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1. Introduction
In RAN1#106-e meeting, several agreements were made mainly on multi-TRP based beam management. In this contribution, we further discuss the related details under each category and make some proposals.
2. Beam measurement and reporting for multi-TRP
2.1. L1-SINR and interference measurement

In the previous meeting, regarding beam measurement in M-TRP simultaneous transmission, following agreement was discussed.
	Agreement
For beam measurement in support of M-TRP simultaneous transmission 

· Support a single CSI-report consisting of N beams pairs/groups and M (M>1) beams per pair/group, and different beams within a pair/group can be received simultaneously 

· Support M = 2

· Support extending the maximum value of N > 1, exact value FFS

· N=1 and N=2

· FFS: Other values larger than 2

· FFS: Whether the UE could report beams are received with different RX beams

· Further study the support of option 1 and option 3

· The above applies at least for L1-RSRP

· FFS: L1-SINR 


Regarding the beam group based reporting, since multiple beams in a group can be received simultaneously, if inter-beam interference is taken into consideration, the beam pair with low inter-beam interference can be selected and used for transmission. In addition, since L1-SINR based beam reporting has been supported in Rel-16, therefore L1-SINR reporting should be supported in the beam group based reporting. 
Proposal 1: For facilitating inter-beam interference measurement, L1-SINR reporting should be supported.

Regarding the physical resource for interference measurement, if CMR of the other TRP is used to measure inter-beam interference, the detailed CMR of the other TRP serving as the IMR for measuring interference of a TRP should be clear. However, there may be ambiguity if multiple CMRs are configured for a TRP. If the dedicated IMR is configured, CMR is transmitted from a TRP and IMR is transmitted from the other TPR, where UE receives both resources and calculates L1-SINR for the beam from the TRP transmitting the CMR. Therefore, both CMR and IMR can be configured to calculate the L1-SINR.
For L1-SINR based beam report in Rel-16, 1-to-1 resource association between CMR and IMR are supported. Since two CMR sets are configured per CMR resource setting, if the legacy principle is reused, the IMR resource can be explicitly configured by RRC.
Proposal 2: For resource for interference measurement, support explicit IMR configuration.
2.2. Measurement and reporting mechanism
In the previous meeting, following agreement was achieved on beam measurement and beam reporting.
	Agreement

· For beam measurement/reporting option 2, the maximum number of beam groups in a single CSI-report is a UE capability and may take value from Nmax = {1,2,3,4} in Rel.17.

· FFS: If UCI payload reduction for Nmax>=2 is needed and if so, how

· The number of beam groups (N) reported in a single CSI-report

· Alt1: The value of N is configured by RRC signalling


Since there are multiple beam pairs/groups in a single CSI reporting for group based beam report, a beam pair/group of the multiple beam pairs/groups can be selected by the network through a dedicated selection criterion. L1-RSRP based beam pair selection criterion can simplify the selection without calculation of the inter-beam interference. If the multi-TRP based CSI (e.g. CQI and RI) is applied in the beam pair selection, the beam pair/group can be selected to reflect the inter-beam interference and maximize the throughput.
Proposal 3: For the multiple beam pairs/groups, the CSI based beam pair selection criterion could be supported.
3. Beam failure recovery for multi-TRP
3.1. Simultaneous configuration of cell-specific and TRP-specifc BFR on the same cell
In the previous meeting, following agreement was achieved on the simultaneous configuration of cell-specific BFR and TRP-specific BFR.

	Agreement

· Support simultaneous configuration of cell-specific BFR and TRP-specific BFR in different CCs.

· FFS: whether cell-specific and TRP-specific BFR can be configured in the same CC. 


If two TRPs fail in SCell, the TRP-specific BFRQ is transmitted by PUCCH-SR and MAC CE, which has long latency. Therefore, if both TRPs fail in SCell, cell-specific BFR could be performed as a fallback procedure for TRP-specific BFR to recover the failed TRPs with less latency. Regarding the design of cell-specific BFR procedure, one cell specific BFD RS set and one cell specific NBI-RS set could be configured in addition to two TRP specific BFD RS sets, where the cell specific RS could cover a larger angle in the spatial domain. If two TRPs are detected as beam failure, cell-specific BFR could be triggered and the cell-specific BFR is performed based on the cell specific BFD RS set and NBI-RS set. Therefore, the simultaneous configuration of cell-specific BFR and TRP-specific BFR in the same CC is preferable. 
Proposal 4: If both TRPs fail in SCell, support the simultaneous configuration of cell-specific BFR and TRP-specific BFR in the same CC.
If both TRPs fail in SpCell, the cell specific BFR (e.g. RACH based BFR procedure) could be triggered to recover the failed TRPs as soon as possible. Regarding the RACH based BFR procedure, in addition to the cell specific BFD RS set and cell specific NBI-RS set, a cell specific PRACH resource (e.g. PRACH-ResourceDedicatedBFR) could be configured for the PRACH transmission. Therefore, if two TRPs are detected as beam failure, cell-specific BFR (e.g. RACH based BFR procedure) could be triggered, i.e., support the simultaneous configuration of cell-specific BFR and TRP-specific BFR in the same CC.
Proposal 5: If both TRPs fail in SpCell, support the simultaneous configuration of cell-specific BFR and TRP-specific BFR in the same CC.
3.2. PUCCH-SR 

