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1. Introduction
[bookmark: _Hlk492027000]In RAN1 #106-e meeting [1], RAN1 made following agreements on the enhancement on BM for M-TRP. 
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. 

Conclusion
There is no consensus to support M>2 beams per group for beam reporting option 2 in Rel.17. 

Agreement
Support differential L1 RSRP reporting as a UCI reduction scheme for beam measurement/reporting option 2. 

Agreement
Differential reporting across all beam groups in a CSI-report
· Including 1-bit indicator of the CMR set associated with the largest RSRP value in all groups
· NOTE: best beam is assumed in the 1st group 
· 1-bit indicating CMR set with higher RSRP value (e.g. 0 indicating 1st SSBRI/CRI from 1st CMR set, 1 indicating 1st SSBRI/CRI from 2nd CMR set); UCI payload partitioning = 7/4 bits for 1st/2nd SSBRI/CRI in first beam group; 4 bits for all beams in other groups; 

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

Agreement
The maximum number of BFD-RS resources per set is a UE capability, including a possible candidate value of 1 in Rel.17. 

Agreement
Support the following BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET:
· Implicit configuration: 
· M-DCI: 
· BFD-RS set k (k = 0, 1) is derived based on X TCI of CORESETs with CORESETPoolIndex = k
· FFS: value of X (determined in spec or UE capability), and TCI selection rule when the number of CORESETs with CORESETPoolIndex = k exceeds X (e.g. reuse RLM RS selection rule)
· FFS: CORESETs with more than 1 activated TCI states

Conclusion
BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET via implicit configuration for S-DCI mTRP is not supported in Rel-17.

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

Agreement
For option 2 with differential reporting 
· For each reported beam group other than the 1st beam group, the same SSBRI/CRI ordering as the 1st beam group is assumed. 

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

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 this contribution, we provide further details considering mainly the agreed high priority topics. In particular, section 2 includes beam reporting enhancements and section 3 discuss beam failure recovery related aspects. 
2. Enhancement on Beam Measurement and Reporting
[bookmark: _Hlk528168953][bookmark: _Hlk23778132]2.1 Issue 1: Reporting criteria and fallback mechanism 
For multi-beam operation in multi-TRP deployment scenarios, it is likely that measured received signal quality of CSI resources associated with different DL TX-RX beam pair links per TRP can significantly vary among different TRPs. Therefore, it is beneficial to configure the beam reporting criterion such that it imposes UE to report only measured CSI resources within a certain power window (e.g. between maximum and minimum measured values) or above a power threshold. More specifically, with power window/difference criterion the UE determines a grouping/pairing of simultaneously received CMR such that different groups/pairs can be ranked in descending order with a power difference between absolute of maximum and minimum value of L1-RSRP/L1-SINR within a group/pair. As a result, Furthermore, from latency reduction perspective with beam domain operation, it may also be beneficial to consider additional criterion that can take into account latencies associated with multi-panel reception.  
Observation 2-1: It is beneficial to configure beam reporting criteria that imposes UE to rank and report only measured CSI resources being within a certain power window or above a power threshold.
Observation 2-2: From latency reduction perspective, it is beneficial to consider additional criterion that can consider latency associated with multi-panel reception. 
Proposal 2-1: Support beam reporting criteria that imposes UE to rank and report only measured CSI resources being within a certain power window or above a power threshold.
2.2 Issue 2: UE panel/antenna related feedback
In RAN1 #106-e meeting, we have discussed on the following proposals.
	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



