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Circuit Switched Call Setup Delay in UMTS Network
In a modern telecommunication network such as UMTS, the aim of the operator is to offer better quality of service to users.  Quality of service, from users perspective can be described as the overall service and the satisfaction that a user receives from that network and services provided. The average user is not interested in the technical aspects of the network and it can only sense the end-to-end performance. 
Under the general heading of quality of service (QoS) one of the more noticeable problems faced by the user is the apparent delay in voice call set up time. The call set up delay can be defined as the time interval from the instant the user initiate a connection request until the complete message indicating call disposition is received by the calling terminal. When making a call the user, due to this delay, may think that the call has not gone through or the network is not responding which may prompt the user to re-dial or in some cases to abandon the call from frustration. This is a particularly noticeable and repetitive problem from the user’s perspective. From the service provider’s perspective maintaining an acceptable quality of service is very important, as currently the volume of voice calls in UMTS network is much greater than data calls. This problem, decrease the users perception of the network performance and efficiency.

Present call set up delay for 3GPP R'99 network is unacceptable from 3’s perspective.   A joint paper detailing work carried out on call set up delay between Nokia and 3 is attached as background information. The paper illustrates problems associated with an UE-Network pair, and hence it should be regarded as an example for the voice call set-up delay issue. 
Unfortunately 3 can not reveal any figures as they are supplier/customer confidential, nevertheless, the comparative call setup delay between GSM and UMTS networks can be shown qualitatively in figure 1 below. 
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Figure 1 GSM and UMTS Voice call setup delays
Furthermore, we all know that GSM signalling went through few optimisation phases and consequently today we have a satisfactory GSM signalling with an acceptable call set up delay. 3 feels that standardisation forums such as 3GPP should now focus on optimising the UMTS network with a view to match or even improve on GSM figures.
The delay in call set up can be attributed to:

· Processing time in the UTRAN (UE performance, radio network plan, RNC performance, UTRAN design) 
· Call setup and alerting phase in the core network (layer 2 and 3 re-transmission, RANAP and ALCAP protocol delays etc) 
This poor performance can be due to two factors:

1. Over complicated standards and inefficient protocols in UTRAN and Core network side

2. Poor implementation (software and hardware)
The objective of this short paper is to highlight a real problem on a typical UMTS network and to initiate discussion on ways to improve the standards, in UTRAN and Core network side, in order to minimise the voice call setup delay.
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