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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #106-e and #106b-e, the following agreements were approved:
	Agreement
Support the following BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET:
· Implicit configuration: 
· M-DCI: 
· BFD-RS set k (k = 0, 1) is derived based on X TCI of CORESETs with CORESETPoolIndex = k
· FFS: value of X (determined in spec or UE capability), and TCI selection rule when the number of CORESETs with CORESETPoolIndex = k exceeds X (e.g. reuse RLM RS selection rule)
· FFS: CORESETs with more than 1 activated TCI states

Agreement
RACH-based transmission can be triggered on a SpCell at least in the following scenarios
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· FFS: other scenarios
· Scenario 2: at least one TRP fails on SpCell
· Scenario 3: at least one pre-defined TRP fails on SpCell
· Scenario 4: at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available
· Scenario 5: If MAC-CE based reporting does not work (details FFS)
· Scenario 6: When no PUCCH-SR is configured



In this contribution, we provide our views on TRP-specific beam failure recovery.
TRP-specific beam failure recovery
RACH based transmission on a SpCell
In the last meeting, we agreed that RACH-based transmission can be triggered on a SpCell when beam failure is detected on all BFD-RS sets. If both TRPs fail which means all the control beams are failure, gNB cannot receive beam failure related information through BFRQ MAC-CE. In this case, UE should perform RACH-based BFR which has been introduced in Rel-15/16. Considering other similar scenarios that UE cannot transmit beam failure related information to gNB through BFRQ MAC-CE, UE is also reasonable to trigger RACH-based transmission. In this case, at least scenario 4 should be supported, i.e., at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available.

Proposal 1: When at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available, RACH-based transmission can be triggered on a SpCell

BFD-RS set configuration
Implicit configuration
[bookmark: _Hlk79106180]If UE is not provided BFD-RS set through configuration, a BFD-RS set can be derived from those TCI states associated with same value of CORESETPoolIndex. TRP-specific beam failure should be determined when all serving control channels associated with one TRP are failure. Therefore, the number of TCI states (X) in implicit BFD-RS determination equals the number of TCI states of CORESETs with CORESETPoolIndex = k

Proposal 2: For implicit configuration of BFD-RS set, the number of TCI states (X) in implicit BFD-RS determination equals the number of TCI states of CORESETs with CORESETPoolIndex = k

When the number of TCI states (X) in implicit BFD-RS determination exceeds the UE capability (Y) on the maximum number of BFD-RS resources per set, UE may only monitor partial serving control channels. In this case, UE and gNB should have common understanding which beams should be monitored. We can re-use the RLM-RS selection rule for TCI state selection. However, considering the case where UE capability (Y)=1 and one CORESET with 2 activated TCI state, this case should also be addressed. For example, if there are two activated TCI states for the CORESET, UE selects the first TCI state for beam monitoring. 

Proposal 3: When the number of TCI states (X) in implicit BFD-RS determination exceeds the UE capability (Y) on the maximum number of BFD-RS resources per set, re-use the RLM-RS selection rule for TCI state selection. Furthermore, if 2 TCI states are associated with CORESET having same index, UE selects the first TCI state for beam monitoring

PDSCH reception when one TRP is link-failed
In Rel-16, for multi-DCI based multi-TRP transmission, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE would prepare two default Rx beams for receiving potential PDSCHs transmitted from two TRPs, where each default Rx beam is associated with one value of CORESETPoolIndex. However, when one TRP is declared beam failure by UE, the UE would waste power for still turning on one of the default Rx beams for receiving the signal transmitted from the TRP which is beam failure, which further introduces restriction of Rx beam utilization at UE side. In this case, for relaxing the Rx beam utilization and for power saving, UE could keep one default Rx beam for receiving potential PDSCH transmitted from one non-failed TRPs, when UE declares one TRP is link-failed.
Proposal 4: For M-DCI in TRP-specific BFR, if one TRP is declared beam failure and if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE keeps one default Rx beam for receiving potential PDSCH transmitted from non-failed TRPs

[bookmark: _Ref129681832]Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we have the following proposals:
Proposal 1: When at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available, RACH-based transmission can be triggered on a SpCell
Proposal 2: For implicit configuration of BFD-RS set, the number of TCI states (X) in implicit BFD-RS determination equals the number of TCI states of CORESETs with CORESETPoolIndex = k
Proposal 3: When the number of TCI states (X) in implicit BFD-RS determination exceeds the UE capability (Y) on the maximum number of BFD-RS resources per set, re-use the RLM-RS selection rule for TCI state selection. Furthermore, if 2 TCI states are associated with CORESET having same index, UE selects the first TCI state for beam monitoring
Proposal 4: For M-DCI in TRP-specific BFR, if one TRP is declared beam failure and if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE keeps one default Rx beam for receiving potential PDSCH transmitted from non-failed TRPs
