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Introduction
In RAN#86 meeting, a new WID [1] of ‘Further enhancements on MIMO for NR’ was approved. In this contribution, we discuss the item 2-c for beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception, including the enhancements on beam management for MTRP, beam failure recovery for MTRP, and simultaneous reception of multiple channels/RSs with different QCL-TypeD.

Beam management enhancement for MTRP 
In RAN1#106-e meeting, following agreements were made for the beam measurement/reporting Option 2.
	[bookmark: _Hlk83652852]Agreement
For aperiodic report of beam reporting option 2, 
· When associated with aperiodic resource setting, extend the existing RRC parameter CSI-AssociatedReportConfigInfo to be configured with two CMR resource sets where each may be configured with their corresponding QCL information.
· FFS: Detailed association scheme 
· When associated with periodic/semi-persist resource setting, the resource setting comprises two CMR resource sets. 
Agreement
For extension of the existing RRC parameter CSI-AssociatedReportConfigInfo for the purpose of M-TRP beam reporting option 2, 
· Introduce a second ‘resourcesForChannel’ in CSI-AssociatedReportConfigInfo




[bookmark: _Hlk83652348][bookmark: _Hlk83721114]For aperiodic report of group-based beam reporting option 2, if two aperiodic CSI-RS resource sets are triggered by one DCI, default QCL assumption should be defined for the aperiodic CSI-RS resources from the two CSI-RS resource sets if the scheduling offset between the DCI and one aperiodic CSI-RS resource is smaller than UE reported threshold. And we should first discuss whether to allow the CSI-RS resources from two CSI-RS resource sets overlap in time or not, which may lead to different QCL assumption rules. In addition, similar as Rel-16, the default QCL assumption rules should be defined for single-DCI based MTRP and multi-DCI based MTRP separately.
Proposal 1
· For aperiodic report of group-based beam reporting option 2, if one DCI triggers two aperiodic CSI-RS resource sets and the scheduling offset between the DCI and one aperiodic CSI-RS resource is smaller than UE reported threshold, the default QCL assumption for CSI-RS resources from the two CSI-RS resource sets should be defined.

In RAN1#106-e meeting, there were discussions on UE panel/antenna related feedback/configuration.
	[bookmark: _Hlk86675345]Offline proposal 
· Discuss whether to support UE panel/antenna related feedback (e.g., within group based reporting option 2) for M-TRP beam reporting option 2, and if so, down select from the following three options, by RAN1#106b-e 
· Alt-2.1: whether beams are associated to different Rx filters/panels 
· Alt-2.2: whether beams are received for spatial multiplexing or diversity 
· Alt-2.3: maximum number of supported layer per DL RS in a group
· Alt-2.4: Not support
Offline proposal 
· Discuss whether to support gNB indication/configuration of Rx panel/antenna related hypothesis for beam reporting option 2, and if so, down select from the following three options, by RAN1#106b-e 
· Alt-2.1: whether beams are associated to different Rx filters/panels 
· Alt-2.2: whether beams are received for spatial multiplexing or diversity 
· Alt-2.3: maximum number of supported layers per DL RS in a group
· Alt-2.4: Not support



In RAN1#106bis-e meeting, there was an offline proposal after 3 rounds of email discussions.
	Updated FL Proposal 1.1: for group-based beam reporting gNB configures UE: 
Alt-1: to report beams are associated with same and/or different RX spatial filters  



In our understanding, gNB knows the traffic type and overall scheduling information, so that gNB knows what type of two beams are needed from UE. In that case, gNB can configure the Rx panel/antenna related hypothesis for beam measurement, e.g., whether the two beams in each beam group are associated to different Rx filters/panels (Alt-2.1) or whether the two beams in each beam group are for spatial multiplexing or diversity (Alt-2.2), and UE measures and reports the beam groups according to gNB’s indication. Since there was an offline proposal in last RAN1 meeting, which has done down-selection between Alt-2.1 and Alt2-2, we’d like to respect the discussion progress in last RAN1 meeting and we support following proposal with small revisions based on the offline proposal.
Proposal 2
· For group-based beam reporting option 2 for L1-RSRP, gNB configures UE to report whether the reported two beams in a beam groups are associated with the same or different RX spatial filters.

