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Open Issues for Repeated SACCH 

1 Introduction

In previous GERAN meeting the Repeated SACCH solution in [1] was agreed. There were some concerns about the use of the uplink measurement during Repeated SACCH on the uplink.

This contribution contains a discussion and proposed solutions for the issue with the uplink measurements. 

2 Alignment of uplink measurements and measurement reports

The measurement reports from the MS contain information used to interpret the uplink measurements made by the BTS. Especially, the DTX-USED flag, indicating if DTX has been used or not by the MS during the measurement period, is important for the BTS. The reason is that e.g. the RXQUAL_FULL measurements by the BTS will be invalid if DTX has been used, and the BSS will have to rely on the RXQUAL_SUB instead.

When Serial SACCH is used the MS sends the measurement report twice and BSS can decode it either at the first or second transmission. Unless the BSS knows if the first or second transmission was received, it will not know to which period of time the DTX-USED flag refers. There are three different solutions to this problem presented in the following sections.

2.1 Only send repetitions on even SACCH multiframes

As stated in the previous text it is important for BSS to know which of the SACCH blocks that are repetitions in order to use the correct uplink measurements. There is no acknowledge on the SRO message and the BSS has therefore no information about when the MS will start to use SACCH Repetition on the uplink. Due to this there will be an uncertainty to which SACCH multi-frame the DTX-used flag in the measurement report corresponds. If the repetition of the measurement reports would be restricted to only even SACCH multi-frames the probability of using correct DTX-used value for the uplink measurement would be increased.

The even SACCH multi-frame could be defined in the following way:

(FN div 104) mod 2 = 0

One drawback with this solution is that SMS will reduce the performance for Repeated SACCH on the uplink. This is since a SAPI-3 block will be sent instead of a SAPI-0 block in a pair of SAPI-0 blocks.

2.2 Detection of repeated SACCH block in BTS
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Instead of implementing requirements for the MS when it is allowed to send repetitions or not, a functionality that estimates if a SACCH block is a repetition could be implemented in the BTS. This functionality will combine the new SACCH block with the previous one and based on the result from this the BTS will decide if it was a repetition or not, see Figure 1. This estimation will fail when there are consecutive SACCH blocks that are identical but not repetitions, see table in Figure 1. This is a very rare event, and the consequences are limited. In this situation the SUB values will be used for the corresponding uplink measurements independently of the DTX-used flag in one of the SACCH blocks. This will mainly be a problem for the first SACCH blocks after the BTS has sent activation or deactivation of Repeated SACCH to the MS. 

Figure 1: Detection of Repeated SACCH block on the uplink.


This functionality requires no changes to the current specifications.

2.3 Detection of DTX in BTS

A third solution to the problem described in the beginning of section 2 would be to let the BTS detect if DTX has been used or not. In this case the DTX-used flag in the measurement report will be superfluous. This is not any functionality that is used in the BTS today and it is estimated to be rather complicated to implement and the number of incorrect decisions are also estimated to be higher than in the two previous solutions. 

3 Conclusion

It is suggested that the problem with the uplink measurements during Repeated SACCH on the uplink are solved with implementation-specific solutions, e.g., the BTS solution in section 2.2. This is due to the simplicity of the solution and that the performance can be kept at SMS transfer.
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