Two FL proposals are supporting the same scenario, but they are having different approaches. The first proposal is based on UE reporting panel/antenna related feedback, whereas the second proposal is based on gNB indication/configuration. When considering general reporting framework, all UE’s reporting should be configured by the network. Overall, we don’t think that reporting panel/antenna related feedback in the alternatives of the first proposal is needed. As mentioned, the knowledge can be acquired by the gNB based on the second proposal where gNB can configure the UE to report beam pairs according to its preferred scheduling option, and this can avoid additional UCI overhead. In that sense, we can first agree on the second proposal, and some detail UE operation can be further discussed. 
Among the alternatives in the second FL proposal, we think the main motivation of the Alt 2-1 and Alt 2-2 are very similar. Because this report is for beam management, Alt 2-1 is more straightforward and clearer than Alt 2-2. The additional information for Rx spatial filters of the beam pair help gNB for selecting best scheduling option. For Alt 2-3, rank cannot be determined only with beam measurement, and this should be determined by CSI acquisition procedure. In addition to maintain existing terminology, we only support for using “RX spatial filter” without introducing “panel”.      
Proposal 2-2: Support gNB configuration of beam reporting hypothesis whether two beams of a pair are associated to same/different Rx spatial filters.
· FFS: simultaneous configuration of both same/different RX spatial filters

2.3	Issue 3: L1-SINR and interference measurement
In RAN1 #104bis-e meeting, we have discussed on supporting of L1-SINR and interference measurement, and following FL proposal has been discussed. 
	Proposal 2.4: For beam reporting option 2, evaluate the performance, specification, and implementation aspects of L1-SINR based beam measurement/feedback, including at least the following aspects 
· Physical resource for interference measurement, e.g. 
· CMR of the other reported beam within the beam pair,  and/or
· CMR of the reported beam, and/or 
· Dedicated IMR resource
· UE behavior of interference measurement
Note: L1-RSRP report has been agreed for option 2



When UE measures interference from a resource, the QCL assumption should be the same as CMR reception. If we assume UE has two panels and one panel is receiving a resource as CMR but the other panel is receiving the resource as IMR, there is ambiguity where what QCL assumption is made for receiving the resource as IMR. Because UE has no prior information of beam-pair to report, UE’s implicit measuring of interference from CMR of the other TRP is unclear. This is only possible only when UE is indicated with a candidate beam pairs to measure.
There are two possible options to indicate the candidate beam pairs to measure for interference measurement. First option is using fixed configuration by RRC with configuring dedicated IMR for a CMR. Another option is to dynamically signal candidate beam pairs by MAC-CE. If UE is indicated with candidate beam-pairs to be measured by MAC-CE, two CMRs in the candidate beam pair can be mutual IMR. The candidate beam pairs can be derived based on UE’s beam reporting and CSI report. So, it is possible that NW can dynamically update the candidate beam pairs to be measured by MAC-CE. If UE receives the candidate beam pair from the network by MAC-CE and requested to report L1-SINR based beam measurement, UE can only consider the limited set of beam pair for L1-SINR measurement by using CMRs as mutual interference. 
Proposal 2-3: Support the enhanced group-beam reporting for L1-SINR report with the indication of the candidate beam pairs by
· Option 1: dedicated IMR is configured by RRC.
· Option 2: candidate beam pair (or IMR information) is dynamically signalled by MAC-CE
3. Beam Failure Recovery Enhancements for Multi-TRP
Here we discuss the remaining issues related to the beam failure recovery in multi-TRP operation. 
3.1 Clarification on Simultaneous configuration of cell-specific and TRP-specific BFR on the same cell
In RAN1#104bis-e, RAN1 has made following agreement on configuration of cell-specific 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. 



