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Repeated FACCH: applicable frame types
1. Introduction

Prelimiary simulations show that restricting FACCH Repetition to LAPDm command frames significantly affects the performance of the Repeated FACCH feature. This is because while 34 re-transmissions are allowed on the L2 to get the HO command through only 5 are allowed for the UA acknowledgment when the MS attempts to establish a L2 signalling link on the new channel.

In this contribution, it is proposed to extend the frames types applicable to repetition to include response frames such as the UA acknowledgement
2. Problem
Currently FACCH Repetition does not apply to response frames because this would require the T200 timer in the MS to be increased by 40ms irrespective of whether repetition was being used or not (such as in legacy networks). Also in legacy mobiles the behaviour when receiving an unexpected UA is not fully defined. In 44.006 Section 8.4.2.2, a legacy MS receiving a second UA immediately after receiving a UA response to a SABM command, would not lead to release but may cause the data link layer entity to issue an MDL_ERROR_INDICATION (unsolicited UA response). Whether this would lead to undesirable behavior is likely to be vendor dependent.

3. Solution

Two possible solutions exist:

i) Legacy mobile solution - keep the T200 timer in the MS as it is
This would require the network to send the response frame and its repetition within the timing requirements for the response frame given in 44.006 Table 8. Whether this is possible depends on the turn-around time required by the BTS to receive a command frame before being able to send a response. To maximise this time, the response frame and its repetition could be sent consecutively (as is done for Repeated FACCH on HR channels) at a cost of some diversity gain.
This option could not be supported by half rate channels because the timing requirements for the response frame do not provide enough time to send a repetition.

If it can be confirmed that an unsolicited UA response does not lead to unpredicatble behaviour in the legacy mobile then this option would provide a performance gain for the UA sent to the legacy MS.
ii) Rel-6 mobile solution - extend the T200 timer in the MS by 40ms
This would allow time for the network to send the repetition 40ms after sending the response thus increasing the diversity gain. This would also allow enough time to send a repetition on HR channels.

As this option is only be possible for new mobiles, the problem of unpredicatble behaviour due to unsolicited UA response does not apply.

Indication for the support of this option would be needed, but could be provided by clarifying that support for Repeated SACCH also applies to Repeated Downlink FACCH.
4. Conclusion

To fully realise the benefits of the Repeated FACCH feature, both solutions are proposed, and are detailed in a CR to 44.006 [1] and a draft CR to 24.008 [2].
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