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1 Introduction
In RAN1 #106bis-e meeting [1], the following agreements were reached for M-TRP BM and M-TRP BFR. In this paper, we provide our views on the remaining issues.
	Agreement
Support to configure an association between a BFD-RS set on SpCell and a PUCCH-SR resource / SR configuration for per TRP BFR.
· FFS: Configure an association between a BFD-RS set on SCell and a PUCCH-SR resource / SR configuration for per TRP BFR
A UE capability signaling is introduced for indicating the support of this association. Above applies only for multi-DCI case.

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

Agreement
To associate BFD-RS set k and NBI-RS set j
· Alt-1: 1-to-1, fixed in spec
· Whether NBI-RS configuration is mandatory is separate discussion

Conclusion
Design of MAC-CE related to SpCell when transmitted on msg3, msgA is up to RAN2.

Agreement
For the case of all CORESETs with 1 activated TCI state per CORESET , after 28 symbols from receiving the BFR response, the QCL assumption of all CORESETs  associated with CORESETPoolIndex  k (k=0,1) is updated by the RS resource associated with the latest reported new candidate beam (if found) associated with the failed BFD -RS set k (k=0,1) in the MAC-CE for TRP -specific BFR 
· The above applies to Scell and SpCell 
· The above applies for the multi-DCI case

Agreement
SCS of the 28 symbols is the smallest SCS of the active DL BWP for the response reception CC and of the active DL BWP (s) of the CC(s) with the failed TRP link(s) reported in BFR MAC CE.

Agreement
For RACH-based transmission, at least when all BFD-RS sets fail in SPCell, CBRA is supported



2 M-TRP BM
For R15 group-based beam reporting, an RRC parameter ‘groupBasedBeamReporting’ was defined as the enabler of such reporting scheme (over non-group-based beam reporting), and the same enabler was used for R16 group-based beam reporting for L1-SINR. Similarly, an enabler for R17 group-based beam reporting should be considered. Basically, there are two ways.
· Alt1: Introduce a new RRC enabler for R17 group-based beam reporting.
· Alt2: Reuse the same RRC enabler as R15/16 group-based beam reporting.
In Alt2, when the existing parameter ‘groupBasedBeamReporting’ is set to be ‘enabled’, the UE knows either R15/16 group-based beam reporting or R17 group-based beam reporting is configured. As for which of them is configured, the UE can determine it according to other configured parameters (e.g., the number of resource set to be measured) implicitly. For example, when only one channel measurement resource set is to be measured, the UE knows R15/16 group-based beam reporting is configured. While, if two channel measurement resource sets are to be measured, the UE knows R17 group-based beam reporting should be performed. In this way, no new RRC enabler is needed, which saves signaling overhead for distinguishing multiple enablers. 
Proposal 1: R17 group-based beam reporting shares the same RRC enabler (i.e., groupBasedBeamReporting) as R15/16 group-based beam reporting.
With group-based beam reporting, the two reported beams are expected to be used for simultaneous transmission from two TRPs towards the UE. When they are used to transmit different data layers, they may cause mutual interference (Figure 1). So, if possible, the interference between the two reported beams should be quantified by the UE, and reflected in the report to gNB. To this end, group-based L1-SINR reporting is a promising direction, where the L1-SINR calculation for each beam in the reported beam group may assume other beam in the reported beam group as interference, with which mutual interference between the reported beams are naturally reflected in the L1-SINR reported to gNB.
Proposal 2: Mutual interference between the reported beams in one selected beam group should be considered in group-based L1-SINR reporting.
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Figure 1. Interference between two TRPs