In RAN1#106-e there was further discussion on configuration of TRP and Cell specific BFR on the same CC and the number of supported BFD-RS sets. When the mTRP BFR is configured, the UE should have at most 2 BFD-RS sets configured and the cell specific failure does not need to be monitored on a separate BFD-RS set. The triggering of cell specific BFR i.e. the fall back to Rel-15/16 BFR can be determined based on failure status of TRPs and the availability of the candidate beams for failed TRPs (BFD-RS sets associated with the TRPs/CORESETPoolIndex values). If the UE cannot find any suitable candidate for either of the TRPs, it should fallback to Rel-15/16 BFR i.e. trigger CFRA (if configured) or CBRA to provide the BFR MAC CE.
Observation 3-1: For mTRP BFR, the UE can be configured with up to 2 BFD-RS sets per CC and the cell specific beam failure should not be monitored based on the separate set of BFD-RS. 
Proposal 3-1: For mTRP BFR, at most 2 BFD-RS sets are configured per CC.
Proposal 3-2: Cell-specific BFR (i.e. fallback to Rel-15/16 BFR, CFRA/CBRA) is supported, triggering of cell specific BFR is determined based on the TRP-specific failure(s) and the candidate beam availability on SpCell.
Proposal 3-3: If both TRPs fail and candidates are available, the UE uses the TRP specific failure recovery. In case both TRPs fail but no new candidate beam can be indicated for the TRPs, the UE switches to cell-specific BFR (i.e. fallback to rel15/16 BFR)
3.2.	NBI-RS set association to BFD-RS set
In RAN1 # 104e meeting, RAN1 made following agreements on the M-TRP new beam identification. 
	Agreement
For M-TRP BFR 
Support 1-to-1 association between each BFD-RS set and an NBI-RS set
· FFS: Association details



In our view the association details, the signaling part, could be left for RAN2. RAN1 can state that there is 1-1 mapping between each BFD-RS set and NBI-RS set, and that each BFD-RS has to be configured with a respective candidate beam RS list. It is up to network implementation to determine the RS for each set.
Proposal 3-4: Each failure detection resource set is associated with a respective candidate beam reference signals list (candidateBeamRSList). The association between BFD-RS set and candidate beam RS list for respective sets are configured by network. Signaling details can be left to RAN2

3.3 Explicit/implicit BFD-RS set association to TRP
In RAN1 #106-e meeting, RAN1 made following agreements and conclusion on the BFD-RS configuration per TRP. 
	Agreement
Support the following BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET:
· Implicit configuration: 
· M-DCI: 
· BFD-RS set k (k = 0, 1) is derived based on X TCI of CORESETs with CORESETPoolIndex = k
· FFS: value of X (determined in spec or UE capability), and TCI selection rule when the number of CORESETs with CORESETPoolIndex = k exceeds X (e.g. reuse RLM RS selection rule)
· FFS: CORESETs with more than 1 activated TCI states

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.

Conclusion
BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET via implicit configuration for S-DCI mTRP is not supported in Rel-17.




In the implicit configuration, the RSs to be included in the failure detection resource sets would be determined by the active TCI states for respective CORESETs. For example, currently (Rel-15/16) the maximum value of BFD-RS in the set of q0 is two and a UE may be configured up to 3 CORESETs with active TCI states. This leaves the selection of BFD-RS for UE implementation and network is not aware what RS UE monitors for failure detection. For radio link monitoring a rule was specified and same tule could be used for BFD-RS selection. As a result of the selection there is no ambiguity on which RS were selected to specific set of q0.  
Proposal 3-5: For selecting the X TCI states when the number of CORESETs with active TCI states for a CORESETPoolIndex value k exceeds the X, re-use the RLM-RS selection rule.
In RAN1#105-e, we have made following agreement for SFN PDCCH, which means, SFN PDCCH is not supported for M-DCI base multi-TRP. Because implicit mapping of BFD-RS set for per-TRP BFR is only applicable to M-DCI based M-TRP, any CORESET cannot be indicated with two TCI states. 
Observation 3-2: For implicit BFD-RS configuration in Rel-17, PDCCH cannot be indicated with two TCI states. 
	Agreement
Enhanced MAC CE signaling is not applicable to any of the configured CORESETs in a BWP if the CORESETs are configured with different CORESETPoolindex values in the BWP.



