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1. Introduction
In this contribution, we investigate the required RAN2 work related to TRP-specific BFD and BFR functionalities being introduced in RAN1.  
2. Discussion  
RAN1 agreed to introduce TRP-specific BFD and BFR functionalities as shown in the following: 
	Agreement

· Support TRP-specific BFD counter and timer in the MAC procedure
· The term TRP is used only for the purposes of discussions in RAN1 and whether/how to capture this is FFS

For M-TRP BFR
· Support 2 BFD-RS sets per BWP, and up to N resources per BFD-RS set
· FFS: value of N (e.g. fixed in specification, or UE capability)
· FFS: number of BFD RSs across all BFD-RS sets per DL BWP (e.g. fixed maximum value or UE capability)

On BFD-RS of TRP-specific BFR
· BFD-RS resource number: 
· The total number of RSs in two BFR-RS sets per DL BWP is a UE capability
· On the maximum number of RS per BFD-RS set, down-select from the following two alternatives in RAN1#105-e
· Alt1: max value is 2
· Alt2: max value is a UE capability, including possible candidate value of 1



As shown in the above, RAN1 agreed to introduce TRP specific BFD counter and timer. RAN1 also agreed that up to two BFD-RS sets per BWP is supported. Currently in RAN2 specifications, only one BFD counter and one timer can be configured for a BWP. To support TRP specific BFD, RAN2 needs to support a) configuration of two BFD-RS sets per BWP and b) configuration of a BFD counter and a timer per BFD-RS set, i.e., BFI_COUNTER and beamFailureDetectionTimer are managed for each BFD-RS set, and beamFailureInstanceMaxCount is configured per BFD-RS set.
Proposal 1: To support configuration of two BFD-RS sets per BWP. 
Proposal 2: To support configuration of BFD counter threshold and timer value per BFD-RS set.
Given that the configuration of BFD counter and timer per BFD-RS is supported, RAN2 needs to specify TRP-specific BFD procedure in MAC specification. 
Proposal 3: To introduce in MAC specification TRP-specific BFD procedure, where the TRP-specific BFS is based on BFD-RS specific resources and associated counter and timer.  

	RAN1 Agreement
· Support simultaneous configuration of cell-specific BFR and TRP-specific BFR in different CCs.
· FFS: whether cell-specific and TRP-specific BFR can be configured in the same CC. 



From the above RAN1 agreement, it is not decided whether both TRP-specific BFR-RS and cell-specific BFR can be simultaneous active. This implies that it is currently unclear whether RAN2 needs to support simultaneous configuration of cell-specific pair of BFD counter and timer as well as TRP-specific pairs of BFD counter and timer for the same cell/CC. 
Proposal 4: Wait for RAN1 input on whether to support simultaneous configuration of cell-specific pair of BFD counter and timer as well as TRP-specific pairs of BFD counter and timer for the same cell/CC. 
Given that TRP-specific BFD is introduced, it is currently unclear whether and how the TRP-specific BFD and cell-specific BFD is related. For instance, there are two approaches
· Option1: cell-specific BFD and TRP-specific TRP could be related such that cell-specific BFD is declared when TRP-specific BFD is declared on all TRPs; or
· Option2: cell-specific BFD and TRP-specific TRP are not related such that cell-specific BFD and TRP-specific BFD are completely independent. 
We observe that option1 is possible only if simultaneous configuration of cell-specific BFD and TRP-specific TRP for a cell is supported. However, whether to support the simultaneous configuration needs RAN1 input. Thus we propose: 
Proposal 5: Wait for RAN1 input on whether/how TRP-specific BFD is related to cell-specific BFD. 


	Agreement
For BFRQ of M-TRP BFR
· Option 3: Up to two dedicated PUCCH-SR resources in a cell group
· FFS: Whether PUCCH-SR for SCell can be reused for M-TRP
· Support BFRQ MAC-CE that can convey information of failed CC indices, one new candidate beam for the failed TRP/CC (if found), and whether new candidate beam is found
· Support at least indication of a single TRP failure 
· FFS: whether/what information of failed TRP(s) is conveyed in the MAC-CE
· FFS: whether/how to support  indication of more than one TRP failure, corresponding BFR procedure, and applicable cell type (SCell vs. SpCell)
· FFS: UE behavior when TRP failure status is different across cells
· FFS: Whether PUCCH SR resource can be configured with 2 spatial relations



As shown in the above RAN1 agreement, RAN1 agreed that BFRQ MACCE will convey failed TRP information at least for a single TRP. But the details of the contents are still FFS. Thus, RAN2 should wait for further input before discussing the MAC CE details for reporting of TRP failure. 
Proposal 6: Wait for RAN1 input on details of MAC CE for TRP failure reporting 

3. Conclusion 
In this contribution, we investigate the required RAN2 work related to TRP-specific BFD and BFR functionalities being introduced in RAN1 and suggest the following. 
Proposal 1: To support configuration of two BFD-RS sets per BWP. 
Proposal 2: To support configuration of BFD counter threshold and timer value per BFD-RS set.
Proposal 3: To introduce in MAC specification TRP-specific BFD procedure, where the TRP-specific BFS is based on BFD-RS specific resources and associated counter and timer.  
Proposal 4: Wait for RAN1 input on whether to support simultaneous configuration of cell-specific pair of BFD counter and timer as well as TRP-specific pairs of BFD counter and timer for the same cell/CC. 
Proposal 5: Wait for RAN1 input on whether/how TRP-specific BFD is related to cell-specific BFD. 
Proposal 6: Wait for RAN1 input on details of MAC CE for TRP failure reporting.
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