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1. Introduction
[bookmark: _Hlk492027000]In RAN1 #105-e meeting [1], RAN1 made following agreements on the enhancement on BM for M-TRP. 
Agreement
For CMR configuration for option 2, adopt  
· Alt-1: “set”
Agreement
The bitwidth of each SSBRI/CRI is determined based on the number of SSB/CSI-RS resources in the associated CMR resource set
· FFS: specify the association between SSBRIs/CRIs in a reported group and CMR resource sets
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
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: 
· [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. 


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
In RAN1 104e, we have agreed at least to support Option 2 for beam measurement/reporting enhancement, and study further on supporting Option 1 and Option 3. Option 1 and Option 2 are based on group-based beam reporting, while Option 3 is based on non-group-based beam reporting. Since two reporting have different use cases, so we will discuss them separately.
Since Option 2 is already agreed to support, we don’t see further specification for option 1. And, Option 3 can be further studied for non-ideal backhaul condition.  
Proposal 2-1: In addition to Option 2, support Option 3 for ideal/non-ideal backhaul scenario. 
In the following sections, the details on Option 2 and Option 3 are discussed. 
[bookmark: _Hlk528168953][bookmark: _Hlk23778132]2.1	Enhanced Group-based Beam Reporting (option 2) 
In RAN1 105-e, for M-TRP CSI, the following agreement has been made.
· 
	Agreement
For CMR configuration for option 2, adopt  
· Alt-1: “set”
Agreement
The bitwidth of each SSBRI/CRI is determined based on the number of SSB/CSI-RS resources in the associated CMR resource set
· FFS: specify the association between SSBRIs/CRIs in a reported group and CMR resource sets

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




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.  As a result of this, signalling overhead associated with reporting and latency associated with beam identification and multi-beam operation can be reduced.
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.
· UE can be configured with different number of bits for describing delta RSRP value according to the power threshold

Issue 2: UE panel/antenna related feedback
In RAN1 #104bis-e meeting, we have discussed on the following proposal.
	Proposal: For potential UE panel related information feedback for beam reporting option 2, further study the following alternatives:
· Alt-1: UE reports panel ID / antenna-group ID or the reporting setting is associated with panel ID/antenna-group ID
· the reporting setting is associated with panel ID/ antenna-group ID
· Alt-2: UE indicates if reported beams are associated to different RX spatial filters, or maximum number of supported layers corresponding to DL RS in a group, or whether two beams in a beam pair can be used for spatial multiplexing or diversity
· Other alternatives are not precluded
· NOTE: study of these alternatives with beam reporting option 1/3 is not precluded 



Because the group-based beam reporting is for indicating UE’s capability of receiving two beams at the same time, we don’t see any reason to report UE’s RX panel/spatial filter information. UE will report beam-pairs and RSRP according to its receiver configuration, additional information doesn’t give more information to gNB. Though it can be helpful to understand the required timing for beam switching, this aspect should be discussed in terms of general beam management aspect, and if agreed, it can be considered for M-TRP report. 
Proposal 2-2: UE Rx panel-related information is supported only after the concept is agreed for the general BM aspect first.  
In addition, the information of the number of supported layers to DL RS etc is not part of beam management but CSI acquisition. And, the group-based beam reporting for M-TRP is intended for M-TRP operation, and obviously intended for spatial multiplexing but diversity reception such as delay diversity or SFN scheme. Also, we don’t have any requirement to guarantee the coherent reception of two beams from different TRP, and NCJT is not intended for the diversity reception.  
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 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. 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
2.2 Enhanced non-group-based beam reporting (Option 3). 
From the discussion in the previous meetings, it was noted that non-group-based beam reporting is important for supporting multi-TRP operation with non-ideal backhaul. And, it has been identified as one option (option 3) in the agreement in RAN1 #103-e meeting. 
In this type of operation, each TRP may configure different CSI-report configurations at each TRP. If two CSI-reports are independent, the UE’s capability to receive multiple beams via multiple TRPs at the same time is hardly handled by the network. In order to solve the problem, it is beneficial to support UE-assisted method. 
Even though it is discussed that the possibility of using group-based beam reporting for each TRP to solve the problem, this doesn’t guarantee the UE’s simultaneous reception without exchange of beam scheduling information between TRPs. 
With two non-group-based beam reporting settings, simultaneous reception can be implemented by associating two reporting settings corresponding to two TRPs. If a reporting setting for L1-RSRP report is associated with another reporting setting, the reported beams (SSB or NZP-CSI-RS resources) to be reported in the reporting setting should be selected with the consideration of simultaneous reception by the UE with the SSB or CSI-RS resources reported in the associated reporting setting. From such a CSI reporting enhancement, gNB can select transmission beams to enable simultaneous reception at the UE. 
Proposal 2-4: For non-group based beam reporting, support association of a reporting setting to another reporting setting to ensure the UE’s simultaneous reception from multi-TRP for multi-DCI based multi-TRP scheme, 
· UE shall select beams to be reported with the consideration of the simultaneous reception from two TRP.

