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Introduction
The Rel.17 MIMO enhancement includes the following objective [1]:
· Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception

The following agreements were achieved in RAN1#104-e [2].
Agreement
For beam measurement in support of M-TRP simultaneous transmission 
· Support a single CSI-report consisting of N beams pairs/groups and M (M>1) beams per pair/group, and different beams within a pair/group can be received simultaneously 
· Support M = 2
· Support extending the maximum value of N > 1, exact value FFS
· N=1 and N=2
· FFS: Other values larger than 2
· FFS: Whether the UE could report beams are received with different RX beams
· Further study the support of option 1 and option 3
· The above applies at least for L1-RSRP
· FFS: L1-SINR 

Agreement
For M-TRP BFR
· Support 2 BFD-RS sets per BWP, and up to N resources per BFD-RS set
· FFS: value of N (e.g. fixed in specification, or UE capability)
· FFS: number of BFD RSs across all BFD-RS sets per DL BWP (e.g. fixed maximum value or UE capability)

Agreement
For BFRQ of M-TRP BFR
· Option 3: Up to two dedicated PUCCH-SR resources in a cell group
· FFS: Whether PUCCH-SR for SCell can be reused for M-TRP
· Support BFRQ MAC-CE that can convey information of failed CC indices, one new candidate beam for the failed TRP/CC (if found), and whether new candidate beam is found
· Support at least indication of a single TRP failure 
· FFS: whether/what information of failed TRP(s) is conveyed in the MAC-CE
· FFS: whether/how to support  indication of more than one TRP failure, corresponding BFR procedure, and applicable cell type (SCell vs. SpCell)
· FFS: UE behavior when TRP failure status is different across cells
· FFS: Whether PUCCH SR resource can be configured with 2 spatial relations

The following agreements were achieved in RAN1#103-e [3].
Agreement
Down-select at least one of the following options for beam measurement/reporting enhancement to facilitate inter-TRP beam pairing in RAN1 #104-e
· Option 1: In a CSI-report, UE can report N>1 pair/groups and M>=1 beams per pair/group
· Different beams in different pairs/groups can be received simultaneously 
· FFS: whether M is equal or can be different across different pair/group
· Option 2: In a CSI-report, UE can report N(N>=1) pairs/groups and M (M>1) beams per pair/group
· Different beams within a pair/group can be received simultaneously
· Option 3: UE report M(M>=1) beams in N (N>1) CSI-reports corresponding to N report setting
· Different beams in different CSI-reports can be received simultaneously
· FFS: whether/how to introduce an association between different CSI-reports
· FFS: whether/how to differentiate reported measurements for beams that are received simultaneously vs. beams that are not received simultaneously 
· Whether/how to introduce an indication along with the CSI-reports to indicate whether the beams in different CSI-reports can be received simultaneously
· FFS: value of N and M in each option
· FFS: Association between different beams in above options and different TRP/UE panels
· FFS: Identify new use cases per option compared with R16 (including backhaul)
· FFS: whether different beams in different pairs/groups/reports can be received by same spatial filter per option

This contribution presents our views on these issues. 
Enhancements on beam reporting
1.1. Additional beam report option (option 1 vs. option 3)
Option 2 is supported for beam measurement/reporting enhancement in RAN1#104-e. In addition to option 2, whether to support option 1 and option 3 is still under discussion.
Both option 1 and option 2 entail group-based beam reporting. The difference between them is that beams across different pair/group are assumed pairable in option 1, while beams in the same pair/group are pairable in option 2. Actually, these two options are functionally equivalent. The main difference between option 1 and option 2 lies in the paring hypothesis, e.g. whether UE should attempt to pair beams from candidates in the same group, or different groups. Since option 2 has already been agreed, option 1 can be precluded to avoid duplicated design.
