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Issue if a FACCH frame is sent between a FACCH frame and its repetition 
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. The Repeated FACCH feature defined by GERAN operates by having the BTS send a second copy of each FACCH block delayed by 40 ms. The second transmission is sent in such a way that if the first transmission is sent in TDMA frame
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, the first burst of the copy is sent either in TDMA frame 
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 (the latter occurring only if a SACCH or idle burst is transmitted between the two FACCH transmissions). A mobile that understands the Repeated FACCH feature can detect this deliberate repetition and chase combine the two identical FACCH blocks to improve receiver performance.

Since it is not mentioned in the 3GPP specification 44.006 [1] if a FACCH frame can be sent or not between a FACCH frame and its repetition, this document describes the potential impact in such a case.
2 Impact


The current specifications of the FACCH feature do not prevent a case where a FACCH frame is sent between a FACCH frame and its repetition. This could be the case for example in signaling mode only when FACCH fill frames are sent instead of TCH frames to fill the gaps between valid FACCH frames. 

Figure 1 shows this case assuming that all the FACCH frames are badly decoded.

[image: image4]
Figure 1 – sequence chart in case of bad FACCH decoding
 In the scenario described in Figure 1, 2 buffers of 456 soft decisions need to be stored, one for FACCH frame n and one for FACCH frame n+1.
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Figure 2 – Sequence chart in case of good FACCH decoding
In this scenario, 2 buffers of 184 decoded bits need to be stored, one for FACCH frame n and one for FACCH frame n+1 to compare FACCH frames with the next one’s sent 40 ms later and to avoid rejection.
To cope with both cases described in Figure 1 and 2, 2 buffers of 456 soft decisions and 2 buffers of 184 hard bits are needed on the MS side.

3 Conclusion

To decrease the needed memory by a factor 2 for this feature in the MS, the specifications should avoid the possibility to have a FACCH frame sent between the 2 repetitions of a FACCH frame (i.e. the re-transmitted FACCH block has higher priority than any new FACCH message that requires transmission).
4 References

 [1] 3GPP TS 44.006, “MS-BSS interface; Data Link layer specification (Release 6)”
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