In order to associate two reporting settings, a higher-layer parameter indicating the associated CSI-ReportSettingID can be included in the CSI-ReportSetting. 
Proposal 2-5: For the association of CSI report settings, the associated CSI-ResportSettingID is included in the CSI-ReportSetting. 
There is another discussion whether/how to differentiate reported measurements for beams that are received simultaneously vs. beams that are not received simultaneously. It is also possible that UE can report the beams with/without the indication of its simultaneous reception capability. 
Proposal 2-6: Study method to indicate simultaneous beam reception capability.
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 Simultaneous configuration of cell-specific and TRP-specifc 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. 




One of the open issues regarding the failure detection and recovery in the mTRP is how to handle the failure of a single TRPs and the failure of both TPRs. Following scenarios can be observed based on the current agreements where UE has two sets of BFD-RS:
· TRP 0 fails (BFD-RS set q0-0)
· TRP 1 fails (BFD-RS set q0-1)
· Both TRP0 and TRP1 fail (both sets fail)
It is possible that either of the TRPs is in failure or both TRPs are in failure. Based on the current agreements, when either of the TRPs is in failure UE indicates the failed TRP with candidate beam information but it should also be considered that when both TRPs are in failure at the same time and need to be recovered. 
Observation 3-1: Both TRPs have the corresponding BFD-RS sets and the sets can be in failure at the same time.
Based on the agreement on BFRQ MAC-CE in RAN1 104e, UE provides candidate beam information for the failed TRP to the network if available. For M-TRP, it should also be defined what is the UE behavior when it has detected failure of a TRP but is not able to indicate any candidate from the list of candidate beams. Candidate beam lists may contain a limited set of RS indexes and UE may not find an available candidate from that list for the failed TRP. In this case, it may not be feasible for UE to continue monitoring the CORESETs on the failed TRP e.g. before a new beam is or can be indicated. 
Observation 3-2: Candidate beams are indicated from the candidate beam lists and there may not be candidates available for the failed TRPs
Proposal 3-1: Define UE behavior when no new candidate can be indicated for the failed TRP.
Furthermore, it should also be considered that when both TRPs are in failure at the same time and need to be recovered. The signaling mechanism should support providing information on both failed TRPs if new candidates are found. In case UE cannot find any candidates for both of the failed TRPs, there should a fallback option (at least SpCell) for UE to fallback to legacy BFR, e.g. Rel15/16 random access based, 
Observation 3-3: If both TRPs fail but candidates are available, UE could use the TRP specific failure recovery. In case both TRPs fail but no new candidate beam can be indicated UE could switch to cell-specifc BFR (rel15/16 BFR)
Proposal 3-2: Cell-specific and TRP-specific BFR can be configured in the same serving cell (at least SpCell).
Proposal 3-3: If both TRPs fail and candidates are available, UE uses the TRP specific failure recovery. In case both TRPs fail but no new candidate beam can be indicated UE switches to cell-specifc BFR (fallback to rel15/16 BFR)

