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1. Introduction 
In this contribution, the remaining issues on multi-TRP inter-cell operation are discussed.
2. Remaining issues of enhancements on group-based beam reporting for multi-TRP
In RAN1#107-e meeting [1], the following agreements were made to solve multi-TRP beam management issue,
	Agreement

Regarding how to differentiate Rel-15/16 and Rel-17 group-based beam reporting procedure,
· Alt-1 (explicit): to introduce a RRC parameter groupBasedBeamReportingR17, e.g. groupBasedBeamReportingR17
 Conclusion

For beam reporting option 2, there is no consensus on supporting the following alternatives in Rel-17:
· Alt-1: gNB configures UE whether to report beams associated with same or different RX spatial filters. 

· Alt-2: UE informs to NW whether the reported beams in a beam group are associated with same or different RX spatial filters.

· Alt-3: UE informs to NW whether the reported beams in a beam group are associated with same or different RX spatial filters.

· Maximum number of supported layers per RX spatial filter is signaled to gNB by UE capability signaling.




For group-based beam reporting for multi-TRP, whether L1-SINR should be supported remains open. In our view, L1-SINR can reflect the cross-beam interference between TRPs by properly configuring the CMR and IMR. For example, CMR resource set#0 and CMR resource set#1 are configured to measurement the beam quality from TRP#0 and TRP#1，respectively. By the following configuration, cross-beam interference with different beam pair assumptions can be calculated.
CMR and IMR for CSI-Report Config#0：
CMR resource set#0:{CRI 1, CRI 2, CRI 3, CRI 4}  ; IMR resource set #0：{CRI5, CRI 5, CRI 6, CRI 6}
CMR resource set#1:{CRI 5, CRI 6, CRI 7, CRI 8}；IMR resource set #1：{CRI3, CRI 1, CRI 1, CRI 2}
CMR and IMR for CSI-Report Config#1：
CMR resource set#0:{CRI 1, CRI 2, CRI 3, CRI 4}  ; IMR resource set #0：{CRI8， CRI 6, CRI 7, CRI 5}
CMR resource set#1:{CRI 5, CRI 6, CRI 7, CRI 8}；IMR resource set #1：{CRI4， CRI4, CRI 2, CRI 3}
We know cross-beam interference measurement will consume more overhead, but we think it is a trade-off between overhead and benefit. 
Proposal 1: Support L1-SINR for beam reporting option 2 with explicit IMR configuration.
3. Remaining issues of enhancements on beam failure recovery for multi-TRP
In RAN1#107-e [1] meeting, the following agreements were made on per-TRP based beam failure recovery. 

	Conclusion

For per-TRP BFR, no further restriction will be introduced on the spatial relation configuration of a PUCCH-SR resource.
Agreement
For implicit BFD RS configuration, if number of TCI states for CORESETs associated with a CORESETPoolIndex exceeds the UE capability on maximum number of BFD-RS resources per set, re-use the RLM-RS selection rule. 
Agreement
On the PUCCH-SR resource/SR configurations selection rule when SR is triggered and 2 PUCCH-SR resource/SR configurations are configured, the UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set.
Agreement
Regarding whether the two dedicated PUCCH-SR resources are corresponding to one schedulingRequestId or two schedulingRequestId
· Alt3: Leave it to RAN2
Agreement
On RACH -based transmission on a SpCell , the support of additional scenarios triggering RACH -based transmission on SpCell, if any, is up to RAN2.
Conclusion
TRP -specific BFR for the case of CORESET with 2 TCI states is not supported in Rel-17.



One open issue of BFD-RS set configuration is whether Rel-15/16 BFD (i.e., 1 BFD-RS set per BWP) and TRP-specific BFD (i.e., 2 BFD-RS sets per BWP) can be configured simultaneously on one CC. To our understanding, there may have different transmission modes on different BWPs. For example, assuming two cells with TRP 0 for cell 0 and TRP 1 for cell 1, and each cell are configured with 3 BWPs. If BWP 2 of cell 0 and BWP 2 of cell 1 are overlapped in frequency, TRP 0 and TRP 1 may work as M-TRP to serve the UE when BWP 2 for each cell is activated. But if BWP switching is occurred, UE can only be served by single TRP. For beam failure detection, two BFD-RS sets can be configured for BPW 2, and one BFD-RS set can be configured for other BWPs. When BWP 2 is activated, if the two BFD-RS sets configured for BWP 2 are failed simultaneously, RACH-based transmission can be triggered, and if only one BFD-RS set is failed, TRP-specific BFR scheme will be triggered. In a word, BFD-RS set is per BWP configuration, and a UE is configured with either “Rel-15/16 BFD” or “TRP-specific BFD” on one BWP. 
Proposal 2: A UE is configured with either “Rel-15/16 BFD” or “TRP-specific BFD” on one BWP.
In RAN1#106-e meeting [2], the following agreement is made.
	Agreement 
Support the following BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET:
· Explicit configuration of BFD-RS resources in BFD-RS set k, k = 0, 1
· FFS: CORESETs with more than 1 activated TCI state.


