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Repeated FACCH for Half-rate

1 Introduction

The robustness of the FACCH channel at low C/I levels has been discussed a number of times in GERAN. A solution has also been implemented that improves the performance for full-rate in the downlink direction [1]. However, there are also occasions when the FACCH for half-rate would need to be improved in order to not cause drop calls. 

This contribution describes some cases when Repeated FACCH for half-rate would be needed. 

2 Cases when FACCH is a limiting factor for Half-hate

2.1 Handover into a cell with high traffic load

At handover into a cell with high traffic load a user might end-up on a half-rate channel, even though the radio link quality requires full-rate. The reason for this is due to that all other timeslots are occupied. There are two scenarios for this case:

· The handover signalling in target cell might be unsuccessful due to FACCH on half-rate

· The handover signalling succeeds but the speech quality is too bad. When resources are available the BSS tries to upgrade the user to full rate. This requires use of FACCH for half-rate at low C/I

For both of these scenarios it would have been advantageous to use Repeated FACCH for half-rate. In the first scenario it might end-up with a dropped call due to the use of FACCH for half-rate at low C/I. In the other scenario it can either be a dropped call when BSS tries to upgrade the user, or that the user ends the call due to too bad speech quality.

2.2 Handover out from a cell with high traffic load

At high traffic load in a cell a user might get stuck on a half-rate channel even though the speech quality is very bad. There are two different scenarios for this case:

· The BSS tries to upgrade the user when resources are available

· The BSS tries to make a inter-cell handover

In both scenarios FACCH for half-rate will be used at low C/I levels and hence it would be beneficial to use Repeated FACCH for half-rate. 

2.3 Sudden change of the radio environment

A sudden drop in quality for a half-rate user can make a quality based change back to full-rate impossible. The result of this can be either a dropped call at upgrade from half-rate to full-rate or that the user ends the call due to too bad speech quality.

3 Repeated Downlink FACCH for half-rate

It is straightforward to extend the Repeated Downlink FACCH functionality to also include half-rate channels. One open issue is whether the repetition delay of full-rate channels of approximately 40 ms should be kept or extended for half-rate channels. Figure 1 shows the option where the 40 ms repetition delay is kept. Since FACCH/H steals two consecutive speech frames, this option leaves no speech frame in between the FACCH frames.
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Figure 1. Repeated FACCH/H with 40 ms repetition delay.

Figure 2 shows the option where the repetition delay is extended to 80 ms. Note that a 60 ms repetition delay is not possible due to restrictions in when a FACCH/H frame is allowed to start [2].
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Figure 2. Repeated FACCH/H with 80 ms repetition delay.

Comparing the two options, it is clear that with option 2,

· the Repeated FACCH is interleaved over 12 bursts instead of 10, which will likely increase the link performance somewhat.

· the speech quality impact may be smaller since fewer consecutive speech frames are stolen. However, since the speech quality is likely very poor already in situations where Repeated FACCH/H is needed, this is not considered significant.

· the delay is 40 ms larger. This means the retransmission timer (T200) on layer 2 would have to be increased even more compared to the normal FACCH/H.

It is proposed to select option 1, i.e., keeping the 40 ms repetition delay of full-rate, since the smaller retransmission delay is considered to be more important than the potentially smaller gain in link performance.

4 Conclusions

There exist a number of cases when Repeated FACCH for half-rate would be beneficial, and it is therefore proposed to extend the Repeated FACCH functionality to also include half-rate channels. The suggested repetition delay is 40 ms. 

The required specification changes are minor see [3]

 REF _Ref124580959 \r \h 
[4].
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