3.2 On number of BFD-RS of TRP specific BFR
In RAN1#104bis-e, RAN1 has made following agreement on the number of BFD-RSs in a set. 
	Agreement
On BFD-RS of TRP-specific BFR
· BFD-RS resource number: 
· The total number of RSs in two BFR-RS sets per DL BWP is a UE capability
· On the maximum number of RS per BFD-RS set, down-select from the following two alternatives in RAN1#105-e
· Alt1: max value is 2
· Alt2: max value is a UE capability, including possible candidate value of 1



One current discussion point related to beam failure detection is the maximum number of BFD-RS in a set of q0. Currently, the maximum number of BFD-RS is 2 although UE can be configured with up to 3 CORESETs with the active TCI States (in non-mTRP scenario). In Rel-16 the number of CORESETs with the active TCI states in mTPR scenario was increased up to 5 CORESETs, but the number of BFD-RS remained the same. 
Observation 3-4: The current maximum number of BFD-RS in set of q0 is 2 even in mTRP scenario. 
Furthermore, the selection of BFD-RS to be included in the set of q0 is up to UE implementation (as opposed to e.g. selection of RLM-RS) and considering the mTRP scenario, it is not clear how the performs beam failure detection in release 16 (with a single set of q0) when more than 2 CORESETs are configured with active TCI States. 
Furthermore, it should also be discussed in RAN1 that how to handle the potential increase of the maximum number of BFD-RS or how to determine the RS for failure detection with e.g. two sets of q0 if the current maximum number of BFD-RS remains the same as in Rel-15 and Rel-16.         
On the proposed alternatives, Alt1 is aligned with current rel-15/16 specification (i.e. up to 2) but leaves the ambiguity that which RS UE will/has selected for failure detection in case the 2 CORESETs are configured with active TCI states for CORESETs under the same coresetPoolIndex value. 
The Alt.2 may have similar problem of ambiguity for the monitored RS for failure detection in case UE capability value 1 or 2 is selected. 
Observation 3-5: Neither Alt1 or Alt2 (with capability of less 3) does not cope with the increased maximum number of CORESETs with active TCI states.
In case the candidate value less than 3 is accepted for the maximum number of RS per BFD-RS set there should be a rule to select the RS to be included in the sets of q0.
In rel-15 RLM, when the maximum number of CORESETs with active TCI States exceeds the maximum number of RLM-RS, UE determines the monitored RS according to a specific rule based on search space periodicity and CORESET index. Regardless whether the Alt1 or Alt2 is selected, a rule to select the RS to be included into the set of q0 should be defined. Same rule as already specified for RLM (when Lmax=4) could be used. 
Proposal 3-4: For implicit configuration, adopt a mechanism to select the RS to be included into set of q0. Similar mechanism as specified for rel-15 RLM is used if/when number of activated TCI States for CORESETs exceeds the capability of maximum number of BFD-RS for respective set of q0. 

3.3 1-to-1 association between BFD-RS and NBI-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 3-5: 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


3.4 Explicit/implicit BFD-RS set association to TRP
In RAN1 #103-e meeting, RAN1 made following agreements on the BFD-RS configuration per TRP. 
	Agreement
· For M-TRP beam failure detection, support independent BFD-RS configuration per-TRP, where each TRP is associated with a BFD-RS set.
· FFS: The number of BFD RSs per BFD-RS set, the number of BFD-RS sets, and number of BFD RSs across all BFD-RS sets per DL BWP
· Support at least one of explicit and implicit BFD-RS configuration
· With explicit BFD-RS configuration, each BFD-RS set is explicitly configured
· FFS: Further study QCL relationship between BFD-RS and CORESET
· FFS: How to determine implicit BFD-RS configuration, if supported




