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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
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Figure 1. Configuration of TRP-specific BFR in a CC based on current RAN1 agreements

Explicit BFD-RS determination
In previous two meetings, RAN1 still cannot reach any consensus on how to support explicit BFD-RS determination for MTRP BFR. Since implicit BFD-RS determination is already supported for MTRP BFR and similar mechanism is also widely used in practical deployments for Rel-15/16 SpCell/SCell BFR, there is no essential need to support explicit BFD-RS determination for MTRP BFR. Thus, we prefer not to spend time on this discussion, and RAN1 can conclude no consensus on the support of explicit BFD-RS determination for Rel-17 MTRP BFR.
Proposal 1: Not support explicit BFD-RS determination in Rel-17 MTRP BFR 
UE behaviour after receiving NW response
In previous RAN1 meetings, 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

Agreement from RAN1#106bis
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 from RAN1#106bis
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.


For PDSCH reception, UE can follow the same behavior as PDCCH after a duration from UE receives the NW response, which is also supported in Rel-15 SpCell BFR.
Proposal 2: 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) and corresponding PDSCH reception 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
For DL/UL channels/RSs other than PDCCH/PDSCH, there is no 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, additional specification effort would be need to associate DL/UL channels/RSs with the failed BFD-RS set, and handle, e.g., UL PC, separately for different TRPs. 
Proposal 3: Not support QCL/spatial filter and power update for channels/signals other than PDCCH/PDSCH after a duration from UE receives NW response in Rel-17 MTRP BFR
Since no association between CORESET(s) and a BFR-RS set is supported for S-DCI and support of MTRP 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 4: For S-DCI, not support QCL/spatial filter and power update for channels/signals after a duration from UE receives NW response in Rel-17 MTRP BFR
RACH-based transmission on SpCell
In previous RAN1 meetings, it was agreed that RACH-based transmission on a SpCell can be triggered when beam failure is detected on all BFD-RS sets on the SpCell.
	Agreement from RAN1#106bis
FL proposal 2.12-1: 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


For Scenario 2 and 3, we don't see why RACH-based transmission is needed instead of just transmitting MTRP BFR MAC-CE to indicate the failed TRP.
For Scenario 4, UE cannot transmit BFR MAC-CE to NW in this case. However, even there is no PUCCH-SR is configured to request UL resource to transmit BFR MAC-CE, UE may still has normal SR. Thus, we don't think RACH-based transmission need to be triggered in such scenario. 
For Scenario 5, the description is too vague, and we see Scenario 4 is already the case MAC-CE based reporting does not work. 
For Scenario 6, it means if no PUCCH-SR is configured, RACH-based transmission would be always triggered on SpCell?
In summary, we don't see scenarios other than the agreed Scenario 1 need to be supported as the event triggering RACH-based transmission on a SpCell.
Proposal 5: For MTRP BFR, not support additional scenario triggering RACH-based transmission on SpCell


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.
UE panel/antenna related feedback
In previous RAN1 meetings, 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 resource 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. 
Proposal 6: For beam measurement/reporting option 2, support reporting of the max number of supported layers per CMR within a beam group/pair

gNB control 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 7: 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: Not support explicit BFD-RS determination in Rel-17 MTRP BFR
 
Proposal 2: 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) and corresponding PDSCH reception 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

Proposal 3: Not support QCL/spatial filter and power update for channels/signals other than PDCCH/PDSCH after a duration from UE receives NW response in Rel-17 MTRP BFR
Proposal 4: For S-DCI, not support QCL/spatial filter and power update for channels/signals after a duration from UE receives NW response in Rel-17 MTRP BFR

Beam measurement/reporting enhancement to facilitate inter-TRP beam pairing
Proposal 5: For MTRP BFR, not support additional scenario triggering RACH-based transmission on SpCell
Proposal 6: For beam measurement/reporting option 2, support reporting of the max number of supported layers per CMR within a beam group/pair
Proposal 7: Not support any gNB indication/configuration of UE panel related hypothesis
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