So far, group-based beam reporting option 2 is only supported for L1-RSRP. Considering that group-based beam reporting has been supported for L1-SINR in Rel-16, it is also preferred to support group-based beam reporting option 2 for L1-SINR in Rel-17, which reflects inter-beam interference better. Explicit IMR configuration can be configured for each CMR, like CSI measurement configuration for NCJT.
Proposal 3
· Support group-based beam reporting Option2 for L1-SINR with explicit IMR configuration per CMR resource in Rel-17.

Beam failure recovery enhancement for MTRP
· BFD-RS configuration
In RAN1#104b-e meeting, BFR configuration on a CC was discussed and following agreement was made.
	Agreement (RAN1#104b-e)
· 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. 


For different CCs for a UE, either cell-specific BFR or TRP-specific BFR can be configured so that cell-specific BFR can be performed on a CC and TRP-specific BFR can be performed on another CC at the same time. For the same CC, we think either cell-specific or TRP-specific BFR can be configured. Even though cell-specific BFR can be fallback scheme of TRP-specific BFR in some cases, it does not mean cell-specific and TRP-specific BFR can be configured in the same CC. For example, if TRP-specific BFR is configured on a SpCell, when two TRPs fail, RACH based BFR, which is cell-specific BFR, can be performed as fallback scheme. However, in this case, only TRP-specific BFR is configured, i.e., two BFD-RS sets are configured. There is no need to configure an extra BFD-RS set for cell-specific BFR.
Proposal 4
· Either cell-specific (one BFD-RS set) or TRP-specific BFR (two BFD-RS sets) can be configured for a CC. Up to 2 BFD-RS sets can be configured per CC. 
· Note: if TRP-specific BFR is configured on a SpCell, when two TRPs fail, RACH based BFR, which is cell-specific BFR, can be performed as fallback scheme. However, in this case, only TRP-specific BFR is configured, i.e., two BFD-RS sets are configured.

In RAN1#106-e meeting, implicit configuration of BFD-RS sets for per-TRP BFR is supported for multi-DCI based MTRP but not supported for single-DCI based MTRP. For explicit configuration of BFD-RS sets for per-TRP BFR, following agreement was 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.



Above agreement applies to both multi-DCI based MTRP and single-DCI based MTRP. However, whether RRC and/or MAC CE is used for explicit configuration is still under discussion. First, we think RRC based configuration can be supported, which is aligned with Rel-15/16 mechanism. In addition, considering that the TCI state of CORESET can be updated by MAC CE, which is not consistent with the BFD-RS update time scale, MAC CE based configuration of explicit BFD-RS can be also supported.
For the configured BFD-RSs, UE assesses the radio link quality on the BFD-RSs that are QCLed with the DM-RS of PDCCH receptions monitored by the UE. In case of CORESETs with 2 activated TCI states for single-DCI based MTRP with per-TRP BFR, a BFD-RS in first BFD-RS set can be QCLed with the first TCI state of the CORESET with 2 TCI states, and a BFD-RS in second BFD-RS set can be QCLed with the second TCI state of the CORESET with 2 TCI states. In case of CORESETs with 2 activated TCI states for per-cell BFR, a BFD-RS can be QCLed with one of the 2 TCI states of the CORESET (e.g. 1st TCI state).
Proposal 5
· For explicit configuration of two BFD-RS resource sets for per-TRP BFR, support both RRC and MAC CE based configuration for single-DCI MTRP and multi-DCI MTRP.
· In case of CORESETs with 2 activated TCI states for single-DCI based MTRP with per-TRP BFR, a BFD-RS in first BFD-RS set can be QCLed with the first TCI state of the CORESET with 2 TCI states, and a BFD-RS in second BFD-RS set can be QCLed with the second TCI state of the CORESET with 2 TCI states.
· In case of CORESETs with 2 activated TCI states for per-cell BFR, a BFD-RS can be QCLed with one of the 2 TCI states of the CORESET (e.g. 1st TCI state).

