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1. Introduction
This paper addresses the following open issues on beam failure recovery:

1) Which cell supports beam failure recovery?
2) Details of beam failure recovery using common RA resource.

3) Some detailed remaining issues
2. Discussion
2.1. Which cell supports beam failure recovery?
In NR, beam failure detection and its recovery were introduced. However, it has not been explicitly addressed which cell supports them, e.g. SpCell only or SpCell + SCell, etc. For the BFR using dedicated resource, if we support beam failure for cells other than SpCell, many dedicated RACH resources need to be dedicatedly assigned to the UE in SpCell. Specifically, the dedicated PRACH resource corresponding to all the candidate beams for all the serving cells such that gNB could understand to which beam on which serving cell the UE re-selects. However, it seems hard to assume gNB could assign such RACH resources to all the UEs in the SpCell. While RAN2 agreed to use beam failure recovery based on common RACH resources (contention based RA) when dedicated RACH is not assigned, common RACH resource could not provide the information on which serving cell the UE experienced the beam failure. Also, it is not desirable that UE always triggers the RACH procedure on SpCell due to beam failure detection in SCell since it causes interruption SpCell. Therefore, it is proposed to confirm that Msg1 based beam recovery is supported only for SpCell. It is noted that beam failure recovery initiated by UE is also very important especially considering the CA between the sub 6GHz and above 6GHz with UL carrier(s) only on sub 6GHz. Therefore, it would be good if RAN1 agreed recovery procedure by other ways, e.g. PUCCH or PUSCH based etc.
Proposal1: Confirm that Msg1 based beam recovery are supported only for SpCell. 
It should be also confirmed by RAN1 and it is preferable to ask RAN1 whether beam failure and its recovery is supported for the cells other than SpCell in Rel-15. 
2.2. Details of beam failure recovery using common RA resource.
In RAN2#100, it was agreed to support beam failure recovery using contention based RA procedure [2] while RAN1 only supported contention free RA procedure. Therefore, we need to address the details on how the procedure looks like. Since we understand that the motivation of beam failure recovery is to reselect better DL beam, the same behaviour in initial access could be utilised. Specifically, it is straightforward that when UE detects the degradation of DL beam quality, UE reselects the other beam with better quality and triggers the contention based RA procedure. If the contention based RA is successfully completed (i.e. contention resolution is successfully completed), the beam failure recovery itself is considered completed.  Therefore, it is proposed that  the beam failure recovery using contention based RA reuses RA procedure in initial access (without involving L3). 
Proposal2: The beam failure recovery using contention based RA reuses RA procedure in initial access (without involving L3).
It is noted that since contention based RA itself is supported by MAC already, RAN2 has to change the beam failure recovery procedure to support contention based RA. 
2.3. Some detailed remaining issue

In LTE, the RA procedure is typically performed when UE does not have a vailed TA value (e.g. UL transmission error). On the other hand, the RA transmission in beam failure recovery will be a special case where RA transmission is performed even with a valid TA value. In this case, UE may trigger both RA transmission for recovery and other UL transmission (i.e. PUCCH and SRS) at the same timing. Since it is obvious RA transmission is higher priority, it should be specified RA transmission is prioritized over other UL transmission. The possible ways are:
Alt1: Specify that RA transmission is prioritized over other UL transmission.

Alt2: Consider the TA timer for pTAG expired in the CG when triggering Msg1 based beam failure recovery procedure
Alt1 aims to specify that PRACH transmission for beam recovery is prioritized over other transmission explicitly. Alt2 aims to utilize the current mechanism such that UE releases the UL dedicated resources when the UE detects the error on the serving cell. We think that both alternatives could work and propose to discuss which alternative should be employed.
Proposal3: RAN2 to discuss how to guarantee that PRACH transmission is prioritized over other transmissions.
3. Summary and Conclusion

This paper addresses the remaining issues on beam failure recovery and following are proposed:
Proposal1: Confirm that Msg1 based beam recovery are supported only for SpCell. 
Proposal2: The beam failure recovery using contention based RA reuses RA procedure in initial access (without involving L3).
Proposal3: RAN2 to discuss how to guarantee that PRACH transmission is prioritized over other transmissions.
The corresponding CR is provided in [3]
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