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Call Setup Delay Improvements using SIB7 Scheduling 
Introduction

To date a number of solutions have been presented in RAN2 which describe methods by which the CS call setup delay can be reduced. [1-7] 
Focusing primarily on Rel99 solutions, from the solutions presented to date only limited options seem to offer viable and practical solution. Here by viable and practical we mean solutions which do not require standards change and can be easily implemented on existing UTRAN. A useful point to start is the TR 25.815 and a summary paper R2-052988 by Nokia which list possible options and impacts on the network settings.

The TR 25.815 and solutions presented to date point to solutions such as adding indicator flag to SIB5/6 and also using HSDPA and E-DCH channels for CS signaling. 
In our view adding an indicator flag to SIB5/6, may potentially add extra overhead in the paging channel and having analyzed the proposed solution [8] we do not see a scenario where this would be useful. Moreover using HSDPA and E-DCH channels for CS signaling would be useful in long run however it does not offer a quick and immediate fix.  

In this contribution we aim to illustrate the usefulness of using just SIB7 scheduling as one possible way of reducing the CS call setup time delay; which was originally proposed by Nokia [3].
Discussion

During a normal CS setup procedure, the UE, before sending RRC Connection Request command to the UTRAN, fetches the SIB7 information from the BCH transport channel (PCCPCH physical channel).  SIB7 contains fast changing cell parameters such as cell’s uplink interference levels and dynamic persistence value. See Figure 1. 
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Figure 1 Initial delay in UE due to reading of SIB7 from BCH channel
Although in few previous contributions it has been suggested to have static SIB7 values, in our view having a static SIB7 value will affect the capacity of the network especially in a rapidly changing radio environment. Static SIB7 values could be useful when the radio conditions and/or number of users are predictable and unchanging.   

The variation of SIB7 repetition period and its effect on maximum and average call setup delay due to SIB7 is shown in Figure 2. This result illustrates that for example for a SIB7 repetition period of 640 ms the maximum and average delay encountered during a call setup process is 640 and 320 ms respectively. 
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Figure 2 Additional Call setup delay due to SIB7 repetition
Furthermore in our view it is relatively easy to alter the SIB7 scheduling on UTRAN by minor software changes. The content of MIB at the beginning of SIB transmission is altered to indicate the position and repetition of SIB7 in the Cell System Frame Number. See Figure 3. As the frequency of SIB7 information block is increased, UE spends less time waiting to update its UL interference and persistence values, thus reducing initial delay before making RRC Connection Request from UTRAN. 
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Figure 3 MIB and SIB7 positioning

Conclusion 

In our view altering the SIB7 repetition period offers one possible option of reducing CS call setup delay on Rel99 network. 

The current standards allow minimum SIB7 scheduling period of 4 frames. Thus in order to reduce the call setup delay to an acceptable level, we propose to have SIB7 repetition period of not longer than 320ms.  
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