
You are managing a GSM network and need to optimize its performance for voice calls and SMS 

messages. Your network covers a city with several cell towers, each serving a specific area. 

You notice the following issues: 

1. Call Drop Rate: The call drop rate is higher in certain areas, especially when users move 

between cells. 

2. SMS Delivery Delays: There are delays in SMS delivery during peak times. 

Here's some additional information: 

1. Frequency Reuse: Your GSM network uses a frequency reuse pattern to maximize 

capacity. Cells are grouped into clusters, and the same frequencies are reused in non-

adjacent clusters. 

2. Handoff Mechanism: When users move between cells, a handoff process is supposed to 

ensure a seamless transition. 

3. Channel Allocation: Each cell has a limited number of channels for voice and SMS 

traffic. 

Question: 

Given the issues of high call drop rates and SMS delivery delays, what are some potential causes 

and solutions you might investigate to improve the performance of your GSM network? 

Hints: 

1. Think about how frequency reuse might affect call quality and interference. 

2. Consider the role of the handoff process in maintaining call quality during movement. 

3. Examine how channel allocation might impact the handling of voice calls and SMS 

messages. 

Answer: 

Here are potential causes and solutions to investigate: 

1. Frequency Reuse and Interference: 
o Cause: High call drop rates might be due to interference from adjacent cells using 

the same frequencies. This is especially problematic in areas with high cell 

density or overlapping coverage. 

o Solution: Review and optimize your frequency reuse plan. Adjust the frequencies 

used in adjacent cells to reduce interference. Implement techniques like frequency 

hopping or power control to manage interference. 

2. Handoff Issues: 

o Cause: Call drops during movement could be due to issues with the handoff 

process between cells. This might happen if handoff procedures are not executed 

smoothly or if there are delays in the handoff signaling. 



o Solution: Ensure that the handoff procedures are properly configured and that 

there is enough overlap in coverage areas to facilitate seamless handoffs. Monitor 

handoff signaling to identify and resolve any delays or failures. 

3. Channel Allocation and Congestion: 

o Cause: SMS delivery delays during peak times might be due to channel 

congestion. If all channels are occupied by voice calls or other SMS traffic, new 

SMS messages may be delayed. 

o Solution: Analyze channel usage patterns to ensure that there is a sufficient 

number of channels allocated for SMS traffic. Consider adding more channels or 

implementing dynamic channel allocation to handle peak loads better. 

By addressing these potential causes, you can improve both the call quality and SMS delivery 

performance in your GSM network. 

 


