (DCCH)  
The DCCH channels are used for message exchange 

between several mobiles or a mobile and the network. 

Two different types of DCCH can be defined:  

• The Standalone Dedicated Control Channel 

(SDCCH)  

• The Slow Associated Control Channel 

(SACCH)   

 2.2.2.4 Associated Control Channels  
The Fast Associated Control Channels (FACCH) 

replace all or part of a traffic channel when urgent 

signaling information must be transmitted. The 

FACCH channels carry the same information as the 

SDCCH channels.  

 2.3 Burst structure  
As it has been stated before, the burst is the unit in 

time of a TDMA system. Four different types of 

bursts can be distinguished in GSM:  

• The frequency-correction burst is used on 

the FCCH. It has the same length as the 

normal burst but a different structure.  

• The synchronization burst is used on the 

SCH. It has the same length as the normal 

burst but a different structure.  

• The random access burst is used on the 

RACH and is shorter than the normal burst.  

• The normal burst is used to carry speech or 

data information. It lasts approximately 

0.577 ms and has a length of 156.25 bits.                   

 
Figure 3: Structure of the 26-Multiframe, the 

TDMA frame and the normal burst 

The tail bits (T) are a group of three bits set to zero 

and placed at the beginning and the end of a burst. 

They are used to cover the periods of ramping up and 

down of the mobile's power.  The coded data bits 

correspond to two groups, of 57 bits each, containing 

signaling or user data.  

The stealing flags (S) indicate, to the receiver, 

whether the information carried by a burst 

corresponds to traffic or signaling data. The training 

sequence has a length of 26 bits. It is used to 

synchronize the receiver with the incoming 

information, avoiding then the negative effects 

produced by a multipath propagation.  

The guard period (GP), with a length of 8.25 bits, is 

used to avoid a possible overlap of two mobiles 

during the ramping time.  
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2.4 Frequency hopping                                                                                               
The propagation conditions and therefore the 

multipath fading depend on the radio frequency. In 

order to avoid important differences in the quality of 

the channels, the slow frequency hopping is 

introduced. The slow frequency hopping changes the 

frequency with every TDMA frame that is used in 

GSM.The frequency hopping also reduces the effects 

of co-channel interference.  

3. FROM SOURCE INFORMATION TO RADIO 

WAVES                                                       

The figure 4 presents the different operations that 

have to be performed in order to pass from the speech 

source to radio waves and vice versa.  

 
Figure 4: From speech source to radio waves 

3.1 Speech coding  

The transmission of speech is, at the moment, the 

most important service of a mobile cellular system. 

The GSM speech codec, which will transform the 

analog signal (voice) into a digital representation, has 

to meet the following criteria:  

• A good speech quality 

• To reduce the redundancy in the sounds of 

the voice. 

• The speech codec must not be very complex   

The final choice for the GSM speech codec is a codec 

named RPE-LTP (Regular Pulse Excitation Long-

Term Prediction). This codec uses the information 

from previous samples in order to predict the current 

sample. 

3.2 Channel coding Channel coding adds 

redundancy bits to the original information in order 

to detect and correct, if possible, errors occurred 

during the transmission. Channel coding is done for 

the following channels: 

• Channel coding for the GSM data TCH channels 

• Channel coding for the GSM speech channels  

• Channel coding for the GSM control channels                                                

3.3 Interleaving  
An interleaving rearranges a group of bits in a 

particular way. It is used in combination with FEC 

codes in order to improve the performance of the 

error correction mechanisms. The interleaving 

decreases the possibility of losing whole bursts 

during the transmission, by dispersing the errors. 

Being the errors less concentrated, it is then easier to 

correct them. Interleaving is done for the following 

channels: 

• Interleaving for the GSM control channels  

• Interleaving for the GSM speech channels  

• Interleaving for the GSM data TCH 

channels  

3.4 Burst assembling  
The burst assembling procedure is in charge of 

grouping the bits into bursts.   

3.5 Ciphering  
Ciphering is used to protect signaling and user data. 

First of all, a ciphering key is computed using the 

algorithm A8 stored on the SIM card, the subscriber 

key and a random number delivered by the network. 

Secondly, a 114 bit sequence is produced using the 

ciphering key, an algorithm called A5 and the burst 

numbers. This bit sequence is then XORed with the 

two 57 bit blocks of data included in a normal burst.  

In order to decipher correctly, the receiver has to use 

the same algorithm A5 for the deciphering procedure.  

3.6 Modulation  

The modulation chosen for the GSM system is the 

Gaussian Minimum Shift Keying (GMSK). The 

GMSK modulation has been chosen as a compromise 

between spectrum efficiency, complexity and low 

spurious radiations (that reduce the possibilities of 

adjacent channel interference). The GMSK 

modulation has a rate of 270 5/6 kbauds and a BT 

product equal to 0.3. Figure 5 presents the principle      

of a GMSK modulator.                

 
Figure 5: GMSK modulator 

4. DISCONTINUOUS TRANSMISSION (DTX)  

This is another aspect of GSM that could have been 

included as one of the requirements of the GSM 

speech codec. The function of the DTX is to suspend 

the radio transmission during the silence periods. The 

DTX helps then to reduce interference between 

different cells and to increase the capacity of the 

system. It also extends the life of a mobile's battery. 