Option 3 is tailored for non-group based beam reporting. The intended use case is where CSI-report 1 and 2 are reported in different physical resources (e.g. time/frequency/code domain), to TRP1 and 2 connected by non-ideal backhaul. M-TRP coordination should also be assumed over a relatively long period (due to backhaul delay) such as semi-static interference avoidance in, as opposed to fast M-TRP beam coordination with option 2. If at least one of additional option is needed, option 3 can be considered. According to agreement in RAN1#103-e, different beams in different CSI-reports can be received simultaneously in option 3. Whether/how to introduce an association between different CSI-reports is FFS. In order to ensure that option 3 can be used in non-ideal backhaul scenario, dynamic signaling exchange is not expected. Therefore, the association between different CSI-reports can be configured by RRC signaling.
1.2. CMR/IMR resource configuration for option 2
One open issue in option 2 is the configuration of CSI-RS resources and their association to beam search. In RAN1#104-e, three alternatives were discussed. In Alt.1, S=2 CMR resource sets corresponding to a periodic/ semi-persistent CMR resource setting or an aperiodic trigger state can be configured. This alternative revises the CSI framework so that CMR resource setting for a CSI-report consists of multiple CSI-RS resource sets (each assumed associated to a TRP), and reported beams must be from different resource sets. In Alt.2, two CMR resource sub-sets in a CMR resource set corresponding to a CMR resource setting can be configured. UE is only allowed to report beams from different sub-sets (e.g. each sub-set is assumed associated with a different TRP). In Alt.3, S=2 SSB sets can be indicated, where CMRs are implicitly mapped to a CMR set where a CMR in the set is QCLed (Type D) with a SSB in the same SSB set. Essentially, higher layer parameter or PCI may be used to implicitly group CMRs. All these alternatives are acceptable as they achieve similar functionality. However, given it has been agreed in AI 8.1.2.4 that CSI-resource-config consist of one CSI-resource set, it may be preferable to adopt Alt.2 (e.g. one CSI-resource-set per resource setting) if a single unified CSI framework is to be maintained in Rel.17.
[bookmark: _GoBack]Proposal 1: For option 2, introduce beam pairing restriction by configuring a CSI-RS resource set into multiple sub-sets, where UE is required to report beam pairs across sub-sets.
With option 2, one open issue is whether to support extending the maximum value of N>2. On a first glance, it may appear unnecessary since this can be achieved through implementation-based approach by configuring N CSI-report settings, each comprising a single beam group. However assuming the intention of increasing N is to allow more recommended beam paring hypotheses, having N>=2 in a single CSI-report may be simpler and more delay-efficient. Nevertheless, UE behavior should be specified so that the reported N groups cannot exactly be the same.
Proposal 2: In Option 2, the number of beam groups (N) can be increased to allow more recommended beam pairing hypotheses. UE reports different beam pairs in different group.
1.3. Interference measurement hypothesis, UE capability reporting, NW configuration 
Rel.16 allow QCL-TypeD to be configured for each CMR resource. For M-TRP, QCL-TypeD is likely to be the same in the CSI-RS sub-set(s) mapped to multiple TRPs. The reason is that, for CSI-RS resources corresponding to the same TRP, QCL-TypeD configurations are expected to be the same to allow Tx beam sweeping, and for CSI-RS resources corresponding to different TRP, QCL-TypeD configurations are expected to be the same to enforce the same Rx beam needed for simultaneous reception. Hence for the all CSI-RS resources mapped to all TRPs, their QCL-TypeD configurations are most likely the same.



Figure 1: Rx panel assumption for beam measurement.
The Rx panel assumed for beam measurement is up to UE implementation (Fig. 1). For instance:
· Assumption-1: Each TRP is measured with a single Rx panel. 
· Assumption -2: Each TRP is measured over the aggregated Rx panels. 