3.4 Whether two NBI-RS sets can overlap
It has been agreed by RAN1 that for each BFD-set there is corresponding candidate beam RS set, which is configured by network. When a TRP fails, UE should indicate the failure of the TRP by referring to the failed BFD-RS set index. By referring to the index, network can determine the candidate beam RS list (NBI-RS list) that UE uses to select new candidate beam index (if any).
As the candidate beam RS list is associated with BFD-RS set and the list of RS is configured by network (as in SCell BFR) there should be no restrictions imposed for the network implementation how to configure the candidate beams RSs in the respective sets. 
Proposal 3-6: Configuration of candidate beam RS(s) (SSB/CSI-RS) to the NBI-RS set(s) is up to network implementation.
3.5 RACH-based fallback
In Rel-16, it is possible to map the SCell BFR to ‘zero’ SR configuration (as per 38.321) which means that it is not mandatory to use SR for SCell BFR. In a similar manner, the mTRP BFR should be designed so that it works regardless of the SR configuration. When the SR is not configured for the purpose of mTRP BFR, the BFR can be supported by using the CBRA procedure to send the MAC CE or use the available UL grant (if available). Even if PUCCH-SR is configured, the UE can use the available UL grant for transmitting the MAC CE. Details should be up to RAN2.
Observation 3-3: UE can use CBRA for transmitting MAC CE for mTRP BFR regardless of PUCCH-SR configuration. 

Observation 3-4: MAC CE for mTRP BFR can be transmitted on available UL grant without sending an SR. 

Proposal 3-7: No restriction to perform CBRA for mTRP BFR is considered.  

3.6 PUCCH-SR 
In RAN1#104bis-e, RAN1 has made following agreement on PUCCH-SR. 
	[bookmark: _Hlk78399123]Agreement 
A UE configured with TRP-specific BFR can be configured with 1 PUCCH-SR resource in a cell group
· NOTE: it has been agreed in RAN1#104-e that a UE can be configured with up to 2 PUCCH-SR resources in a cell group

Agreement
For the TRP specific BFR, for a UE configured with two PUCCH-SR resources in a cell group when beam failure is detected in a one or more CCs in one or more of BFD-RS sets configured in one or more of CCs,
· Down select one of the following PUCCH-SR resource selection rules when SR is triggered (or their combinations) for the study, without precluding other alternatives, in RAN1#105-e
· Alt-1: PUCCH-SR resource associated with other/non-failed BFD-RS set, association details FFS
· Alt-2: PUCCH-SR resource associated with failed BFD-RS set, association details FFS
· Alt-3: Leave it up to UE implementation
· Note: PUCCH-SR resource is PUCCH resource carrying SR
· FFS: Whether two PUCCH-SR resources are under the same or different SR resource configuration or SR configuration (eventual decision may or may not happen in RAN1)



In RAN1#105-e, RAN1 has made following agreement on PUCCH-SR. 
	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. 



In RAN1 #106-e, there was offline proposal with large support from companies. 
Offline proposal (offline proposal 1 in email discussion)
· 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 Scell(s) (FFS) and a PUCCH-SR resource on SpCell.

[bookmark: _Hlk79143165]In case of 2 PUCCH-SR resources, the respective resources and the use of the resource should be clarified by associating with the corresponding BFD-RS set. When a BFD-RS set (TRP) fails and PUCCH-SR ID is associated with the non-failed resource set, the UE can transmit the PUCCH-SR to indicate failure. Without such association, if PUCCH-SR resource is explicitly associated with coresetPoolIndex, both Alt 1 and Alt 2 can be supported by network configuration. If PUCCH-SR resources are configured without explicit association with one of TRPs, the selection of PUCCH-SR resource can be based on implicit association with BFD-RSs in each set.  
Proposal 3-8: 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 Scell(s) (FFS) and a PUCCH-SR resource on SpCell.