· PUCCH-SR configuration and triggering procedure
In last RAN1 meeting, following agreement was made on PUCCH-SR resource selection rule. 
	Agreement
Select one of the following alternatives with possible modification in RAN1#106-e
· Alt 2.5.2 A:
· [bookmark: _Hlk78795013]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: 
· [bookmark: _Hlk73050134]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.



This issue is also related to the relationship between PUCCH-SR resource and SR configuration, which has following two interpretations.
Option 1: One PUCCH-SR resource corresponds to one SR configuration for BFR.
Option 2: Two PUCCH-SR resources are under one SR configuration for BFR.
In Option 1, two SR configurations are needed for per-TRP BFR, which is not good. First, the number of SR configurations is limited and up to 8 per cell group. Second, the purpose of SR for BFR is to ask for UL grant, hence, there is no need to configure two SR configurations for the same purpose. Third, in this option, when a SR is triggered for a TRP, the corresponding PUCCH-SR resource is transmitted. There is no need to further discuss the PUCCH-SR resource selection rule in RAN1. But RAN2 needs to further consider the relationship and procedures of the two SR configurations, which is not preferred considering limited TU in RAN2. So that it is better for RAN1 to finish the per-TRP BFR design. In Rel-16, RAN1 agreed to configure dedicated SR configuration for BFR on SCell so that when a SR is triggered, NW knows whether it is triggered by BFR and performs fast recovery in case of BFR. Even though in the late phase of Rel-16, RAN2 had concerns on the limited number of SR configurations in case of one dedicated SR for BFR and RAN2 allowed shared SR configuration for BFR and other logic channel, it was not a good design and violated RAN1’s intension. But still, NW has the flexibility to choose to configure dedicated SR for BFR to enable fast recovery. In that case, one SR configuration for per-TRP BFR can save dedicated SR configuration. So that we support Option 2. For this one SR configuration for BFR, up to two PUCCH-SR resources can be configured for per-TRP BFR. 
Proposal 6
· Support up to one SR configuration for BFR, and up to two PUCCH-SR resources can be configured under the SR configuration for BFR.

Even though up to two PUCCH-SR resources can be configured under the same SR configuration for BFR, considering potential different TRPs on different CCs, two PUCCH-SR resources may be not always needed. Following two options can be studied for PUCCH-SR configurations.
Option 1: two dedicated PUCCH-SR resources can be configured, only when SpCell is configured with per-TRP BFR. In that case, when SpCell is configured with Rel-16 per-cell BFR, there is no need to configure two dedicated PUCCH-SR resources and one PUCCH-SR resource for BFR is sufficient. Even if a SCell is configured with Rel-17 per-TRP BFR, one PUCCH-SR resource on SpCell is sufficient for BFR considering that the TRP information on SCell and TRP information on SpCell may be different. Even if the TRP information on SCell and SpCell is the same, BFD on one TRP on SCell does not mean the same TRP on SpCell cannot be used considering different interference condition. Hence, Option 1 is reasonable.
Option 2: two dedicated PUCCH-SR resources can be configured, if at least one serving cell regardless of SpCell or SCell is configured with per-TRP BFR. In that case, even if SpCell is configured with Rel-16 per-cell BFR, two dedicated PUCCH-SR resources can be configured for BFR if at least a SCell is configured with Rel-17 per-TRP BFR. However, considering that the interference condition on SCell is different from that on SpCell, and the TRP information on SCell and SpCell may be different, the benefit to configure two dedicated PUCCH-SR resources in this case is not clear.
Proposal 7
· Two dedicated PUCCH-SR resources can be configured, only when SpCell is configured with per-TRP BFR (i.e., two BFD-RS resource sets are configured on SpCell).
[image: ]
Fig. 3-1 different cases for BFD-RS set configuration for BFR

On PUCCH-SR resource selection rule, we have identified that different cases of BFD-RS set configurations in CA scenario should be considered, as shown in Fig. 3-1.
In RAN1#106b-e meeting, it has agreed to support association configuration between a BFD-RS set on SpCell and a PUCCH-SR resource on SpCell, so that per-TRP BFR can be performed on SpCell.
	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.



