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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]:
	·  New BFR MAC CE including beam failure recovery information of both failed TRPs is transmitted when beam failure is detected for both TRPs of SCell. The Following pieces of information are included in enhanced BFR MAC CE for M-TRP BFR
Info 1: For the Identity of serving cell of failed TRP, Ci/SP fields are included. 
Info 2: For indicating whether candidate beam is available or not for a failed TRP of serving cell, AC field is included.
Info 3: Candidate beam (if available) for a failed TRP is indicated by including the Candidate RS ID field.
·  Both single octet bitmap (7 Ci bits and 1 SP bit) and 4 octet bitmap (31 Ci bits and 1 SP bit) formats are supported for enhanced BFR MAC CE.
·  Both truncated and non-truncated enhanced BFR MAC CE are supported.
·  Triggered BFRs for a BFD-RS set of a SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SCell.
·  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 which contains beam failure recovery information of a BFD-RS set of a serving cell: BFI_COUNTER corresponding to the BFD-RS set of the serving cell is set to 0.
·  if the SCell is deactivated, BFI_COUNTER corresponding to each BFD-RS set of the serving cell is set to 0.
·  if Random Access procedure initiated on SpCell due to beam failure detection on both TRPs (i.e. BFD-RS sets) of SpCell is successfully completed: BFI_COUNTER corresponding to each BFD-RS set of the SpCell is set to 0.
·  if the beamFailureDetectionTimer corresponding to a BFD-RS set of a serving cell expires; or if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection corresponding to a BFD-RS set of a serving cell is reconfigured by upper layers: BFI_COUNTER for this BFD-RS set of the serving cell is set to 0.
·  For SCell configured with multiple TRPs, SR can be triggered irrespective of whether beam failure is detected on one or both TRPs of SCell.
·  For SpCell configured with multiple TRPs, SR can be triggered if beam failure is detected on only one TRP of SpCell.
·  The cases for which SR is allowed (as per proposal 15, 16), SR is triggered if either of conditions a) and b) below are met:
If UL-SCH resources are not available for a new transmission; or 
If UL-SCH resources are available for a new transmission but cannot accommodate the enhanced BFR MAC CE or enhanced truncated BFR MAC CE plus its sub header as a result of LCP.
·  If a SR was triggered by BFR for a BFD-RS set of a serving cell and a MAC PDU is transmitted and this PDU includes an enhanced BFR MAC CE or a Truncated enhanced BFR MAC CE which contains beam failure recovery information for this BFD-RS set of the serving cell, pending SR is cancelled and the corresponding sr-ProhibitTimer is stopped, if running.
·  If a SR was triggered by BFR for a BFD-RS set of an SCell and this SCell is deactivated, pending SR is cancelled and the corresponding sr-ProhibitTimer is stopped, if running.
·  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).



However, there are still some remaining issues that need to be discussed. In this paper, we would like to discuss these issues and make some proposals.
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2.1 Beam failure detection and recovery
· Issue 1: The meaning of “beam failure is detected on both TRPs”
In previous RAN2 meetings, the behavior and the meaning of “beam failure is detected on both TRPs” are discussed. The following conclusions are made:
For the case of intra-cell:
If beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SCell, BFR is triggered for that SCell. New BFR MAC CE including beam failure recovery information of both failed TRPs is transmitted.
If beam failure is detected on both TRPs (i.e. BFD-RS sets) of SpCell, random access procedure is initiated on SpCell. It is assumed that UE transmits new BFR MAC CE including beam failure recovery information needed to recover both TRPs.
Also, it is captured that:
·  The meaning of “beam failure is detected on both TRPs” is to be clarified. It is FFS which of the following options shall be applied:
· Option 1 (12/17): “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 still pending (i.e. not cancelled).
