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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]At previous RAN2 meetings, some agreements were reached for TRP specific beam failure detection and recovery. However, there are some remaining issues that need to be discussed, for example [1] [2] [3]:
	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.

It is assumed that If beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SpCell, UE initiate RACH procedure and transmits new BFR MAC CE including beam failure recovery information needed to recover both TRPs. (other options not excluded for now, it is FFS whether the UE can skip BFR information needed to recover one of the TRPs if there is not enough bits).

[060] For the enhancement BFR MAC CE design, it is FFS with:
•	Two sets of serving cell bitmap (Option 2)
•	A bitmap in addition to serving cell bitmap (Option 3)
[060] FFS whether to support TRP level truncation.
[060] FFS, MAC entity may stop, ongoing Random Access procedure due to a pending SR for BFR of a BFD-RS set of SpCell, which has no valid PUCCH resources configured, if a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that BFD-RS set of the SpCell



In this paper, we would like to discuss these issues and make some proposals.
Discussion
2.1 TRP specific BFD/BFR
At last RAN2 meeting, it was agreed that [3]: 
Beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is not successfully completed.
This agreement involves the concept that BFR for a TRP of the serving cell is successfully completed and it is implemented for SpCell in the running MAC CR [4] as following:
	2> if BFR is triggered for both BFD-RS sets of the Serving Cell and is not successfully completed:
3> if the Serving Cell is SpCell:	
4> initiate a Random Access procedure (see clause 5.1) on the SpCell;


So, at least for SpCell, the condition when BFR triggered for BFD-RS set is successfully completed should be defined. As captured in the running MAC CR [4], 
	2>	if the Serving Cell is SpCell and the Random Access procedure initiated for beam failure recovery of both BFD-RS sets of SpCell is successfully completed (see clause 5.1):
3> set BFI_COUNTER of each BFD-RS set of SpCell to 0.
3> consider the Beam Failure Recovery procedure successfully completed.


the MAC entity shall consider the Beam Failure Recovery procedure successfully completed if the Random Access procedure is successfully completed. However, there is no agreement or text for TRP specific BFR which is successfully completed. So, RAN2 needs to specify this concept at least for SpCell to implement above mentioned RAN2 agreement.
Actually, there is a similar concept for SCell specific BFR which is successfully completed, i.e., the MAC entity shall consider the Beam Failure Recovery procedure successfully completed if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of this SCell.
In addition, RAN1 has agreed that [5]:
	BFRQ response 
· Support at least the same gNB response as in Rel.16 SCell BFR (i.e. DCI with toggled NDI scheduling a same HARQ process ID as the PUSCH carrying BFRQ MAC-CE)