However, for an SCell, on association configuration between a BFD-RS set on SCell and a PUCCH-SR resource on SpCell, there are following two options.
Option1: Do not support such association configuration for SCell. 
Option2: Support such association configuration for SCell.
In Option1, TRP/cell-specific beam failure on SCell does not impact PUCCH-SR resource selection result, which is left to UE implementation. Only the TRP-specific beam failure on SpCell impacts PUCCH-SR resource selection result, e.g., if one TRP fails on SpCell, one PUCCH-SR associated with non-failed TRP (Alt. 2.5.2C) or failed TRP (Alt. 2.5.2B) is selected. Both Alt. 2.5.2B and Alt 2.5.2C can work. But considering the consistent association configuration design between any PUCCH resources and TRPs, we slightly prefer Alt. 2.5.2C.
In Option2, the selection of PUCCH-SR resource should consider the BFD-RS configuration and TRP failure situation on multiple CCs.
· In case of Alt. 2.5.2B, if a BFD-RS set on a CC fails, it means that the associated PUCCH-SR becomes candidate in the PUCCH-SR candidate pool, which can be selected for transmission. If the candidate pool is empty or has two PUCCH-SR resources, it is up to UE implementation to select one PUCCH-SR resource.
· In case of Alt. 2.5.2C, if a BFD-RS set on a CC fails, it means that the associated PUCCH-SR is excluded from the PUCCH-SR candidate pool. Only the PUCCH-SR(s) not associated with any failed BFD-RS set become candidate in the PUCCH-SR candidate pool. If the candidate pool is empty or has two PUCCH-SR resources, it is up to UE implementation to select one PUCCH-SR resource.
For a SCell, Option 1 is slightly preferred considering different interference conditions and different BFD results on SCell and SpCell even if the TRP information is the same. In addition, the association between TRP on SCell and a PUCCH-SR resource on SpCell is meaningless if the TRP on SCell is different from the TRP on SpCell (e.g., SCell#2-TRP#3 in Fig. 3-1) or if an SCell is configured with one BFD-RS set only (e.g., SCell#3/4/5 in Fig. 3-1.). Above design should apply to both single-DCI based MTRP and multi-DCI based MTRP cases.
Proposal 8
· On association between a BFD-RS set on SCell and a PUCCH-SR resource on SpCell, we slightly prefer Option1.
· Option 1: Do not support such association configuration for SCell.
· Option 2: Support such association configuration for SCell.
· With Option1, on the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured,
· If one TRP fails on SpCell, one PUCCH-SR associated with non-failed TRP is selected.
· If there is no TRP failure on SpCell, with any TRP/cell failure on SCell, one PUCCH-SR resource is selected based on UE implementation.
· Above applies to both single-DCI based MTRP and multi-DCI based MTRP cases.

Another issue is that the agreed association configuration between a BFD-RS set on SpCell and a PUCCH-SR resource in last RAN1 meeting applies for multi-DCI case only. But we think it should also apply to single-DCI based MTRP to support per-TRP BFR for this case.
Proposal 9
· The association configuration between a BFD-RS set on SpCell and a PUCCH-SR resource on SpCell also applies to single-DCI based MTRP.