For Assumption -1, different Rx panels are used for measuring different TRP, while TRP 2 imposes interference on Rx panel of TRP 1. For Assumption -2, TRP 1 and 2 are superposed constructively.  Whether TRP1 and 2 act as constructive signal or interference affect the configuration of RS resources as well as UE behavior in interference measurement. For Assumption-1, RS overhead reduction is possible by properly setting UE assumption on beam measurement. Take TRP 1 as example, with legacy L1-SINR measurement, CMR is mapped to TRP1 and IMR is mapped to TRP2. However given the 1-to-1 resource association between CMR/IMR, independent CMR and IMR resource selection does not seem possible based on Rel.16, unless two TRP exhaustively cycle their beam combinations – leading to large overhead. A possible enhancement is that IMR is not explicitly configured, while reported beams (e.g. CRI1, CRI2) are assumed as channel and interference resources respectively. This allows network to know the best beam combinations on TRP1 and 2 with reduced CMR/IMR overhead. Note this is possible for both L1-RSRP/L1-SINR measurement, as the main BM purpose is to identify the suitable beam pair, while measurement metric is only an assistant information and not critical for scheduling. 
Proposal 3: For option 2, only CMR is configured, while for each beam index (e.g. CRI1), the other reported beam index points to the interference resource. Further discuss if this applies to L1-SINR or L1-RSRP.
M-TRP beam failure recovery
In RAN1 #102-e, it was agreed to introduce beam failure recovery for M-TRP. The remaining issues include BFD-RS configuration, whether to consider S-DCI and/or M-DCI, whether to support both explicit and implicit BFD RS configurations, selection of PUCCH-SR, signaling content in BFRQ MAC-CE, whether/how to support indication of more than one TRP failure, etc. In this section, the above-mentioned issues will be discussed. 
1.4. BFD-RS configuration 
In RAN1#104-e, it was agreed to support 2 BFD-RS sets per BWP, and up to N resources per BFD-RS set. The value of N is FFS. The number of BFD RSs across all BFD-RS sets per BWP is also FFS. In Rel.15, up to 2 BFD RSs can be configured or determined per BWP. In Rel.17, more scenarios can be considered for M-TRP BFR. For example, one BFD-RS set can be configured, and more than one TRP is deployed. The network can select one TRP for transmission at one time instance. In this case, the number of BFD RSs can be increased, and MAC-CE signaling can be used to activate up to 2 BFD RSs in each time instance. In another example, TCI states of PDCCHs from two TRPs are dynamically updated by Rel.17 beam indication signaling. Therefore, the number of BFD RSs in both sets can be increased to adapt to PDCCH. Correspondingly, the number of BFD RSs across all sets can also be increased. The exact value of N and the number of BFD RSs across all BFD-RS sets can depend on UE capability.
Proposal 4: The number of resources per BFD-RS set can be larger than 2.
Proposal 5: The number of BFD RSs across all BFD-RS sets can be larger than 4.
1.5. S-DCI and/or M-DCI 
In RAN1#104-e, it was discussed whether to prioritize different scheduling mechanism (e.g. S-DCI and M-DCI) for M-TRP BFR. In Rel.16 M-TRP S-DCI, the DCI can be transmitted by any TRP to reap diversity gain, which depends on gNB’s implementation. Therefore, BFR should also be enhanced for S-DCI case. Besides, since both S-DCI and M-DCI are supported in Rel-16, it is desirable to design a unified BFR mechanism for both of them. We see no clear technical reason to exclude any of them. 
Proposal 6: Introduce a single unified BFR framework for both S-DCI and M-DCI.
1.6. BFD-RS set and NBI-RS set
In RAN1#103-e, it was agreed to support a BFRQ framework based on Rel.16 SCell BFR BFRQ. Therefore, similar designs in SCell BFR can also be referred. In Rel.16 SCell BFR, serving cell ID (ServCellIndex) is used to differentiate multiple serving cells. For example, ServCellIndex is included in candidate beam set configuration and BFR MAC-CE signaling. Similar to SCell BFR, an identifier is needed to differentiate TRPs. The identifier can be common to BFD-RS set and NBI-RS set, and it may be further associated with PUCCH-SR resource and configured CORESET/PUCCH resources.
Proposal 7: Define an identifier to differentiate TRPs in M-TRP beam failure recovery. The identifier can be at least associated with the index of BFD-RS set, the index of NBI-RS set. It may be further associated with PUCCH-SR resource and configured CORESET/PUCCH resources. Using the BFD-RS set ID seems to be the simplest alternative.