To support TRP specific failure detection, RAN1 agreed to support 2 BFD-RS sets but did not agree how to determine the RS for respective sets.  Furthermore, supporting both configuration modes (explicit and implicit) would align the configuration of TPR specific failure detection resources with Rel-15/rel16 operation.  
In the explicit configuration, the network could configure the RSs that are included in each of the set of q0 (e.g. set 0/q0-0 and set 1/ q0-1) in a similar manner as in Rel-15/16.
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. 
When coresetPoolIndex value is configured, to determine which of the RSs are included in each failure detection resources sets (e.g. q0-0 and q0-1), the coresetPoolIndex value associated with a respective CORESET could be used. 
Proposal 3-6: Support configuration of beam failure detection resource sets (q0) per coresetPoolIndex value for M-DCI. 
When the coresetPoolIndex value is not configured (e.g. S-DCI M-TRP or PDCCH repetition), it is FFS how to support implicit configuration of two sets of BFD-RS. Also, there are multiple modes that are currently being discussed in multiple sub-agenda items of M-TRP, and BFR mechanism for all M-TRP related scenarios can be discussed here. In summary, few cases can be identified as below, 
· S-DCI M-TRP scenario (Rel-16 Schemes) 
· As one example, in Rel-16 PDSCH beam activation by PDSCH MAC-CE, the UE can distinguish two TCI states in a TCI codepoint are associated to different TRP. The same mechanism can be applied to support implicit configuration of two sets of BFD-RS.  
· PDCCH repetition scenarios 
· SFN : Same CORESET may have multiple TCI states activated, and it is possible to support implicit configuration of two sets of BFD-RS via associating two TCI states activated in sequential order for CORESET with each BFD-RS. 
· Non-SFN : CORESETs may be linked via SSSet linking, and it is possible to support implicit configuration of two sets of BFD-RS via associating linked CORESETs with each BFD-RS.
Alternatively or additionally, one possible option for implicit mapping can also use SSB grouping suggested in section 2. Once SSB resources are grouped to be associated to different TRPs, the association of BFD-RS to a TRP can be supported based on its QCL relation to a SSB implicitly. 
Proposal 3-7: Support implicit configuration of two sets of BFD-RS for the other M-TRP scenarios like M-TRP PDCCH repetition (both SFN, Non-SFN) and S-DCI M-TRP schemes (Rel-16).

3.5 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 candite beams RSs in the respective sets. 
Proposal 3-8: Configuration of candidate beam RS(s) (SSB/CSI-RS) to the NBI-RS set(s) is up to network implementation.
3.6 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, UE can use the available UL grant for transmitting the MAC CE. Details should be up to RAN2.
Observation 3-6: UE can use CBRA for transmitting MAC CE for mTRP BFR regardless of PUCCH-SR configuration. 

Observation 3-7: MAC CE for mTRP BFR can be transmitted on available UL grant without sending an SR. 

Proposal 3-9: No restriction to perform CBRA for mTRP BFR is considered.  

3.7 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 case of 2 PUCCH-SR resources, the respective resources and the use of the resource should map to the BFD-RS sets. When a BFD-RS set (TRP) fails and PUCCH-SR ID is associated with the non-failed resource set, UE can transmit the PUCCH-SR to indicate failure. 
[bookmark: _Hlk79143165]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, then alt 1 can be the simplest option. For both cases, we support alt 1 (alt 2.5.2 C) as PUCCH-SR resource selection.  
Proposal 3-10: When two PUCCH-SR resources are configured, for PUCCH-SR resource selection rule, Support Alt-2.5.2 C , where PUCCH-SR resource is associated with non-failed BFD-RS set (PUCCH-SR resource is intended to be sent to non-failed TRP).

In SCell BFR (rel-16), UE can be configured with an SR resource to indicate failure of one or more SCells. By transmitting the SR to indicate SCell failure, 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), indication of candidate beam availability and the 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 3-11: PUCCH-SR for mTRP can be mapped to a configured SR ID that may be shared with other functionality. Details are up to RAN2.

