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Introduction 
In this contribution, we will share our views on the following three enhancements:
· TRP-specific beam failure recovery
· Beam measurement/reporting enhancement to facilitate inter-TRP beam pairing
Discussion
TRP-specific beam failure recovery
In the following of this section, we will share our view on different aspects for TRP-based BFR.
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Figure 1. Configuration of TRP-specific BFR in a CC based on current agreements

Issue 1: PUCCH-SR resource selection
In RAN1#104e, RAN1 agreed up two PUCCH-SR resources in a cell group can be provided for LRR. The two dedicated PUCCH-SR resources may be configured with spatial relations to transmit LRR to two TRPs in a PUCCH cell separately. However, this can be up to NW implementation. An offline email discussion was conducted as follows, where another two alternatives were discussed. 
	Offline Proposal1 in email 
· For PUCCH-SR resource selection for TRP-specific BFR, 
· Support to configure an association between a TRP (e.g., BFD-RS set) on SpCell and a PUCCH-SR resource on SpCell.
Offline Proposal2 in email 
· When 2 PUCCH-SR resources are configured on SpCell, if SR for BFR is triggered (e.g., by any TRP/cell failure in the cell group), the two PUCCH-SR resources are transmitted.


In our view, there should be a selection rule to select one of the configured PUCCH-SR resources. Otherwise, NW cannot properly configure spatial relation for each PUCCH-SR resource. 
Proposal 1: Support 1-to-1 association between a BFD-RS set and a PUCCH-SR resource on SpCell

Issue 2: UE behaviour after receiving NW response
In RAN1#106, the following UE behaviour after receiving NW response was agreed:
	Agreement from RAN1#106
· 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 the failed BFD-RS set reported in the MAC-CE for TRP-specific BFR is updated by the RS resource associated with the latest reported new candidate beam (if found) associated with the failed BFD-RS set
· FFS: How to associate CORESET(s) with failed BFD-RS set
· FFS: SCS configuration of 28 symbols
· FFS: Update of QCL assumption for other DL channels/RSs, UL spatial filter/power control assumption for PUCCH, and other UL channels/RSs 
· FFS: the case of CORESETs with 2 activated TCI states per CORESET. 
· The above applies to SCell and SpCell
· The above applies at least for the multi-DCI case


One remaining issue is how to associate the CORESET(s) with failed BFD-RS set. 
For M-DCI, since CORESET pool configuration is provided, similar to the implicit BFD-RS configuration, the associate CORESET(s) with a BFD-RS set can be determined directly based on the index of CORESET pool.  
Proposal 2: For the case of all CORESETs with 1 activated TCI state per CORESET, after 28 symbols from receiving the TRP-specific BFR response to the BFR MAC-CE, if BFD-RS set k (k = 0, 1) is indicated as failed in the TRP-specific BFR MAC-CE, the QCL assumption of all CORESETs with CORESETPoolIndex = k is updated by the RS resource associated with the new candidate beam (if found) associated with BFD-RS set k indicated in the TRP-specific BFR MAC-CE

Regarding the SCS configuration of 28 symbols, similar to Rel-16 SCell BFR, it should be determined based on the active DL BWP configured with PDDCH reception, which has the smallest SCS among the CC(s) containing the failed TRP link(s) indicated in the TRP-specific BFR MAC-CE.
Proposal 3: Regarding the determination of SCS configuration of 28 symbols, reuse the same mechanism of Rel-16 SCell BFR
For other DL channels/RSs and UL channels/RSs, we don't see clear benefit to introduce QCL/spatial filter and power update for them after receiving NW response since MAC-CE/DCI can update new beams for them later. Moreover, introducing association between a TRP and other channels/RSs will cause additional specification effort.
Proposal 4: Not support QCL/spatial filter and power update after receiving NW response for channels/RSs other than PDCCH
Since no association between CORESET(s) and a BFR-RS set is supported for S-DCI and support of TRP-specific BFR for S-DCI is considered as low priority, we don't see the need to extend the corresponding UE behavior after receiving NW response to S-DCI.
Proposal 5: Not support QCL/spatial filter and power update after receiving NW response for S-DCI

