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System limitation aspects and related issues on ACCHs improvements

1 Introduction

Although the channel performance for the lower AMR FR codec modes (i.e. AFS 4.75 and AFS 5.9) in poor C/I conditions is very good, the robustness of the AMR codec cannot be fully exploited as the associated signalling channels SACCH and FACCH cannot be decoded properly in these C/I conditions. Cingular have previously provided simulation results [1] illustrating this problem. 

Networks with a typical US or European GSM network design, would profit on enhancement of both the SACCH and the FACCH signalling channels.

Apart from the possible solution to plan the network aggressively, in some areas of European AMR networks it could be meaningful to set the handover threshold lower e.g. in areas where many handovers appear causing more signalling load and speech interruptions, in particular during Inter-BSC handovers. This would be required to work in poor C/I conditions and improvement on both, SACCH and FACCH, accordingly.

2 Analysis of system limitation aspects

System limitation aspects are an important issue to take into consideration when improvement of signalling channels under poor radio conditions is asked. Siemens mentioned in a contribution for the last GERAN meeting [3], that they plan to investigate several aspects which could cause system limitation. Amongst other the critical path should be investigated. 

Vodafone made some analysis in its network in order to find out the critical path (UL or DL) and the causes for the drop calls. The results are presented in Figure1. The basis of analysis was 151174 speech calls in the Vodafone DE network during a period. The single drop call causes shown in Figure 1 are a percentage of the total drop calls. 

The results on the drop call cause values demonstrate clearly that the DL path is the critical one, with the main cause for the drop calls being the insufficient downlink coverage. But it should be considered that despite insufficient downlink coverage the poor radio quality still could be a factor in the drop call. 

However the current analysis in Vodafone DE network indicates that it would be meaningful to concentrate on improvement of ACCHs in DL first. 

Additionally it would be useful to investigate the improvement of parallel SACCH and FACCH repetition in areas with low signal strength (low RxLev).
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Figure 1.  Percentage of drop calls in Vodafone DE network referred to single drop call-cause values1
3 Discussion on the possible solutions

During GERAN#19 and GERAN#20 a number of possible solutions were proposed to overcome performance imbalance between the ACCHs and the lower AMR codec modes.

However some solutions have impact on the legacy equipment and terminals making it difficult for Mobile Radio Operators to introduce and therefore should be avoided. 

In order to reduce the standardisation effort Vodafone propose that as a first step the signalling channels in the DL should be improved.

The use of a parallel SACCH and the repetition of the FACCH could be the best way forward. These solutions would have the least impact on the legacy equipment and could even provide some advantage for the AMR terminals which are already in the field. Moreover the ACCHs could reach the same robustness as the AMR lower codec modes in the poor C/I conditions if chase combining is implemented in the new terminal receiver.

Finally, the exact impact on the BSS side when introducing the parallel SACCH and the FACCH repetition should be thoroughly investigated. 
4 Conclusion

This contribution presents an analysis on the cause of drop calls in the current Vodafone DE network. It has been proposed, based on these results, to improve the ACCHs for the DL first. 

The parallel SACCH and the FACCH repetition on the DL would not cause any negative impact, and should provide some benefit, to the legacy terminals. A new generation of AMR mobiles implementing chase combining would profit further from the parallel SACCH and the FACCH repetition in the DL. 

The proposal of parallel SACCH and the FACCH repetition on the DL seems to be most practical and therefore Vodafone recommends that this DL solution is progressed.
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1 Explanation of drop call causes:


DL-/UL-Coverage: If the RxLev value is below the threshold (-98dBm), the system assumes that the drop was due to insufficient signal strength (= bad coverage). 


UL-/DL-Quality: If the RxLev value is above or equal to the threshold (-98dBm), the system assumes that the drop was due to poor radio quality (difficult radio conditions).
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