In RAN1#107-e meeting, we have discussed whether MAC-CE signaling can be used to update the BFD-RS set, but there is no consensus. One open issue is whether explicit configuration of BFD-RS set can be supported if MAC-CE based BFD-RS set update is not supported. In our understanding, explicit configuration means RRC configuration in Rel-15/16. Although MAC-CE based BFD-RS set update is not supported, we can still use RRC based configuration. For clarification, we propose to revise the agreement as follows.
Proposal 3: Support the explicit configuration of BFD-RS resources in BFD-RS set k (k = 0, 1) by RRC configuration.

Another remaining issue is whether to associate CORESET(s) with failed BFD-RS set in S-DCI mTRP. The motivation to set up the association is for TCI state update of CORESET after the BFR response. For M-DCI case, we have agreed to associate CORESET(s) with failed BFD-RS set by CORESETPoolIndex as follows [2].
	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


For S-DCI mTRP, TCI sate update of CORESETs from the failed TRP is also needed. Hence, we propose to support association configuration between CORESET and BFD-RS set for S-DCI case.
Proposal 4: For single-DCI case, support association configuration between CORESET and BFD-RS set.
In RAN1#107-e meeting, we have discussed the mechanism for beam/power update for PUCCH after receiving gNB response. To update the PUCCH beam/power for each TRP, we should first introduce the association between PUCCH resource and a BFD-RS set. The details design of the association is up to RAN2.  On the condition of PUCCH beam/power update, one debating point in last meeting is whether “SR is not transmitted or is transmitted on PUCCH not associated with this failed BFR -RS set” should be included in the description. In our understanding, if the UE can transmit SR on PUCCH associated with the failed TRP successfully, there is no need to reset the PUCCH beam/power. Hence, we think the condition should be included.

Proposal 5: Support to introduce the association between PUCCH resource and a BFD-RS set, and the details design of the association is up to RAN2
Proposal 6:  After 28 symbols from receiving the BFR response, if a BFD –RS set on a spCell/PUCCH -SCell fails, the UL spatial filter for PUCCH resource(s) associated with the failed BFD –RS set on the spCell/PUCCH -SCell  is updated by the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set (if found) , and the power control parameter for the corresponding PUCCH transmission is set to  qu=0, qd= q new , and  l=0, where q new  is the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set, if

1. the PUCCH resource is provided with spatial relation info,
2. SR is not transmitted or is transmitted on PUCCH not associated with this failed BFR -RS set, and
3. the failed BFD –RS set on the spCell/PUCCH -SCell is indicated in the TRP –specific BFR MAC-CE
4. Conclusions

Based on the above discussions, the proposal is as follows:
Proposal 1: Support L1-SINR for beam reporting option 2 with explicit IMR configuration.
Proposal 2: A UE is configured with either “Rel-15/16 BFD” or “TRP-specific BFD” on one BWP.
Proposal 3: Support the explicit configuration of BFD-RS resources in BFD-RS set k (k = 0, 1) by RRC configuration.

Proposal 4: For single-DCI case, support association configuration between CORESET and BFD-RS set.
Proposal 5: Support to introduce the association between PUCCH resource and a BFD-RS set, and the details design of the association is up to RAN2
Proposal 6:  After 28 symbols from receiving the BFR response, if a BFD –RS set on a spCell/PUCCH -SCell fails, the UL spatial filter for PUCCH resource(s) associated with the failed BFD –RS set on the spCell/PUCCH -SCell  is updated by the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set (if found) , and the power control parameter for the corresponding PUCCH transmission is set to  qu=0, qd= q new , and  l=0, where q new  is the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set, if

1. the PUCCH resource is provided with spatial relation info,
2. SR is not transmitted or is transmitted on PUCCH not associated with this failed BFR -RS set, and
3. the failed BFD –RS set on the spCell/PUCCH -SCell is indicated in the TRP –specific BFR MAC-CE
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