Issue 3: RACH-based fallback
In some special cases if there is no way to transmit BFR MAC-CE to indicate the beam failure detection for per-TRP BFR, RACH-based BFR procedure can triggered on SpCell instead. We see at least the following two scenarios need to be considered:
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· Scenario 2: at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available
Moreover, we think both CBRA and CFRA based transmissions should be supported for these scenarios. If Rel-15 CFRA based transmission is configured, i.e., a dedicated PRACH resource is associated with the determined new beam, UE should transmit the dedicated PRACH resource first if any of the two scenarios are satisfied.
Proposal 6: Rel-15 CBRA-based or CFRA-based BFR procedure can be triggered on SpCell for TRP-specific BFR for the following two scenarios:
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· Scenario 2: at least one BFD-RS set fails and no PUCCH-SR is configured, and no PUSCH is available

Beam measurement/reporting enhancement to facilitate inter-TRP beam pairing
In the following of this section, we will share our view on different aspects for beam measurement/reporting enhancement to facilitate inter-TRP beam pairing.
Issues 1: UE panel/antenna related feedback
In RAN1#106, there was a discussion on the additional reporting information along with group-based beam reporting option 2, and some alternatives were identified as follows: 
· Alt-1: whether beams are associated to different Rx filters/panels 
· Alt-2: whether beams are received for spatial multiplexing or diversity 
· Alt-3: maximum number of supported layer per DL RS in a group
For Alt-1, whether UE use the same or different Rx beam to receive the reported Tx beam pair is up to UE implementation, and we don't see how NW can use such information.
For Alt-2, whether to use the beam pair for spatial multiplexing or diversity should be decided by NW instead of UE. We don't see why UE need to report such information and how to decide it.
For Alt-3, the maximum number of supported DL layers per CMR within a beam pair could be beneficial since the UE panel corresponding to each CMR may have different capability. Moreover, if the beam pair is received on the same UE panel, UE can also report a smaller number of supported DL layers. In AI 8.1.1, the support of UE-initiated panel activation/selection already agreed to introduce similar reporting information along with each SSBRI/CRI in a beam reporting instance. We see the support of Alt-2.3 can be discussed together. 
Proposal 7: For beam measurement/reporting option 2, support reporting of the maximum number of supported layers per CMR within a beam group/pair
· This can be discussed together with Issue 4 in AI 8.1.1

Issues 2: gNB indication of UE panel related hypothesis
In RAN1#106, there was a discussion on UE hypothesis on Rx panels when performing beam measurement, whether it is possible that NW can provide indication/configuration of such panel-related hypothesis, and some alternatives were identified as follows: 
· Alt-1: whether beams are associated to different Rx filters/panels 
· Alt-2: whether beams are received for spatial multiplexing or diversity 
· Alt-3: maximum number of supported layers per DL RS in a group
In our view, this issue is not within the scope Rel-17 FeMIMO. Moreover, how UE perform beam measurement　/reporting should be up to UE implementation, and we don't think gNB can indicate/configure the information in these alternatives to impact UE behavior.
Proposal 8: Not support any gNB indication/configuration of UE panel related hypothesis


Conclusion
In this contribution, potential enhancements on beam management for multi-TRP were discussed. Based on the discussion in the previous sections, we made the following observations and proposals:
TRP-specific beam failure recovery
Proposal 1: Support 1-to-1 association between a BFD-RS set and a PUCCH-SR resource on SpCell
Proposal 2: For the case of all CORESETs with 1 activated TCI state per CORESET, after 28 symbols from receiving the TRP-specific BFR response to the BFR MAC-CE, if BFD-RS set k (k = 0, 1) is indicated as failed in the TRP-specific BFR MAC-CE, the QCL assumption of all CORESETs with CORESETPoolIndex = k is updated by the RS resource associated with the new candidate beam (if found) associated with BFD-RS set k indicated in the TRP-specific BFR MAC-CE
Proposal 3: Regarding the determination of SCS configuration of 28 symbols, reuse the same mechanism of Rel-16 SCell BFR
Proposal 4: Not support QCL/spatial filter and power update after receiving NW response for channels/RSs other than PDCCH
Proposal 5: Not support QCL/spatial filter and power update after receiving NW response for S-DCI
Proposal 6: Rel-15 CBRA-based or CFRA-based BFR procedure can be triggered on SpCell for TRP-specific BFR for the following two scenarios:
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· Scenario 2: at least one BFD-RS set fails and no PUCCH-SR is configured, and no PUSCH is available

Beam measurement/reporting enhancement to facilitate inter-TRP beam pairing
Proposal 7: For beam measurement/reporting option 2, support reporting of the maximum number of supported layers per CMR within a beam group/pair
· This can be discussed together with Issue 4 in AI 8.1.1
Proposal 8: Not support any gNB indication/configuration of UE panel related hypothesis
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