In SCell BFR (Rel-16), a UE can be configured with an SR resource to indicate failure of one or more SCells. By transmitting the SR to indicate SCell failure, the UE indicates the network that it requires UL resources for transmitting the (SCell) BFR MAC CE. MAC CE provides the information on the failed SCell(s), an indication of candidate beam availability and a candidate beam index if available (i.e. the RSRP of at least one candidate beam in the candidate-beam-rs-list is above threshold). It should be noted that although the network may configure or assign SR ID for indicating SCell BFR, the SR ID may be associated with one or more UL logical channels thus the SR may not specifically indicate only SCell failure. Network may choose to configure the SR in a dedicated manner for SCell BFR but this would be left for NW implementation. 
The SCell approach could also be valid configuration option for multi TRP BFR i.e. NW can map the PUCCH-SR for mTRP BFR to an SR ID that may have zero, one or more logical channels mapped to it i.e. the SR configuration is shared between the mapped logical channels and mTRP BFR. Network may as per implementation configure SR ID that is only used for mTRP BFR purposes or it could map to the SCell. 
Proposal 3-9: PUCCH-SR for mTRP can be mapped to a configured SR ID that may be shared with other functionality. Details are up to RAN2.

3.7 BFRQ MAC-CE content
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

The MAC CE content (above FFS) related to the SpCell when transmitted on CBRA may depend on the available UL grant size and the amount of information that the UE provides e.g. there may be other failed SCells that need to be reported (and that may have one or two failed TRPs). Typically, the grant msg.3 size may be relatively small compared to grant scheduled for UL data and it may not be able to accommodate all the information. For this purpose, e.g. for SCell BFR, RAN2 designed a truncated version of a BFR MAC CE that contains part of the information related to the failure recovery. Also, RAN2 specified for SpCell failure recovery that when the SpCell failure is indicated the BFR MAC CE can only be provided as part of the CBRA procedure. For mTRP the case may be somewhat different and the SpCell may not completely fail i.e. only one of the TRPs fail thus, the content of the MAC CE may depend on failure status of the TRPs and it could be depend on whether candidate beams are available. 

However, considering the above, in our view the MAC CE related content, especially related to msg.3/msgA is a RAN2 issue since the RAN2 designs the MAC, the content to be included in the MAC CE and the use of and the format of the MAC CE (truncated, normal, legacy etc..) is also defined and determined by the RAN2.

Thus RAN1 should indicate RAN2 to consider the content of MAC CE for SpCell when transmitted on msg.3/msgA.
Proposal 3-10: Content of MAC-CE related to SpCell when transmitted on msg3, msgA is RAN2 issue.

3.8 gNB Response after Beam Failure Recovery Request 
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

As per RAN1 agreement, the RS to be included to the BFD-RS set is derived based on the CORESETPoolIndex associated with respective CORESETs. Thus, the failed BFD-RS set and the provided candidate beam RS maps to CORESETs through the CORESETPoolindex. 
Proposal 3-11: CORESET association with the failed BFD-RS set is done through the mapping between CORESETPool index and the BFD-RS set.
On FFS item “the SCS configuration of 28 symbols”, we have the following proposal. 
Proposal 3-12: The SCS configuration for the 28 symbols is the smallest of the SCS configurations for the cell(s) with one or more failed TRPs 
For updating the QCL assumption after indicating qnew to network, and after gNB response, UE assumes all PDCCH reception for the CORESETs associated with failed BFD-RS set according to the provided candidate RS (qnew). 
Proposal 3-13: UE assumes the QCL assumptions for the PDCCH reception for all the CORESETs associated with failed BFD-RS set according to the provided candidate RS (qnew)
In addition, when UE is not able to indicate suitable candidate (qnew) for the failed TRP from the provided candidate beam list, after receiving gNB response, UE would not be required to monitor the CORESETs associated with the failed BFD-RS set for PDCCH until reconfigured by network. This could also apply for the UL transmission associated with the failed TRP. In one option, UE could fallback to single TRP mode. Fallback to single TRP mode could be considered also when both TRPs fail.
Proposal 3-14: If UE indicates that no suitable candidate for the failed BFD-RS set was found, UE is not required to monitor PDCCH on the CORESET(s) associated with failed BFD-RS set and falls back to single TRP operation.
4. Conclusion
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we discuss remaining details related to multi-TRP/panel transmission. The following observations and proposals are made.
BM Related observations/proposals
Observation 2-1: It is beneficial to configure beam reporting criteria that imposes UE to rank and report only measured CSI resources being within a certain power window or above a power threshold.
Observation 2-2: From latency reduction perspective, it is beneficial to consider additional criterion that can consider latency associated with multi-panel reception. 
Proposal 2-1: Support beam reporting criteria that imposes UE to rank and report only measured CSI resources being within a certain power window or above a power threshold.
Proposal 2-2: Support gNB configuration of beam reporting hypothesis whether two beams of a pair are associated to same/different Rx spatial filters.
· FFS: simultaneous configuration of both same/different RX spatial filters
Proposal 2-3: Support the enhanced group-beam reporting for L1-SINR report with the indication of the candidate beam pairs by
· Option 1: dedicated IMR is configured by RRC.
· Option 2: candidate beam pair (or IMR information) is dynamically signalled by MAC-CE

