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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]At last RAN2 meeting, some agreements are reached for TRP specific beam failure detection and recovery [1]:
	MAC entity maintains separate beamFailureDetectionTimer and BFI_COUNTER for each BFD-RS set of a serving cell configured with multiple BFD-RS sets.
beamFailureDetectionTimer and beamFailureInstanceMaxCount configuration is configured independently for each TRP of serving cell.
If the MAC entity receives beam failure instance indication for a BFD-RS set of a serving cell, it shall perform the following: 
- (re-)start beamFailureDetectionTimer corresponding to that BFD-RS set of the serving cell; 
- increment BFI_COUNTER corresponding to that BFD-RS set of the serving cell by 1.
- If BFI_COUNTER >= beamFailureInstanceMaxCount corresponding to that BFD-RS set of the serving cell:
- trigger a BFR for the BFD-RS set of the Serving Cell;

For the case of both intra cell and inter cell: 
BFD-RS set ID is included in BFR MAC CE to identify the failed TRP.

For the case of intra cell (FFS for inter cell). 
If beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SCell, BFR is triggered for that SCell. 
- FFS whether UE transmits a) legacy BFR MAC CE or b) new BFR MAC CE indicating both failed TRPs as well as the beam failure recovery information for both TRPs.
If beam failure is detected on both TRPs (i.e. BFD-RS sets) of SpCell, random access procedure is initiated on SpCell. 
- FFS whether UE transmits a) legacy BFR MAC CE or b) new BFR MAC CE indicating both failed TRPs as well as the beam failure recovery information for both TRPs.
FFS what is meant in detail by “beam failure is detected on both TRPs”



During the offline discussion on beam failure handling [2], the Rapporteur suggested that some issues can be discussed in next meeting based on company contributions. In this paper, we would like to discuss these issues and make some proposals.
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
2.1 Beam failure detection
On one hand, as agreed at last RAN2 meeting, if beam failure is detected on both TRPs of an SCell, BFR is triggered for that SCell; while if beam failure is detected on both TRPs of SpCell, random access procedure is initiated on SpCell. However, there is no conclusion on what is meant in detail by “beam failure is detected on both TRPs” yet. 
On the other hand, RAN1 agreed that RACH-based transmission can be triggered on a SpCell at least when beam failure is detected on all BFD-RS sets on the SpCell [3]. So, “beam failure is detected on both TRPs” at least includes the scenario where beam failure is detected on all BFD-RS sets.
Proposal 1: “beam failure is detected on both TRPs” at least includes the scenario where beam failure is detected on all BFD-RS sets.
During the offline discussion on beam failure handling at last RAN2 meeting, companies think that it is not a usual case that the BFI counter of each TRP reaches the maximum at the same time. According to agreements reached at last RAN2 meeting, if beam failure instance indication for a BFD-RS set of a serving cell is received, the MAC entity shall (re-)start beamFailureDetectionTimer corresponding to that BFD-RS set of the serving cell and increment BFI_CONNTER corresponding to that BFD-RS set of the serving cell by 1; the MAC entity shall trigger a BFR for the BFD-RS set of the serving cell if BFI_CONNTER >=beamFailureInstanceMaxCount corresponding to that BFD-RS set of the serving cell. The beam failure instance indication from lower layer to MAC should be one by one so that the beam failure can be detected on one BFD-RS set after another set. RAN1 agreed that a BFRQ framework for TRP-specific BFR based on Rel.16 SCell BFR BFRQ can be used for beam failure recovery and thus the cancellation of a BFR for the BFD-RS set should be supported. In this way, “beam failure is detected on both TRPs” includes the scenario where beam failure is detected on one BFD-RS set of a serving cell if a BFR has been triggered for the other BFD-RS set of the serving cell and not cancelled.
Proposal 1bis: “beam failure is detected on both TRPs” includes the scenario where beam failure is detected on one BFD-RS set of a serving cell if a BFR has been triggered for the other BFD-RS set of the serving cell and not cancelled.
In this case, the cancellation of a BFR for the BFD-RS set needs to be defined. According to MAC specification [4], BFR cancellation only applies to SCell. In order to support TRP-specific BFR, it is proposed to extend BFR cancellation to all serving cell, i.e. SCell and SpCell.
Proposal 2: All BFRs triggered for a BFD-RS set for a serving cell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE which contains beam failure information of that BFD-RS set of the serving cell.
2.2 Beam failure recovery
According to MAC specification [4], a BFR is triggered if the number of beam failure instance indications from the lower layer reaches a configured maximum for an SCell configured for beam failure detection. If at least one BFR has been triggered and not cancelled for the SCell, BFR MAC CE can be generated or SR for SCell beam failure recovery can be triggered. This is Rel.16 SCell BFR BFRQ.
RAN1 has agreed to support a BFRQ framework for TRP-specific BFR based on Rel.16 SCell BFR BFRQ.
Based on these, if at least one BFR has been triggered and not cancelled for a TRP, a TRP-specific BFR MAC CE can be generated or SR for TRP beam failure recovery can be triggered.
Proposal 3: If at least one BFR has been triggered and not cancelled for a TRP, MAC entity can generate a TRP-specific BFR MAC CE to carry TRP-specific beam failure information or can trigger SR for TRP beam failure recovery.
For the case where beam failure is detected on both TRPs of a serving cell, RAN2 has not reached agreement on whether legacy BFR MAC CE or new BFR MAC CE is transmitted. If legacy BFR MAC CE is transmitted, the network cannot know the failed TRP associated with the candidate RS ID included in the BFR MAC CE when candidate RS set is configured per TRP. So, it is proposed to transmit new BFR MAC CE to the network.
Proposal 4: If beam failure is detected on both TRPs (i.e. BFD-RS sets) of a serving cell, the UE shall generate the TRP-specific BFR MAC CE indicating both failed TRPs as well as the beam failure recovery information for both TRPs.
2.3 TRP-specific BFR MAC CE
At latest RAN1 meeting, some agreements are reached on TRP-specific BFR MAC CE [3]:
	Agreement
For multi-TRP BFR, a single MAC-CE is used at least for BFRQ for all TRPs in all CCs in a cell group, which includes
· Indices of failed BFD-RS set (as an indication of failed TRP link)
· Indices of CC containing the failed TRP link
· An indicator whether a new candidate beam is identified in the NBI-RS set associated with the failed BFD-RS set, and an resource indicator representing the new candidate beam (if identified) based on the number of NBI-RS resources in the corresponding NBI-RS set. 
· FFS: Content of MAC-CE related to SpCell when transmitted on msg3, msgA
· Note: MAC-CE signaling design details are up to RAN2
· The term “failed TRP link” is used here for discussion purposes only