3.8 BFRQ MAC-CE content

Considering the mTPR BFR procedure and current discussion, the MAC CE should be conveyed using CBRA and available UL grant in addition to the requested UL grant using the PUCCH-SR. It is noted that the mTRP BFR should work without configuration of SR ID for mTRP BFR purposes, similarly as the SCell BFR works. Thus, the MAC CE should carry information on the failed TRP (or more specifically the reference to the failed BFD-RS resource set).
The mTRP may also be used in CA scenarios and it would be required information in the MAC CE to indicate the failed CC as well when at SCell(s) are configured with beam failure detection/recovery. Also PCell indication should be supported.
Information on the new candidate beam index and the availability of candidates could follow the Rel16 approach and both indication of whether a suitable candidate beam is found/detected and the candidate beam index in the candidate beam RS list.
To provide information on the TRP specific failure, which TRP or TRPs have failed, the MAC CE could carry indication of failure of a beam failure detection resource set. 
Proposal 3-12: To indicate the failed TRP, an indication of the failed beam failure detection resource set is to be carried by the MAC CE. 

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.
· UE can be configured with different number of bits for describing delta RSRP value according to the power threshold
Proposal 2-2: UE Rx panel-related information is supported only after the concept is agreed for the general BM aspect first.  
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
Proposal 2-4: For non-group based beam reporting, support association of a reporting setting to another reporting setting to ensure the UE’s simultaneous reception from multi-TRP for multi-DCI based multi-TRP scheme, 
· UE shall select beams to be reported with the consideration of the simultaneous reception from two TRP.
Proposal 2-5: For the association of CSI report settings, the associated CSI-ResportSettingID is included in the CSI-ReportSetting. 
Proposal 2-6: Study method to indicate simultaneous beam reception capability.
BFR Related observations/proposals
[bookmark: _Hlk4746949][bookmark: OLE_LINK9]Observation 3-1: Both TRPs have the corresponding BFD-RS sets and the sets can be in failure at the same time.
Observation 3-2: Candidate beams are indicated from the candidate beam lists and there may not be candidates available for the failed TRPs
Proposal 3-1: Define UE behavior when no new candidate can be indicated for the failed TRP.
Observation 3-3: If both TRPs fail but candidates are available, UE could use the TRP specific failure recovery. In case both TRPs fail but no new candidate beam can be indicated UE could switch to cell-specifc BFR (rel15/16 BFR)
Proposal 3-2: Cell-specific and TRP-specific BFR can be configured in the same serving cell (at least SpCell).
Proposal 3-3: If both TRPs fail and candidates are available, UE uses the TRP specific failure recovery. In case both TRPs fail but no new candidate beam can be indicated UE switches to cell-specifc BFR (fallback to rel15/16 BFR)
Observation 3-4: The current maximum number of BFD-RS in set of q0 is 2 even in mTRP scenario. 
Observation 3-5: Neither Alt1 or Alt2 (with capability of less 3) does not cope with the increased maxmimum number of CORESETs with active TCI states.
Proposal 3-4: For implicit configuration, adopt a mechanism to select the RS to be included into set of q0. Similar mechanism as specified for rel-15 RLM is used if/when number of activated TCI States for CORESETs exceeds the capability of maximum number of BFD-RS for respective set of q0. 
Proposal 3-5: 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 3-6: Support configuration of beam failure detection resource sets (q0) per coresetPoolIndex value for M-DCI. 
Proposal 3-7: Support implicit configuration of two sets of BFD-RS for the other M-TRP scenarios like M-TRP PDCCH repetition (both SFN, Non-SFN) and S-DCI M-TRP schemes (Rel-16).
Proposal 3-8: Configuration of candidate beam RS(s) (SSB/CSI-RS) to the NBI-RS set(s) is up to network implementation.
Observation 3-6: UE can use CBRA for transmitting MAC CE for mTRP BFR regardless of PUCCH-SR configuration. 
Observation 3-7: MAC CE for mTRP BFR can be transmitted on available UL grant without sending an SR. 
Proposal 3-9: No restriction to perform CBRA for mTRP BFR is considered.  
Proposal 3-10: When two PUCCH-SR resources are configured, for PUCCH-SR resource selection rule, Support Alt-2.5.2 C , where PUCCH-SR resource is associated with non-failed BFD-RS set (PUCCH-SR resource is intended to be sent to non-failed TRP).
Proposal 3-11: 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 3-12: To indicate the failed TRP, an indication of the failed beam failure detection resource set is to be carried by the MAC CE. 
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