3 M-TRP BFR
In the last meeting, it was agreed to update QCL source for CORESETs associated with the failed BFD-RS set as the RS resource representing the identified new beam (if found). In addition to CORESETs, it is also beneficial to consider updating the QCL source for explicitly configured BFD-RS. This is due to the fact that, with explicit BFD-RS configuration, once the UE reports an RS resource representing the identified new beam to gNB, the gNB will need to update the BFD-RS or the QCL source of the BFD-RS by RRC reconfiguration, which incurs large latency. To avoid such delay, as least for explicit BFD-RS configuration, it makes sense to reset the QCL source of the failed BFD-RS set as the RS resource representing the identified new beam.
Proposal 3: With explicit BFD-RS configuration, after 28 symbols from receiving the BFR response, QCL assumption of the BFD-RS in the BFD-RS set with beam failure should be updated to the RS resource associated with the latest reported new candidate beam (if found).
With implicit BFD-RS derivation, when the number of configured CORESETs Y is larger than the number of supported BFD-RS X, how to select X BFD-RS to monitor is another issue. For timely beam failure detection, we prefer to select the X CORESETs with smallest periodicities and adopt their QCL source RS(s) as the actual BFD-RS to monitor.
Proposal 4: With implicit BFD-RS derivation, when the number of configured CORESETs Y is larger than the number of supported BFD-RS X, the QCL source RS(s) of the X CORESETs with smallest periodicities are adopted as the actual BFD-RS to monitor.
In R17, following the objective in WID, RAN1 should focus on or prioritize the use case where a cell (SpCell or SCell) is configured with two BFD-RS sets (i.e., M-TRP BFR). The suggested BFR strategy for these two types of cells are summarized in Table 1.
For SpCell configured with two BFD-RS sets, if beam failure is detected in one BFD-RS set, the UE shall identify a new beam from the NBI-RS set associated with this BFD-RS set and report it to the gNB via MAC CE (possibly over the non-failed link towards the other TRP). If there is no new beam identified, indication of no new beam identified can be reported via MAC CE. While, if beam failure is detected in both BFD-RS sets (the links to two TRPs have both failed), the UE should identify a new beam from the two NBI-RS sets and report it to the gNB via RACH-based BFR procedure, if configured. If there is no new beam identified, the UE does nothing same as R15 BFR procedure.
Proposal 5: For SpCell configured with two BFD-RS sets,
· if beam failure is detected in only one BFD-RS set, the UE shall report resource indicator representing the identified new beam or indication of no new beam identified for that BFD-RS set via MAC CE;
· if beam failure is detected in both BFD-RS sets and a new beam is identified from any of configured NBI-RS sets, the UE should fallback to RACH based BFR procedure if configured.
For SCell configured with two BFD-RS sets, if beam failure is detected in one BFD-RS set, the UE shall identify a new beam in the NBI-RS set associated with the BFD-RS set and report it to the gNB via MAC CE (possibly over the non-failed link towards the other TRP). If there is no new beam identified, indication of no new beam identified is reported via MAC CE. While, if beam failure is detected in both BFD-RS sets, the UE should try to identify a new beam from the NBI-RS set associated with each BFD-RS set. In each NBI-RS set, the UE may or may not find new beam available for use. The UE report such information to the gNB via MAC CE. Namely, for each BFD-RS set, the UE reports one new beam or indication of no new beam identified via MAC CE (possibly over SpCell).
Proposal 6: For SCell configured with two BFD-RS sets,
· if beam failure is detected in one BFD-RS set, the UE shall report resource indicator representing the identified new beam or indication of no new beam identified for that BFD-RS set via MAC CE;
· if beam failure is detected in both BFD-RS sets, the UE shall report resource indicator representing the identified new beam or indication of no new beam identified for each BFD-RS set via MAC CE.
Table 1 BFR strategy for different cases
	Cell type
	Condition
	UE behaviour

	SpCell with two BFD-RS sets
	Beam failure detected in one BFD-RS set
	Report resource indicator representing the identified new beam or indication of no new beam for the failed BFD-RS set via MAC CE

	
	Beam failure detected in both BFD-RS set, and one new beam is found
	Fallback to RACH based BFR

	SCell with two BFD-RS sets
	Beam failure detected in one BFD-RS set
	Report resource indicator representing the identified new beam or indication of no new beam for the failed BFD-RS set via MAC CE

	
	Beam failure detected in both BFD-RS sets
	Report resource indicator representing the identified new beam or indication of no new beam for each failed BFD-RS set via MAC CE



4 Conclusion
This paper discusses issues on BM and BFR for multi-TRP transmission. In summary, the following proposals are made:
Proposal 1: R17 group-based beam reporting shares the same RRC enabler (i.e., groupBasedBeamReporting) as R15/16 group-based beam reporting.
Proposal 2: Mutual interference between the reported beams in one selected beam group should be considered in group-based L1-SINR reporting.
Proposal 3: With explicit BFD-RS configuration, after 28 symbols from receiving the BFR response, QCL assumption of the BFD-RS in the BFD-RS set with beam failure should be updated to the RS resource associated with the latest reported new candidate beam (if found).
Proposal 4: With implicit BFD-RS derivation, when the number of configured CORESETs Y is larger than the number of supported BFD-RS X, the QCL source RS(s) of the X CORESETs with smallest periodicities are adopted as the actual BFD-RS to monitor.
Proposal 5: For SpCell configured with two BFD-RS sets,
· [bookmark: _Hlk83833706]if beam failure is detected in only one BFD-RS set, the UE shall report resource indicator representing the identified new beam or indication of no new beam identified for that BFD-RS set via MAC CE;
· if beam failure is detected in both BFD-RS sets and a new beam is identified from any of configured NBI-RS sets, the UE should fallback to RACH based BFR procedure if configured.
Proposal 6: For SCell configured with two BFD-RS sets,
· if beam failure is detected in one BFD-RS set, the UE shall report resource indicator representing the identified new beam or indication of no new beam identified for that BFD-RS set via MAC CE;
· if beam failure is detected in both BFD-RS sets, the UE shall report resource indicator representing the identified new beam or indication of no new beam identified for each BFD-RS set via MAC CE.
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