In the previous meeting, following agreement was achieved on PUCCH-SR resource configuration.
	Agreement

Select one of the following alternatives with possible modification in RAN1#106-e

· Alt 2.5.2 A:

· On PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, there is no consensus to adopt alt-1 or alt-2. PUCCH-SR resource selection is up to UE implementation.

· Alt 2.5.2 B: 
· On the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, and at most one BFD RS set fails per CC, adopt alt 2 if all failed BFD RS sets cross CCs are associated with the same PUCCH SR resource, else PUCCH-SR resource selection is up to UE implementation.

· Alt 2.5.2 C: 
· On the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, and at most one BFD RS set fails per CC, adopt alt 1 if all failed BFD RS sets cross CCs are associated with the same PUCCH SR resource, else PUCCH-SR resource selection is up to UE implementation.

· Alt 2.5.2 D: 

· Revert the past agreement on supporting configuration of up to 2 PUCCH-SR resources. A UE can be configured up to 1 PUCCH-SR resource in a cell group. 


When two dedicated PUCCH-SR resources are configured for TRP specific BFR in a cell group, the selection of PUCCH-SR resource for the BFRQ transmission could be left to the UE implementation. If one TRP fails, UE selects a PUCCH-SR resource and determines the spatial relation associated with the other TRP. By this way, the PUCCH-SR resources could be reused for different TRP specific BFR procedures and there is no need to define a complicated association between a PUCCH-SR resource and a dedicated TRP. Therefore, if the UE is configured with two dedicated PUCCH-SR resources, for the PUCCH-SR resource selection rule, we support Alt 2.5.2 A.
Proposal 6: For the PUCCH-SR resource selection rule, we support to leave it up to the UE implementation i.e., Alt 2.5.2 A.
3.3. QCL update after gNB response
In the previous meeting, following agreement was achieved on beam failure recovery for multi-TRP.

	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 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


For beam fail recovery in single-TRP scenario in Rel-16, after UE receives response from gNB within 28 symbols, UE can apply the new beam carried in BFRQ, where 28 symbols are from a last symbol of a PDCCH reception with a DCI scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value.
In the last meeting, the QCL assumption of CORESET associated with the failed BFD-RS set was discussed. Regarding M-DCI case, when the parameter coresetPoolIndex is configured, coresetPoolIndex can be used to associate the BFD-RS set with a failed TRP. Meanwhile, the coresetPoolIndex is associated with a CORESET. Therefore, if the UE detects beam failure event of a TRP, the CORESET can be associated with failed BFD-RS set through the parameter coresetPoolIndex. In other words, the CORESET is associated with a failed BFD-RS set with a same coresetPoolIndex.
Similarly, updating QCL assumption for the other DL channels and UL channels can be supported when the DL channels and UL channels are associated with a failed BFD-RS set with a same coresetPoolIndex.
Proposal 7: For M-DCI case, the CORESET can be associated with failed BFD-RS set through a same coresetPoolIndex.
4. Conclusion
In this contribution, we discuss the issues need to be clarified in Rel-17 NR MIMO. The proposals are summarized below:
Proposal 1: For facilitating inter-beam interference measurement, L1-SINR reporting should be supported.

Proposal 2: For resource for interference measurement, support explicit IMR configuration.
Proposal 3: For the multiple beam pairs/groups, the CSI based beam pair selection criterion could be supported.
Proposal 4: If both TRPs fail in SCell, support the simultaneous configuration of cell-specific BFR and TRP-specific BFR in the same CC.
Proposal 5: If both TRPs fail in SpCell, support the simultaneous configuration of cell-specific BFR and TRP-specific BFR in the same CC.
Proposal 6: For the PUCCH-SR resource selection rule, we support to leave it up to the UE implementation i.e., Alt 2.5.2 A.
Proposal 7: For M-DCI case, the CORESET can be associated with failed BFD-RS set through a same coresetPoolIndex.
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