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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]At last RAN2 meeting and last RAN1 meeting, some agreements were reached for TRP specific beam failure detection and recovery. However, there are some remaining issues that need to be discussed in RAN2.
The remaining issues include:
· Whether and how the feature agreed in RAN1 is supported: Configuring/Update of explicit BFD-RS set by MAC CE
· Corrections due to agreements reached at last RAN2 meeting
· TRP specific BFD/BFR for inter-cell case
In this paper, we would like to discuss one of these issues, i.e. TRP specific BFD/BFR for inter-cell case and make some proposals. 
Discussion
At last RAN1 meeting, it was agreed that [1]: 
	Agreement
For Question 3.3 from RAN2 (in R2-2203876), RAN1 response is as follows:
Question 3.3: When a serving cell use inter-cell mTRP, can the UE be configured with two BFD RS sets? If yes, please explain if there is any relation between a BFD RS set and a PCI (e.g. one set associated with RS of this serving cell and another associated with RS associated with an additional PCI).
Answer: Yes, when a serving cell is configured with inter-cell mTRP, the UE can also be configured with two BFD RS sets, each associated with one different PCI. Periodic CSI-RS which is QCLed with an SSB associated with additional PCI can be configured as BFD RS associated with an additional PCI
· LS to RAN2 on beam management for multi-TRP is endorsed in R1-2202942.



According to this agreement, the UE can be configured with two BFD-RS sets, each associated with one different PCI when a serving cell is configured with inter-cell mTRP. In our understanding, this means that TRP specific BFD/BFR should be supported for inter-cell mTRP. 
Observation: TRP specific BFD/BFR should be supported for inter-cell mTRP operation. 
In addition, in inter-cell mTRP operation, the UE can be configured with two BFD-RS sets and one of BFD-RS sets can be associated with one TRP from a non-serving cell. However, whether the BFD-RS set can be configured explicitly or implicitly needs discussion to avoid ambiguity. 
For intra-cell case, the UE can determine the RS for beam failure detection via activate TCI states for PDCCH reception. For mTRP operation, the BFD-RS set of the RS can be determined according to the corresponding coreset pool for the activate TCI states. Therefore, the UE can perform beam failure detection for each BFD-RS set of the serving cell. 
For inter-cell mTRP case, if explicit BFD-RS sets are not configured via RRC signaling, how to determine the RS for beam failure detection for the BFD-RS set of the serving cell and for the BFD-RS set associated to a different PCI? If the TCI states for PDCCH reception associated to the TRP of serving cell is not activated, will the UE perform beam failure detection on the TRP? Until now, we have no discussion on these in RAN2 yet. We propose to discuss these issues.
Proposal 1: For inter-cell mTRP operation, RAN2 is asked to discuss whether only the reference signals in BFD-RS set corresponding to activate TCI states for PDCCH reception will be monitored if no RS is configured.
We think that the RSs of the BFD-RS set corresponding to previously activated TCI states for PDCCH reception from TRP of the serving cell can be monitored as well even if the UE will not monitor the PDCCH of the TRP. The network may instruct the UE to receive system information when needed. Therefore, it is better to monitor the quality of the beams for the TRP of the serving cell.
Proposal 1-1: For inter-cell mTRP operation, the RSs in both BFD-RS sets corresponding to TCI states for PDCCH reception of the serving cell will be monitored if no RS is configured.
There is no description in TS 38.331 [2] regarding the RS determination for TRP specific BFD with inter-cell mTRP operation when no explicit BFD-RS set is configured. However, DC enhancements related changes involve the case. We have provided RIL F002 to discuss this issue [3], i.e. RIL F002.
	[Description]: in DC enhancement, RAN2 agreed to perform BFD on the PSCell after SCG is deactivation if the network configures it. In addition, as shown in the field description, the UE shall use the previously activated TCI states for PDCCH as RS for BFD, if no RS if configured. However, in feMIMO, TRP of non-serving cell can be used. This means that the previously activated TCI states for PDCCH can come from non-PSCell. In this case, we think that the UE will not perform BFD.
[Proposed Change]: if bfd-and-RLM is configured and no RS is configured in RadioLinkMonitoringConfig for BFD, the UE shall use the previously activated TCI states for PDCCH on the PSCell as RS for BFD.


Proposal 1-2: For inter-cell mTRP operation, the RSs in the BFD-RS set corresponding to the TCI states for PDCCH reception of the TRP on the deactivated PSCell will be monitored if no RS is configured.
[bookmark: _GoBack]If beam failure detection is performed for only one BFD-RS set corresponding to activate TCI states, the cell specific BFD/BFR framework is baseline. If beam failure detection is performed for both BFD-RS sets, the TRP specific BFD/BFR framework for intra-cell case is baseline.
Proposal 2: RAN2 is asked to agree the following baseline:
· If beam failure detection is performed for only one BFD-RS set of a serving cell corresponding to the activate TCI states, after beam failure is detected on the serving cell,
· if the serving cell is an SpCell, the UE initiates a Random Access procedure on the SpCell;
· if the serving cell is an SCell, the UE triggers beam failure recovery by initiating a transmission of an Enhanced BFR MAC CE for this SCell.
· If beam failure detection is performed for both BFD-RS sets of a serving cell, after beam failure is detected on one BFD-RS set, the UE triggers beam failure recovery by initiating a transmission of an Enhanced BFR MAC CE for this serving cell.
· If beam failure detection is performed for both BFD-RS sets of a serving cell, after beam failure is detected on both BFD-RS sets,
· if the serving cell is an SpCell, the UE initiates a Random Access procedure on the SpCell;
· if the serving cell is an SCell, the UE triggers beam failure recovery by initiating a transmission of an Enhanced BFR MAC CE for this SCell.
Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on one of remaining issue i.e. TRP specific BFD/BFR for inter-cell case and the following observation and proposals are made:
Observation: TRP specific BFD/BFR should be supported for inter-cell mTRP operation. 
Proposal 1: For inter-cell mTRP operation, RAN2 is asked to discuss whether only the reference signals in BFD-RS set corresponding to activate TCI states for PDCCH reception will be monitored if no RS is configured.
Proposal 1-1: For inter-cell mTRP operation, the RSs in both BFD-RS sets corresponding to TCI states for PDCCH reception of the serving cell will be monitored if no RS is configured.
Proposal 1-2: For inter-cell mTRP operation, the RSs in the BFD-RS set corresponding to the TCI states for PDCCH reception of the TRP on the deactivated PSCell will be monitored if no RS is configured.
Proposal 2: RAN2 is asked to agree the following baseline:
· If beam failure detection is performed for only one BFD-RS set of a serving cell corresponding to the activate TCI states, after beam failure is detected on the serving cell,
· if the serving cell is an SpCell, the UE initiates a Random Access procedure on the SpCell;
· if the serving cell is an SCell, the UE triggers beam failure recovery by initiating a transmission of an Enhanced BFR MAC CE for this SCell.
· If beam failure detection is performed for both BFD-RS sets of a serving cell, after beam failure is detected on one BFD-RS set, the UE triggers beam failure recovery by initiating a transmission of an Enhanced BFR MAC CE for this serving cell.
· If beam failure detection is performed for both BFD-RS sets of a serving cell, after beam failure is detected on both BFD-RS sets,
· if the serving cell is an SpCell, the UE initiates a Random Access procedure on the SpCell;
· if the serving cell is an SCell, the UE triggers beam failure recovery by initiating a transmission of an Enhanced BFR MAC CE for this SCell.
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