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SACCH Enhancements

1 Introduction

A number of studies have been done showing that the FACCH and SACCH signaling channels can be the limiting factor in an AMR network. A solution for the FACCH channels is more or less finished and there has also be been a number a proposal for an improved SACCH [1], [2] and [3]. In this document the different proposals are discussed briefly together with some issues that should be taken into account for enhanced SACCH.

2 Discussion of Proposals
2.1 Spread SACCH - Nortel

The spread SACCH solution was presented by Nortel at GERAN #23 and also at GERAN #24 in [1]. Some considerations for this solution:

· DTX. The DTX solution for spread SACCH is not optimal since it is not possible to be sure when the SID_UPDATE will be sent. The SID_UPDATE has lower priority than FACCH and RATSCCH and therefore must also these two signals be considered in order to know when the second SACCH is sent. If all possible combinations, when the second SACCH can be sent, shall be considered it can be a rather complicated implementation. The stealing of the SID_UPDATE will also have a negative impact on the comfort noise. It is therefore suggested to send the secondary SACCH information immediately after the first SID_UPDATE in each SACCH period during DTX. The SID_UPDATE will be used as a marker for the secondary SACCH. For the case when several consecutive SID_UPDATEs are going to be sent the SACCH should have higher priority than SID_UPDATE.

· Speech Quality. The speech quality evaluation for the AMR codec mode 4.75 in appendix A2 looks a bit strange since there is a difference in speech quality also at high C/I values. The stealing of 24 bits per speech frame at C/I 20 for AMR code mode 4.75 should normally not give any reduction in speech quality. It would also be interesting to see how the speech quality is affected for the two other modes.
2.2 Repeated SACCH - Nokia

This solution was presented at GERAN #24 in [2]. For Ericsson it is not seen as critical to delay the SACCH information in downlink. Other considerations for this solution:

· Legacy equipment. The stealing bits shall be used to indicate when the mobile shall attempt combining and how will legacy equipment react on this? This maybe requires that the system can distinguish between legacy mobiles and SACCH enhancements enabled mobiles.

2.3 Parallel Reversed SACCH - Siemens

This solution has been presented at several GERAN meetings see [3]. The main drawback with this solution is the negative impact it has on the neighbour cell measurements. These measurements are already today considered as limited and it is therefore undesirable to reduce them even further.

3 Conclusion

The use of the enhanced SACCH can for some connections last for the whole conversation and this must be considered when choosing the preferred solution. Unlike the FACCH case we think that both links are equally important and should by enhanced.

The proposed solution from Ericsson is to use Repeated SACCH for the downlink and Spread SACCH for the uplink. This is assuming that the highlighted issues for these solutions can be sorted out. 
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