· Enhanced BFR MAC CE
In RAN1#106-e meeting, following agreement was made on enhanced BFR MAC CE.
	Agreement
For multi-TRP BFR, a single MAC-CE is used at least for BFRQ for all TRPs in all CCs in a cell group, which includes
· Indices of failed BFD-RS set (as an indication of failed TRP link)
· Indices of CC containing the failed TRP link
· An indicator whether a new candidate beam is identified in the NBI-RS set associated with the failed BFD-RS set, and an resource indicator representing the new candidate beam (if identified) based on the number of NBI-RS resources in the corresponding NBI-RS set. 
· FFS: Content of MAC-CE related to SpCell when transmitted on msg3, msgA
· Note: MAC-CE signaling design details are up to RAN2
· The term “failed TRP link” is used here for discussion purposes only


For the above agreement, we should clarify that the enhanced BFR MAC CE can include beam failure information of CCs configured with per-TRP BFR, as well as CCs configured with per-cell BFR. There is no need to use separate MAC CEs to convey beam failure information for CCs with different BFR configurations.
[bookmark: _Hlk60762750]Proposal 10
· An enhanced BFR MAC CE can include beam failure information of CCs configured with per-TRP BFR, as well as CCs configured with per-cell BFR.

· UE behavior after receiving BFR response
In RAN1#106-e and RAN1#106b-e meetings, following agreements were made on UE behavior after receiving BFR response.
	Agreement (RAN1#106-e)
· 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 (RAN1#106b-e)
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 (RAN1#106b-e)
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.


It has agreed QCL update to new beam for CORESETs with 1 activated TCI state for multi-DCI case after receiving BFR response. For single-DCI based MTRP with per-TRP BFR, to update the new beam of CORESET for the failed TRP, there should be an association between CORESET and TRP (e.g., BFR-RS set). However, in case of CORESETs with 2 activated TCI states for single-DCI based MTRP for per-TRP BFR, to update the new beam(s) for the failed TRP(s), association between CORESETs and BFD-RS set is not sufficient, and there should be an association between one TCI state of the CORESET and the TRP. Hence, to support above cases for single-DCI based MTRP with per-TRP BFR, it is better to support association between TCI state and BFD-RS set. In that case, after receiving BFR response, for a CORESET with 2 activated TCI states, the TCI state(s) associated with the failed BFD-RS set(s) is updated to corresponding new beam. If per-cell BFR is configured for single-TRP operation or single-DCI based MTRP operation, the CORESETs with 2 activated TCI states can be updated to be with 1 TCI state only after receiving BFR response. And then gNB can re-configure the 2 activated TCI states for those CORESETs based on UE beam measurement/reporting.
Proposal 11
· For the association between CORESETs and BFD-RS set for single-DCI based MTRP, either Alt1 or Alt2 can be supported. Alt2 is slightly preferred.
· Alt1: Support association configuration between CORESET and BFD-RS set.
· Alt2: Support association configuration between TCI state and BFD-RS set.
· After receiving BFR response, in case of a CORESET with 2 activated TCI states, the update of the QCL to new beam for the CORESET is,
· For per-cell BFR, the CORESET with 2 activated TCI states is updated to be with 1 TCI state.
· For per-TRP BFR for single-DCI based MTRP, the TCI state(s) associated with the failed BFD-RS set(s) is updated.

In addition to QCL update for DL, update on UL spatial filter/power control assumption for PUCCH should be also supported for SpCell and PUCCH-SCell. To enable per-TRP update, the association between PUCCH resources and TRP index (e.g., CORESETPoolindex, BFD-RS set ID, or NBI-RS set ID) on SpCell/PUCCH-SCell should be supported. In that case, if a TRP on a CC fails, the associated PUCCH resources on the same CC should be updated to the new beam found for the failed TRP.
Proposal 12
· Support to configure the association between PUCCH resources and TRP index (e.g., CORESETPoolindex, BFD-RS set ID, or NBI-RS set ID) on SpCell/PUCCH-SCell.
· After receiving BFR response, support the update of UL spatial filter/power control assumption for PUCCHs associated with the failed BFD-RS set.

