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1. Module Objectives

At the end of the module the student is able to:

· describe the evolution of the GSM network 

· list four advantages of GSM over analogue networks

· name and describe two open interfaces of GSM networks

2. Introduction

2.1. Background and Requirements

At the beginning of the '80s it was realised that the European countries were using many different, incompatible mobile systems. At the same time, the needs for telecommunication services were remarkably increased. Due to this, CEPT (Conférence Européenne des Postes et Télécommunications) founded a group to specify a common mobile system for Western Europe. This group was named Groupe Speciale Mobile and the system name GSM arose.

The abbreviation has since been interpreted in other ways, but the most common expression nowadays is Global System for Mobile communications. 



Figure 2.1 Digital Cellular Systems around the world

At the beginning of the '90s, the lack of a common mobile system was seen to be a general, world-wide problem. This is why the GSM system has now spread also to the Eastern European countries, Africa, Asia and Australia. The USA, South America in general and Japan had made a decision to adapt to another kind of common mobile system specification which is not compatible with GSM. However Personal Communication System (PCS) which uses the same GSM technology with few variations has also been adopted in the USA.

During the time the GSM system was being specified it was foreseen that national telecommunication monopolies would be disbanded. This development set some requirements concerning the GSM system specifications and these requirements are in a way built into the specifications:

· There should be several network operators in each country. This should lead to the tariff and service provisioning competition. This was presumed to be the best way to ensure the rapid expansion of the GSM system; the prices of the equipment would fall and the users would be able to afford to  call.

· The system must be an open system, meaning that it should contain well defined interfaces between different system parts. This enables the equipment from several manufacturers to coexist and hence improves the cost efficiency of the system from the operator's point of view.

· GSM networks must be built without causing any major changes to the already existing Public Switched Telephone Networks (PSTN).

In addition to the above-mentioned commercial demands, some other main objectives were defined:

· The system must be Pan European.

· The system must maintain a good speech quality.

· The system must use radio frequencies as efficiently as possible.

· The system must have high / adequate capacity.

· The system must be compatible with ISDN (Integrated Services Digital Network).

· The system must be compatible with other data communication specifications.

· The system must maintain good security concerning both subscriber and transmitted information.

Advantages of GSM

Due to the above-mentioned requirements set for the system, many remarkable advantages will be achieved. Roughly, these advantages are:

· GSM uses radio frequencies efficiently, and, due to the digital radio path, the system tolerates more intercell disturbances.

· The average quality of speech achieved is better than in existing analogue systems.

· Data transmission is supported throughout the system.

· Speech is encrypted and subscriber information security is guaranteed.

· Due to the ISDN compatibility, new services are offered compared to the analogue systems.

· International roaming is technically possible within all the countries concerned.

· The large market toughens the competition and lowers the prices both for investments and usage.

2.2. Evolution of GSM

The following list highlights some important years in the short history of GSM.

· 1982 CEPT initiated a new system, GSM

· 1985 CEPT made decision on time schedule and action plan

· 1986 CEPT tested eight experimental systems in Paris

· 1987 Memorandum of Understanding (MoU), allocation of the frequencies

· 890-915 uplink (from mobile to base station)

· 935-960 downlink (from base station to mobile)

· 1988 European Telecommunications Standard Institute (ETSI) was created includes members from administrations, industry and user groups

· 1989 Final recommendations and specifications

· 1.7.1991 First official call in the world with GSM

· 1992 Australian operators were first non-European signatories of the GSM MoU

· 1992 New frequency allocation: GSM 1800

· 1710-1785 uplink

· 1805-1880 downlink

3. Open Interfaces of GSM

The main idea behind the GSM specifications is to define several open interfaces which then are limiting certain parts of the GSM system. Because of this interface openness, the operator maintaining the network may obtain different parts of the network from different GSM network suppliers. Also, when an interface is open it defines strictly what is happening through the interface and this in turn strictly defines what kind of actions/procedures/functions must be implemented between the interfaces.

Nowadays, GSM specifications define two truly open interfaces: The first one is between the mobile Station and the Base station. This open air interface is appropriately termed as Air interface. The second one is between the Mobile Services Switching Centre (which is the switching exchange in GSM) and the Base Station Controller. This interface is called the A interface. The two network elements just mentioned will be discussed in greater detail in later chapters. The system includes more than two interfaces defined but they are not totally open because the system specification had not been completed when the commercial systems were launched.

As it was experienced when operating analogue mobile networks, the centralised intelligence generated a lot of load in the system, thus decreasing the capacity. That is why the GSM specification in principle provides the means to distribute intelligence throughout the network. Referring to the above-mentioned interfaces, the more complicated interfaces in use, the more intelligence is required between the interfaces in order to implement all the functions required. From the GSM network point of view, this decentralised intelligence is implemented by dividing the whole network into three separate entities:

· Network Subsystem (NSS)

· Base Station Subsystem (BSS)

· Network Management Subsystem (NMS)

The actual network needed for call establishing is composed of the NSS and the BSS. The BSS is a network part responsible for radio path control. Every call is connected through the BSS. The NSS is a network part taking care of call control functions. Every call is always connected by and through the NSS. The NMS is the operation and maintenance related part of the network. It is also needed for the whole network control. The network operator observes and maintains network quality and service offered through the NMS. All these three subsystems are surrounded by the above-mentioned interfaces.




Figure 3.1 The three Subsystems of GSM

The MS (Mobile Station) is a combination of terminal equipment and a subscriber. The terminal equipment as such is called ME (Mobile Equipment) and the subscriber's data is stored to a separate module called SIM (Subscriber Identity Module). Hence, ME + SIM = MS.

4. Technical Specifications

From the specification point of view, the system illustrated above is divided into twelve different classes and these classes together are called GSM Technical Specifications. Nowadays, technical specifications are done by ETSI (European Telecommunication Standard Institute) in ETSI Subtechnical Committees.

ETSI Subtechnical Committees:

SMG1:
Services and Facilities

SMG2:
Radio Aspects

SMG3:
Network Aspects

SMG4:
Data Services 

SMG5:
UMTS

SMG6:
Operation & Maintenance

SMG7:
MS Testing

SMG8:
BSS Testing

SMG9:
SIM Aspects

GSM Technical Specifications:

01

General Description of a GSM PLMN

02

Services

03

Network Functions

04

MS - BSS Interface

05

Radio Path

06

Speech Processing Functions

07

Terminal Adaptation Functions

08

BSS - MSC Interface

09

Network Inter Working

[10

Service Inter Working]

11

Type Approval Procedures

12

Operation and Maintenance
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