This agreement means that a PDCCH indicating uplink grant for a new transmission is transmitted by gNB as response for the HARQ process used for transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of BFD-RS set of the serving cell. 
Based on these, the concept for SCell specific BFR which is successfully completed can be extended to TRP specific BFR at least for SpCell.
Proposal 1: The MAC entity shall consider the BFR(s) triggered for a BFD-RS set of a SpCell successfully completed if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the SpCell.
2.2 Enhancement BFR MAC CE design
For the enhancement BFR MAC CE design, it is FFS with:
•	Two sets of serving cell bitmap (Option 2)
•	A bitmap in addition to serving cell bitmap (Option 3)
From overhead point of view, if 4-byte serving cell bitmap is used, Option 3 can save some bytes in case that beam failure is detected on TRP of a few serving cells, e.g. less than 8. Becides, Option 2 requires to revise previous RAN2 agreements. So, we prefer Option 3 slightly.
Proposal 2: For the enhancement BFR MAC CE design, a bitmap in addition to serving cell bitmap (Option 3) applies.
For Enhanced Truncated BFR MAC CE, if needed, 1 byte serving cell bitmap can be used instead of 4 bytes bitmap.
Proposal 2bis: If Proposal 2 is agreed, a single octet serving cell bitmap is used when beam failure is detected on both TRPs of an SpCell and the SpCell is to be indicated in a Truncated BFR MAC CE and the UL-SCH resources available for transmission cannot accommodate the Truncated enhancement BFR MAC CE with the 4 octets serving cell bitmap plus its subheader as a result of LCP.
For octets containing TRP BFR information for SpCell, if present, it should be included in the Enhanced BFR MAC CE first and then that for SCell are included.
Proposal 3: The octets containing TRP BFR information for SpCell, if present, are included in the Enhanced BFR MAC CE first.
At last RAN2 meeting, per TRP truncation is discussed and no conclusion is made. On one hand, per TRP truncation has benefit in maximizing the number of octets containing TRP BFR information included in the Enhanced Truncated BFR MAC CE. On the other hand, per TRP truncation requires more specification efforts. For example, how to include the octets containing TRP BFR information in the MAC CE.
Proposal 4: If per TRP truncation is supported, the octets containing TRP BFR information, if present, are included in ascending order based on the ServCellIndex of SCell and BFD-RS ID. RAN2 to discuss the following two options:
       -	 Option 1: based on the ServCellIndex first
       -	 Option 2: based on BFD-RS ID first
If beam failure is detected on both TRPs of an SpCell and the UE initiates RACH procedure, the next issue is whether the UE can skip BFR information needed to recover one of the TRPs if there are not enough bits.
If only 7 bytes are provided, we need to fit MAC CE for BFR information and its MAC sub-header into 4 bytes. There are two options:
·  Option 1: No L bits (at least one byte) in its MAC sub-header by using fixed size of the MAC CE for BFR information
· This option is simple and clean. But new MAC CE format is required.
·  Option 2: Including BFR information for one of TRPs in the MAC CE
· In this option, existing (enhanced) BFR MAC CE can be reused. However, BFR information for the other TRP needs to be provided to network by other mechanisms.
Observation: If beam failure is detected on both TRPs of an SpCell and the UE initiates RACH procedure, we need to fit MAC CE for BFR information and its MAC sub-header into 4 bytes.
Proposal 5: RAN2 to discuss the following two options to fit MAC CE for BFR information and its MAC sub-header into 4 bytes:
·  Option 1: No L bits (at least one byte) in its MAC sub-header by using fixed size of the MAC CE for BFR information
·  Option 2: Including BFR information for one of TRPs in the MAC CE (and Proposal 2bis is agreed)
2.3 TRP specific BFD/BFR for inter-cell case
For inter-cell mTRP, per TRP beam failure detection and recovery have benefits in reliability and the mechanism for intra-cell can be reused. So, we propose to support TRP specific BFD/BFR for inter-cell mTRP. 
Proposal 6: For inter-cell mTRP, TRP specific BFD/BFR is supported.
Proposal 7: For inter-cell mTRP, TRP specific BFD/BFR for intra-cell mTRP is baseline.
Proposal 8: For the enhancement BFR MAC CE design, both intra and inter-cell mTRP are considered.
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:
TRP specific BFD/BFR 
Proposal 1: The MAC entity shall consider the BFR(s) triggered for a BFD-RS set of a SpCell successfully completed if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the SpCell.
Enhancement BFR MAC CE design 
Proposal 2: For the enhancement BFR MAC CE design, a bitmap in addition to serving cell bitmap (Option 3) applies.
Proposal 2bis: If Proposal 2 is agreed, a single octet serving cell bitmap is used when beam failure is detected on both TRPs of an SpCell and the SpCell is to be indicated in a Truncated BFR MAC CE and the UL-SCH resources available for transmission cannot accommodate the Truncated enhancement BFR MAC CE with the 4 octets serving cell bitmap plus its subheader as a result of LCP.
Proposal 3: The octets containing TRP BFR information for SpCell, if present, are included in the Enhanced BFR MAC CE first.
Proposal 4: If per TRP truncation is supported, the octets containing TRP BFR information, if present, are included in ascending order based on the ServCellIndex of SCell and BFD-RS ID. RAN2 to discuss the following two options:
       -	 Option 1: based on the ServCellIndex first
       -	 Option 2: based on BFD-RS ID first
Observation: If beam failure is detected on both TRPs of an SpCell and the UE initiates RACH procedure, we need to fit MAC CE for BFR information and its MAC sub-header into 4 bytes.
Proposal 5: RAN2 to discuss the following two options to fit MAC CE for BFR information and its MAC sub-header into 4 bytes:
·  Option 1: No L bits (at least one byte) in its MAC sub-header by using fixed size of the MAC CE for BFR information
·  Option 2: Including BFR information for one of TRPs in the MAC CE (and Proposal 2bis is agreed)
TRP specific BFD/BFR for inter-cell case
Proposal 6: For inter-cell mTRP, TRP specific BFD/BFR is supported.
Proposal 7: For inter-cell mTRP, TRP specific BFD/BFR for intra-cell mTRP is baseline.
Proposal 8: For the enhancement BFR MAC CE design, both intra and inter-cell mTRP are considered.
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