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UNIT – 4

GSM and TDMA Technology

• GSM system overview-introduction to GSM and TDMA

• GSM Network and System Architecture

• GSM channel concept 

• GSM system operations

• GSM identities

• GSM system operations (Traffic cases). 



GSM system overview

Introduction to GSM and TDMA:-

➢1982 – Frequency bands of 890-915MHz & 935 – 960Mhz- allotted for a pan 
European 2G digital cellular system(GSM 900)

➢1987 – Formally adapted by European commission

➢1990-Std’s for 1st phase of GSM published 

➢1997- A new frequency band in 1800Mhz range added worldwide and 

➢GSM 900was renamed as GSM 1800

➢GSM services in 1900Mhz (GSM1900)using PCS bands in US has started recently.

➢Implementation of additional GSM services offered under Phase 2 and Phase 2+ 
of GSM – ongoing process today.

➢Today, GSM system is the most popular cellular wireless system in the world.



GSM Services:-



GSM Services:-

2 Types of services

▪ Teleservices – provide std. voice communication between 2 end users

▪ Bearer Services – provides the user with the ability to transmit data between user 
N/W interfaces &

▪supplementary services – Enhance / support tele-services provided by the N/W









Table - GSM frequency bands and channel numbers 





GSM Network & System Architecture
• Mobile Station - Provides the link between GSM subscriber & wireless mobile network.

• Base Station System – It is the link between MS & GSM mobile services switching center(MSC).

- BTS

- BSC

▪ Network Switching System(NSS)- Provides the necessary interface for connection of wireless network to other 
networks ( ie.,PSTN,PDN,PLMN etc.)

- MSC

- VLR&HLR

- EIR

- AUC

- IWF

- SMS-GMSC

- SMS-IWMSC

▪ Operation & Support System(OSS) & other Nodes –

GSM wireless N/W’s monitored & controlled by OSS 

▪ Administrative & Control System –

- Message center, Mobile intelligent network, service order gateway, Billing gateway.





GSM Network interfaces and Protocols 
(Recall 7 layer OSI model and layered structure of OSI model)

GSM Network interfaces



GSM Protocols and Signaling Model









Ater interface:-

➢Ater interface exists only in GSM systems that have separate units for the transcoder 
controller and BSC



GSM Channel Concept:-



Logical Channels

➢Carry either subscriber traffic or signaling and control information to facilitate subscriber 
mobility

➢3 types of traffic channels(TCH’s)

– Full rate traffic channel(TCH/F or Bm)-Carries one conversation by using one time slot.

- Final channel data rate is 22.8Kbps.

- But TCH/F may also carry data at rates 14.4,9.6,4.8 and 2.4Kbps.

- Half rate traffic channel(TCH/H or Lm) – TCH/H carries voice encoded at 6.5Kbps or data 
at rates of 4.8 or 2.4kbps.

- Enhanced full rate traffic channel(EFR) – Encodes voice at a 12.2kbps rate and like TCH/F 
adds overhead bits to yield a 22.8kbps channel data rate.

Signaling and control channels – 3 sub category 

- Broadcast channels(BCH’s)

- Common control channels

- Dedicated control channels







Speech Processing



Timeslots and TDMA frames



TDMA Frames



Timeslots

Fig.5.13 - GSM air interface timeslot





Time slot Bursts
➢Normal burst

➢Frequency correction burst

➢Synchronization burst

➢Access burst

➢Dummy burst



Time slot Bursts



Mapping of Logical channel to Physical channel







Transmission of short messages:- Traffic channels- Paging groups



GSM system operations

GSM identities:-













GSM system operations ( Traffic cases)
Registration, Call setup and Location Updating:-

Call setup:-





Interrogation phase



Radio Resource Connection Establishment





Service Request Operation



Authentication



Ciphering mode technique



IMEI Check





Call Initiation procedure



Assignment of traffic channels



Call confirmation, Call accepted and Call Release



Location Updating









IMSI Detach/Attach location updating





Periodic location updating:-

➢Used to prevent unnecessary use of network resources such as paging of a 
detached MS.  



Call Handoff
➢Intra BSC Handover

➢Inter BSC Handover

➢Inter MSC Handover



Intra BSC Handover



Inter BSC Handover



Inter MSC Handover



GSM Infrastructure Communications(UM Interface)

➢Review of GSM protocol Architecture

➢Layer 3 Networking layer operations

➢Message format for layer 3

➢Layer 2 : Data link layer operations







Review of GSM protocol Architecture
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