BFR for MTRP inter-cell
For multi-DCI based MTRP, if inter-cell operation is configured, whether SSB from non-serving cell can be configured as BFD-RS should be discussed.
For per-cell BFR, either alternative below can work.
· Alt. 1: SSB associated with additional PCI can be configured as BFD-RS explicitly/implicitly.
· Alt. 2: SSB associated with additional PCI cannot be configured as BFD-RS.
To support per-TRP BFR, SSB associated with additional PCI should be allowed to be configured as BFD-RS in the BFD-RS set associated with corresponding CORESETPoolIndex. To make the configuration consistent between per-cell BFR and per-TRP BFR, Alt. 1 is preferred for per-cell BFR.

Proposal 13
· For multi-DCI based MTRP inter-cell operation,
· For per-cell BFR, SSB associated with additional PCI can be configured as BFD-RS explicitly/implicitly.
· For per-TRP BFR, SSB associated with additional PCI can be configured as BFD-RS in the BFD-RS set associated with corresponding CORESETPoolIndex.

Simultaneous reception of multiple channels/RSs with different QCL-TypeD
In Rel-16, in case of multiple DL channels/RSs collision with different QCL-TypeD, the same QCL-TypeD of different DL channels/RSs should be assumed at UE for some cases, or some priority rule is performed at UE for some cases. In Rel-17, if a UE has the capability of simultaneous reception of two different QCL-TypeD channels/RSs at the same time, the restriction in Rel-16 can be relaxed. A new higher layer signaling can be configured to support such simultaneous reception of multiple channels/RSs with different QCL-TypeD at UE. The detailed methods should be discussed separately for single-DCI based MTRP case and multi-DCI based MTRP case, as well as for different collision cases with different channels/RSs, including PDCCH+PDCCH, CSI-RS+CSI-RS, PDCCH+PDSCH, etc.
For multi-DCI based MTRP, generally, for multiple channels/RSs associated with the same CORESETPoolIndex, the same QCL-TypeD can be assumed at UE for simultaneous reception, while for multiple channels/RSs associated with different CORESETPoolIndex, different QCL-TypeD can be allowed for simultaneous reception at UE. For single-DCI based MTRP, if two TCI states are applied to a PDSCH, only the collision between PDSCH and the other DL channel/RS needs to be considered. Generally, if the QCL-TypeD of the other DL channel/RS is the same as one of the two TCI states of the PDSCH, UE can receive the PDSCH and the other DL channel/RS simultaneously. Otherwise, prioritization rule is needed, and UE can prioritize PDSCH or the other channel/RS depending on different collision cases.
Proposal 14
· Support a higher layer signaling to indicate whether to enable simultaneous reception of multiple channels/RSs with different QCL-TypeD at UE.
· Discuss the UE behavior of simultaneous reception of multiple channels/RSs with different QCL-TypeD separately for single-DCI based MTRP and multi-DCI based MTRP cases, as well as different collision cases for different channels/RSs (e.g., PDCCH+PDCCH, CSI-RS+CSI-RS, PDCCH+PDSCH, etc).