The DTX function is performed thanks to two main 

features:  

• The Voice Activity Detection (VAD) 

• The comfort noise     

5. TIMING ADVANCE  

The timing of the bursts transmissions is very 

important. Mobiles are at different distances from the 

base stations. Their delay depends, consequently, on 

their distance. The aim of the timing advance is that 

the signals coming from the different mobile stations 

arrive to the base station at the right time. 

6. POWER CONTROL  

At the same time the base stations perform the timing 

measurements, they also perform measurements on 

the power level of the different mobile stations. 

These power levels are adjusted so that the power is 

nearly the same for each burst.  

7. DISCONTINUOUS RECEPTION  

It is a method used to conserve the mobile station's 

power. The paging channel is divided into sub 

channels corresponding to single mobile stations. 

Each mobile station will then only 'listen' to its sub 
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channel and will stay in the sleep mode during the 

other sub channels of the paging channel.  

8. MULTIPATH AND EQUALISATION  

At the GSM frequency bands, radio waves reflect 

from buildings, cars, hills, etc. So not only the 'right' 

signal is received by an antenna, but also many 

reflected signals, which corrupt the information with 

different phases. An equaliser is in charge of 

extracting the 'right' signal from the received signal.  

GSM  SERVICES 

The GSM Memorandum of Understanding (MoU) 

defined four classes for the introduction of the 

different GSM services:  

• E1: introduced at the start of the service.  

• E2: introduced at the end of 1991.  

• Eh: introduced on availability of half-rate 

channels.  

• A: these services are optional.  

 Three categories of services can be distinguished:  

• Teleservices.  

• Bearer services.  

• Supplementary Services.  

1. TELESERVICES  

• Telephony (E1® Eh).  

• Facsimile group 3 (E1).  

• Emergency calls (E1® Eh).  

• Teletex.  

• Short Message Services (E1, E2, A). Using 

these services, a message of a maximum of 

160 alphanumeric characters can be sent to 

or from a mobile station. If the mobile is 

powered off, the message is stored. With the 

SMS Cell Broadcast (SMS-CB), a message 

of a maximum of 93 characters can be 

broadcast to all mobiles in a certain 

geographical area.  

• Fax mail. Thanks to this service, the 

subscriber can receive fax messages at any 

fax machine.  

• Voice mail. This service corresponds to an 

answering machine.  

2. BEARER SERVICES  

A bearer service is used for transporting user data. 

Some of the bearer services are listed below:                                                                                                                                                                                 

• Asynchronous and synchronous data, 300-

9600 bps (E1).  

• Alternate speech and data, 300-9600 bps 

(E1).  

• Asynchronous PAD (packet-switched, 

packet assembler/disassembler) access, 300-

9600 bps (E1).  

• Synchronous dedicated packet data access, 

2400-9600 bps (E2).  

3.  SUPPLEMENTARY SERVICES  

• Call Forwarding (E1). The subscriber can 

forward incoming calls to another number if 

the called mobile is busy (CFB), 

unreachable (CFNRc) or if there is no reply 

(CFNRy). Call forwarding can also be 

applied unconditionally (CFU).  

• Call Barring. There are different types of 

`call barring' services:  

� Barring of All Outgoing Calls, BAOC 

(E1).  

� Barring of Outgoing International Calls, 

BOIC (E1).  

� Barring of Outgoing International Calls 

except those directed toward the Home 

PLMN Country, BOIC-exHC (E1).  

� Barring of All Incoming Calls, BAIC 

(E1)  

� Barring of incoming calls when 

roaming (A).  

• Call hold (E2). Puts an active call on hold.  

• Call Waiting, CW (E2). Informs the user, 

during a conversation, about another 

incoming call. The user can answer, reject or 

ignore this incoming call.  

• Advice of Charge, AoC (E2). Provides the 

user with an online charge information.  

• Multiparty service (E2). Possibility of 

establishing a multiparty conversation.  

• Closed User Group, CUG (A). It 

corresponds to a group of users with limited 

possibilities of calling (only the people of 

the group and certain numbers).  

• Calling Line Identification Presentation, 

CLIP (A). It supplies the called user with the 

ISDN of the calling user.  

• Calling Line Identification Restriction, 

CLIR (A). It enables the calling user to 

restrict the presentation.  

• Connected Line identification Presentation, 

CoLP (A). It supplies the calling user with 

the directory number he gets if his call is 

forwarded.  

• Connected Line identification Restriction, 

CoLR (A). It enables the called user to 

restrict the presentation.  

CONCLUSION 
The aim of this paper was to give an overview of the 

GSM system. GSM is a very complex standard. It can 

be considered as the first serious attempt to fulfill the 

requirements for a universal personal communication 

system. GSM is then used as a basis for the 

development of the Universal Mobile 

Telecommunication System (UMTS).     

GSM is also the basis of 2.5G mobile communication 

system like EDGE (Enhanced data rate for GSM 

Evolution) & GPRS (General Packet Radio Service). 
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