· Option 2 (4/17): “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 still pending (i.e. not successfully completed)
If Option 2 is selected, in case that BFR MAC CE including BFR information of failed TRP1 for an SpCell is transmitted but the beam failure of TRP1 is not yet recovered, random access is initiated when BFR is triggered on TRP2 for the SpCell. In this case, the UE will not wait for potential recovery where random access may actually not be required. If Option 1 applies, as some companies mentioned, it is possible that a BFR triggered on a TRP is cancelled but the beam failure cannot be recovered. But we think that it rarely occurs. So, we prefer Option 1.
Proposal 1: “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 still pending (i.e. not cancelled).
· Issue 2: whether the UE can skip BFR information for an SpCell
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 2: 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
2.2 BFR cancellation
At last RAN2 meeting, it is agreed that:
[bookmark: _GoBack]Triggered BFRs for a BFD-RS set of a SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SCell.
It is also mentioned that: 
·  Cell specific or TRP specific BFR / BFR cancellation when beam failure is detected on on both TRPs of SCell is to be determined. It is FFS which of the following options shall be applied:
· Option 1(5/17): Cell specific BFR of SCell is triggered. Triggered Cell specific BFR of SCell is cancelled when BFR MAC CE containing beam failure information of both TRP of the SCell is transmitted.
· Option 2 (12/17): TRP specific BFR for both the failed TRPs remains as pending. TRP specific BFR cancellation procedure (as discussed in Proposal 10) is applied for each TRP independently. 
For Option 1, a new condition to cancel cell specific BFR is introduced, i.e. when BFR MAC CE containing beam failure information of both TRPs of the SCell is transmitted; while Option 2 needs no additional enhancements. So, Option 2 is preferred.
Proposal 3: TRP specific BFR for both the failed TRPs remains as pending when beam failure is detected on both TRPs of SCell. TRP specific BFR cancellation procedure is applied for each TRP independently.
The next issue is whether a concept of “pending BFR” is needed. If needed, a BFR is pending when it is triggered until it is canceled (if Proposal 1 is agreed) or successfully completed (if Proposal 1 is not agreed).
Proposal 4: TRP specific BFR is pending when it is triggered until the TRP specific BFR is cancelled.
If Proposal 1 is agreed, the condition to cancel triggered BFR for a BFD-RS set of an SpCell needs to be specified. A similar condition as SCell case is proposed.
Proposal 5: Triggered BFRs for a BFD-RS set of an SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE or Truncated enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the SpCell.
2.3 SR for TRP specific BFR
Regarding SR for TRP specific BFR, there are two issues listed in [2]:
· Issue 1: Selection of PUCCH-SR resource 
· Issue 2: Whether the two PUCCH-SR resources are under the same SR configuration or different SR configurations
For Issue 1, there are two options:
· Option 1: PUCCH-SR resource associated with the failed BFD-RS set is considered valid in the SR procedure
· Option 2: PUCCH-SR resource associated with the failed BFD-RS set is considered invalid in the SR procedure
RAN1 discussed this issue and agreed that [3]:
On the PUCCH-SR resource/SR configurations selection rule when SR is triggered, and 2 PUCCH-SR resource/SR configurations are configured, the UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set
According to RAN1 agreement, Option 1 is selected and RAN2 can follow this.
For Issue 2, RAN1 also discussed it and left it up to RAN2.
For simplicity, the two PUCCH-SR resources are under different SR configurations, i.e., each SR configuration is associated with a PUCCH resource.
Proposal 6: Each SR configuration is associated with a PUCCH resource.
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” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is still pending (i.e. not cancelled).
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 2: 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
Proposal 3: TRP specific BFR for both the failed TRPs remains as pending when beam failure is detected on both TRPs of SCell. TRP specific BFR cancellation procedure is applied for each TRP independently.
Proposal 4: TRP specific BFR is pending when it is triggered until the TRP specific BFR is cancelled.
Proposal 5: Triggered BFRs for a BFD-RS set of an SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE or Truncated enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the SpCell.
Proposal 6: Each SR configuration is associated with a PUCCH resource. 
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