BFR Related observations/proposals
[bookmark: _Hlk4746949][bookmark: OLE_LINK9]Observation 3-1: For M-TRP BFR, the UE can be configured with up to 2 BFD-RS sets per CC and the cell specific beam failure should not be monitored based on the separate set of BFD-RS. 
Proposal 3-1: For M-TRP BFR, at most 2 BFD-RS sets are configured per CC.
Proposal 3-2: Cell-specific BFR (i.e. fallback to Rel-15/16 BFR, CFRA/CBRA) is supported, triggering of cell specific BFR is determined based on the TRP-specific failure(s) and the candidate beam availability on SpCell.
Proposal 3-3: If both TRPs fail and candidates are available, the UE uses the TRP specific failure recovery. In case both TRPs fail but no new candidate beam can be indicated for the TRPs, the UE switches to cell-specific BFR (i.e. fallback to rel15/16 BFR)
Proposal 3-4: Each failure detection resource set is associated with a respective candidate beam reference signals list (candidateBeamRSList). The association between BFD-RS set and candidate beam RS list for respective sets are configured by network. Signaling details can be left to RAN2
Proposal 3-5: For selecting the X TCI states when the number of CORESETs with active TCI states for a CORESETPoolIndex value k exceeds the X, re-use the RLM-RS selection rule.
Observation 3-2: For implicit BFD-RS configuration in Rel-17, PDCCH cannot be indicated with two TCI states. 
Proposal 3-6: Configuration of candidate beam RS(s) (SSB/CSI-RS) to the NBI-RS set(s) is up to network implementation.
Observation 3-3: UE can use CBRA for transmitting MAC CE for M-TRP BFR regardless of PUCCH-SR configuration. 
Observation 3-4: MAC CE for mTRP BFR can be transmitted on available UL grant without sending an SR. 
Proposal 3-7: No restriction to perform CBRA for mTRP BFR is considered.  
Proposal 3-8: 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 Scell(s) (FFS) and a PUCCH-SR resource on SpCell.
Proposal 3-9: PUCCH-SR for mTRP can be mapped to a configured SR ID that may be shared with other functionality. Details are up to RAN2.
Proposal 3-10: Content of MAC-CE related to SpCell when transmitted on msg3, msgA is RAN2 issue.
Proposal 3-11: CORESET association with the failed BFD-RS set is done through the mapping between CORESETPool index and the BFD-RS set.
Proposal 3-12: The SCS configuration for the 28 symbols is the smallest of the SCS configurations for the cell(s) with one or more failed TRPs 
Proposal 3-13: UE assumes the QCL assumptions for the PDCCH reception for all the CORESETs associated with failed BFD-RS set according to the provided candidate RS (qnew)
Proposal 3-14: If UE indicates that no suitable candidate for the failed BFD-RS set was found, UE is not required to monitor PDCCH on the CORESET(s) associated with failed BFD-RS set and falls back to single TRP operation.
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