Conclusion
In this contribution, we discussed the enhancements on beam management for MTRP, beam failure recovery for MTRP, and simultaneous reception of multiple channels/RSs with different QCL-TypeD. Based on the discussion, we made the following proposals.
Proposal 1
· For aperiodic report of group-based beam reporting option 2, if one DCI triggers two aperiodic CSI-RS resource sets and the scheduling offset between the DCI and one aperiodic CSI-RS resource is smaller than UE reported threshold, the default QCL assumption for CSI-RS resources from the two CSI-RS resource sets should be defined.
Proposal 2
· For group-based beam reporting option 2 for L1-RSRP, gNB configures UE to report whether the reported two beams in a beam groups are associated with the same or different RX spatial filters.
Proposal 3
· Support group-based beam reporting Option2 for L1-SINR with explicit IMR configuration per CMR resource in Rel-17.
Proposal 4
· Either cell-specific (one BFD-RS set) or TRP-specific BFR (two BFD-RS sets) can be configured for a CC. Up to 2 BFD-RS sets can be configured per CC.
· Note: if TRP-specific BFR is configured on a SpCell, when two TRPs fail, RACH based BFR, which is cell-specific BFR, can be performed as fallback scheme. However, in this case, only TRP-specific BFR is configured, i.e., two BFD-RS sets are configured.
Proposal 5
· For explicit configuration of two BFD-RS resource sets for per-TRP BFR, support both RRC and MAC CE based configuration for single-DCI MTRP and multi-DCI MTRP.
· In case of CORESETs with 2 activated TCI states for single-DCI based MTRP with per-TRP BFR, a BFD-RS in first BFD-RS set can be QCLed with the first TCI state of the CORESET with 2 TCI states, and a BFD-RS in second BFD-RS set can be QCLed with the second TCI state of the CORESET with 2 TCI states.
· In case of CORESETs with 2 activated TCI states for per-cell BFR, a BFD-RS can be QCLed with one of the 2 TCI states of the CORESET (e.g. 1st TCI state).
Proposal 6
· Support up to one SR configuration for BFR, and up to two PUCCH-SR resources can be configured under the SR configuration for BFR.
Proposal 7
· Two dedicated PUCCH-SR resources can be configured, only when SpCell is configured with per-TRP BFR (i.e., two BFD-RS resource sets are configured on SpCell).
Proposal 8
· On association between a BFD-RS set on SCell and a PUCCH-SR resource on SpCell, we slightly prefer Option1.
· Option 1: Do not support such association configuration for SCell.
· Option 2: Support such association configuration for SCell.
· With Option1, on the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured,
· If one TRP fails on SpCell, one PUCCH-SR associated with non-failed TRP is selected.
· If there is no TRP failure on SpCell, with any TRP/cell failure on SCell, one PUCCH-SR resource is selected based on UE implementation.
· Above applies to both single-DCI based MTRP and multi-DCI based MTRP cases.
Proposal 9
· The association configuration between a BFD-RS set on SpCell and a PUCCH-SR resource on SpCell also applies to single-DCI based MTRP.
Proposal 10
· An enhanced BFR MAC CE can include beam failure information of CCs configured with per-TRP BFR, as well as CCs configured with per-cell BFR.
Proposal 11
· For the association between CORESETs and BFD-RS set for single-DCI based MTRP, either Alt1 or Alt2 can be supported. Alt2 is slightly preferred.
· Alt1: Support association configuration between CORESET and BFD-RS set.
· Alt2: Support association configuration between TCI state and BFD-RS set.
· After receiving BFR response, in case of a CORESET with 2 activated TCI states, the update of the QCL to new beam for the CORESET is,
· For per-cell BFR, the CORESET with 2 activated TCI states is updated to be with 1 TCI state.
· For per-TRP BFR for single-DCI based MTRP, the TCI state(s) associated with the failed BFD-RS set(s) is updated.
Proposal 12
· Support to configure the association between PUCCH resources and TRP index (e.g., CORESETPoolindex, BFD-RS set ID, or NBI-RS set ID) on SpCell/PUCCH-SCell.
· After receiving BFR response, support the update of UL spatial filter/power control assumption for PUCCHs associated with the failed BFD-RS set.
Proposal 13
· For multi-DCI based MTRP inter-cell operation, 
· For per-cell BFR, SSB associated with additional PCI can be configured as BFD-RS explicitly/implicitly.
· For per-TRP BFR, SSB associated with additional PCI can be configured as BFD-RS in the BFD-RS set associated with corresponding CORESETPoolIndex.
Proposal 14
· Support a higher layer signaling to indicate whether to enable simultaneous reception of multiple channels/RSs with different QCL-TypeD at UE.
· Discuss the UE behavior of simultaneous reception of multiple channels/RSs with different QCL-TypeD separately for single-DCI based MTRP and multi-DCI based MTRP cases, as well as different collision cases for different channels/RSs (e.g., PDCCH+PDCCH, CSI-RS+CSI-RS, PDCCH+PDSCH, etc).
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