RAN2 already agreed that BFD-RS set ID is included in BFR MAC CE to identify the failed TRP.
Proposal 5: in addition to BFD-RS set ID, TRP-specific BFR MAC CE includes: 
·  Indices of CC containing the failed TRP link, 
·  An indicator whether a new candidate beam is identified in the NBI-RS set associated with the failed BFD-RS set 
·  A resource indicator representing the new candidate beam (if identified) based on the number of NBI-RS resources in the corresponding NBI-RS set 
Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on the RAN2 impacts of beam failure detection/recovery for mTRP and the following proposals are made:
Proposal 1: “beam failure is detected on both TRPs” at least includes the scenario where beam failure is detected on all BFD-RS sets.
Proposal 1bis: “beam failure is detected on both TRPs” includes the scenario where beam failure is detected on one BFD-RS set of a serving cell if a BFR has been triggered for the other BFD-RS set of the serving cell and not cancelled.
Proposal 2: All BFRs triggered for a BFD-RS set for a serving cell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE which contains beam failure information of that BFD-RS set of the serving cell.
Proposal 3: If at least one BFR has been triggered and not cancelled for a TRP, MAC entity can generate a TRP-specific BFR MAC CE to carry TRP-specific beam failure information or can trigger SR for TRP beam failure recovery.
Proposal 4: If beam failure is detected on both TRPs (i.e. BFD-RS sets) of a serving cell, the UE shall generate the TRP-specific BFR MAC CE indicating both failed TRPs as well as the beam failure recovery information for both TRPs.
Proposal 5: in addition to BFD-RS set ID, TRP-specific BFR MAC CE includes: 
·  Indices of CC containing the failed TRP link, 
·  An indicator whether a new candidate beam is identified in the NBI-RS set associated with the failed BFD-RS set 
·  A resource indicator representing the new candidate beam (if identified) based on the number of NBI-RS resources in the corresponding NBI-RS set 
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