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Comments and issues on SACCH Enhancements

1 Introduction

It has been acknowledged in the previous GERAN meetings that there is a need for improvement of the Associated Control Channels (FACCH and SACCH) for the lower modes of the AMR. While for FACCH a solution has been agreed and start standardized, for SACCH two main mechanisms have been elected as possible solution and discussed at last conference call held the 12th of August: spread SACCH ([1]) and serial SACCH ([2]). The spread SACCH solution is discussed briefly in the following document while issues are addressed for serial SACCH proposal.

2 Spread SACCH 

The spread SACCH solution ([1]) presented by Nortel has the main advantage to solve the problem of delay introduced by serial SACCH. 

The main issues with this solution are:

· Complexity in term of implementation, and MIPS/memory constraints

· Complexity for testing, many use cases have to be checked (change of codecs during SACCH period…)

· Possible modification of threshold for AMR codecs

This will result in a delay for feature deployment in the network compared to the serial SACCH solution.

Moreover, in case the lower codecs are used in good conditions, the impact on voice quality of the punctured bits for spread SACCH should be evaluated (could be better to use signalling instead of fix codecs associated to spread SACCH as proposed in [1]).

3 Serial SACCH

3.1 Signalling issues with Serial SACCH

3.1.1 No signalling using Rxqual

Avoiding signalling by using Rxqual as proposed in [4] is not considered to be relevant since it could yield to erroneous error estimation on SACCH frames. In fact Rxqual is derived from BER estimation on TCH/AFS channels which have not the same protection as SACCH frames. 

Using Rxqual_sub is also considered as not relevant since it takes into account SACCH frames but also successfully decoded SID frames in case of DTX. Since the protection on SID frames is not the same as for SACCH frames, it is undefined how closely RXQUAL_SUB resembles the SACCH RXQUAL.

3.1.2 Spare bits

In [2] it is proposed to use spare bits of the SACCH frame for requesting repetition on the downlink if this FACCH frame has been sent on the uplink and uplink if this FACCH frame has been sent on the downlink. 
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                    Figure 1 – Mapping of DL SACCH content on 184-bit L1 payload.

First simulation results, assuming that there is no SACCH repetition, show that the error rate on the spare bit is approximately 3% in the operating ranges of C/Is for the lowest mode of AMR (2/3 dB). We support Siemens proposal ([3]) that it is too weak to be used for signalling as SACCH repetition is not guaranteed to carry this signalling. 
3.1.3 Stealing flags

As they are much more robust than spare bits (in [3], the error rate on the  8 stealing flags is approximately around 0.1% for C/I around 3 dB), stealing flags could be used for requesting serial SACCH on the opposite link as proposed in [3]. The problem is that for EPCCH, 2 bits of the 12 bits codeword are mapped over the stealing flags of the SACCH TP. To solve this issue, one solution could be to reduce the codeword of EPCCH by one or 2 bits to free one or two stealing flags for signalling. This solution should not impact too much the implementation of the Enhanced power control feature but need to be supported by simulations to evaluate the degradation by removing one or two bits of the codeword.

Note that a clarification is needed as in 45.003 ([5]), paragraph 4.11.6, it is not clear if stealing flags of SACCH TP are set to 1.

3.2 Possible issue with Radio Link Counter


The following graph describes the use of the Radio Link Counter as it is defined for legacy phones when receiving SACCH frames.
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           Figure 2 – Modification of the RLC for legacy MS/networks

 In the scenario described in Figure 3, the MS badly decodes several SACCH frames sent by the network which is supposed to have serial SACCH feature deployed.
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           Figure 3 – Specific scenario for serial SACCH frames

When the MS requests SACCH repetition on the downlink, the network can take this request into account or not. So, when badly decoding received SACCH frames, the MS is not aware of whether or not 2 consecutives SACCH frames have been sent twice or if it is different ones. In that case, the proposal made in [3], that the mobile consider 2 SACCH frames as one and decrement the RLC by 1 when both have been badly decoded cannot be applied. 

4 Conclusion

The Serial SACCH solution is a preferable candidate for the enhancement of the SACCH because it requires less time to implement and to deploy in a network. The main concern remains the delay introduced by serial SACCH solution for time sensitive layer 3 messages. 

For the serial SACCH solution, different issues concerning signalling and management of the RLC has been addressed in this document. For repetition request, the use of a more reliable signalling as stealing flags than spare bits is preferred. Concerning the management of the RLC, a possible solution would imply to use signalling also to know that 2 SACCH frames have to be considered as one or not, especially when they are badly decoded. Different ways of robust signalling should be investigated and could request modifications of Enhanced power control feature. 

Signalling could be also necessary for spread SACCH solution if it is found not relevant to associate lower AMR codecs to the enhanced SACCH solution.
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