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GSM Architecture

















Network and Switching Subsystem





Call Routing in GSM

1. Digitizer and Source Coding – The user speech is digitized at 8 KHz sampling rate using Regular 
Pulse Excited – Linear Predictive Coder (RPE-LPC). In this technique, information from 
previous samples is used to predict the current sample

2. Channel Coding – This step introduces redundancy information into the data for error detection 
and possible error correction. The gross bit rate after channel coding is 22.8 kbps

3. Interleaving – This step rearranges a group of bits in a particular way. This is to improve the 
performance of the error correction mechanisms

4. Ciphering – Encrypts blocks of user data using a symmetric key shared by the mobile station and 
the BTS

5. Burst Formatting – Adds some binary information to the ciphered block. This additional 
information is used for synchronization and equalization of the received data

6. Modulation – Gaussian Minimum Shift Keying (GMSK) modulation technique is used. The 
binary data is converted back into analog signal to fit the frequency and time requirements for 
the multiple access rules. This signal is then radiated as radio wave over the air

7. Multipath and Equalization – Radio waves reflect from buildings, cars, hills etc. So the antenna 
receives the right signal as well as the reflected signals which corrupt the information. An 
Equalizer extracts the right signal from the received signal. For this the received signal is passed 
through the inverse filter

8. Synchronization – In FDMA, frequency synchronization is necessary so that the transmitter and 
receiver frequency match. In TDMA, time synchronization is necessary to identify the frame and 
bits
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Mobility Management (MM)

• Using MM one can make outgoing calls and receive incoming calls while in motion

• Mobile originated outgoing calls are relatively easy to handle

• For mobile terminated incoming calls the following dour important aspects are necessary:

1) Paging – The MS is traced through the paging process within a location. A single paging 
message across the MSC to BSS interface contains information of the cells in which the page 
shall be broadcast

2) Location Update – To know the current location of a powered on MS so that the mobile 
terminated call routing can be completed. Through location update, the presence and location 
information is kept up to date within the VLR and HLR

3) Handover – As a user moves away from a tower the signal will become weak and break. So user 
needs to be moved to another cell where the signal strength is higher. This is called handover or 
handoff. 

i) Internal Handover – Channels in the same cell or cells under the control of same BSC

ii) External Handover – Cells within same MSC or cells under different MSC

4) Roaming – Moving from one point of attachment to another point of attachment between two 
different networks, is called as roaming