With regard to explicit and implicit BFD RS configuration, it was agreed to support at least one of them in RAN1#103-e. Besides, independent BFD RS configuration per-TRP is supported, where each TRP is associated with a BFD-RS set. With explicit BFD RS configuration, gNB can configure one or two BFD-RS sets, and each BFD-RS set is corresponding to one TRP. The UE will detect and report beam failure event according to each BFD-RS set. However, the issue in explicit configuration is that BFD RSs can only be updated by RRC. If only explicit BFD RS configuration is supported, other mechanisms may be needed to ensure that gNB can update BFD RS (sets) more flexibly. For example, MAC-CE based BFD RS (set) updating method can be considered. 
With implicit BFD RS determination, BFD RSs in Rel.15 and Rel.16 can be updated through TCI-state update of CORESETs by MAC-CE. A unified solution is to divide existing CORESETs in two separate groups (e.g. associated with different TRP through implementation), where BFD-RS set k (k=0, 1) is derived from the corresponding CORESET group with Rel.16 rule. For M-DCI, grouping is based on CORESETPoolIndex). 
Proposal 8: Support at least implicit BFD RS determination: CORESETs are divided in two separate groups, where implicit BFD RS determination is performed in each group based on Rel.16 rule.
· For S-DCI based M-TRP, BFD-RS set i corresponds to CORESETs in group i.
· For M-DCI based M-TRP, BFD-RS set i corresponds to CORESETs with CORESETPoolIndex = i. 
Proposal 9: If only explicit BFD RS configuration is supported, MAC-CE based BFD RS (set) updating method can be considered to update BFD RS.
1.7. Selection of PUCCH-SR
In RAN1#104-e, it was agreed to support up to two dedicated PUCCH-SR resources in a cell group. There are a number of issues related to PUCCH-SR, e.g. number of UL spatial filters for each PUCCH-SR, whether UE selects a single PUCCH-SR for beam failure report, selection rule, etc. 
First, on the number of UL spatial filter for PUCCH-SR, it has been proposed to use PUCCH diversity scheme to increase PUCCH-SR coverage (similar to PUCCH enhancements in AI 8.1.2.2). Given PUCCH diversity is an optional UE feature which should be separately configurable than M-TRP BFR, it is preferred to design M-TRP independently from PUCCH reliability enhancement in AI 8.1.2.2, e.g. assuming each PUCCH-SR is configured with one UL spatial filter, as a starting point. 
Second, LRR transmission mechanism can be studied separately when one or two PUCCH-SR resources are configured. 
· When two PUCCH-SR are configured, 
· When one TRP fails, the PUCCH-SR resource for LRR transmission can be randomly selected by the UE (implementation), or based on a pre-defined rule associated with the failed TRP index. From NW perspective, gNB has to monitor both PUCCH-SR resources all the time, so implementation wise there is no complexity reduction. From UE perspective, if each PUCCH-SR resource is pre-configured with an UL spatial filter, this filter can be configured pointing to the other TRP, thereby achieving better PUCCH-SR reliability. This also enables implicit failed-TRP-index report on PUCCH-SR. 
· Whether/how to support indication of more than one TRP failure, corresponding BFR procedure, and applicable cell type (SCell vs. SpCell) is an open issue identified in RAN1#104. For BFR configured for an SCell, given that PUCCH-SR and MAC-CE is most likely delivered on SpCell, the case of two TRP failure for SCell can be easily supported as for the case of single TRP failure on SCell. For BFR configured for SpCell, when both TRP fail, it is likely that PUCCH-SR may also fail (not always true but with certain likelihood depending on the exact deployment scenario). Without complicating the specification too much, it is preferable that the case of two TRP failures on SpCell is not supported by MAC-CE. Instead, two TRP failure on SpCell can be supported by RA based mechanism. 
· When a single PUCCH is configured 
· Whether this configuration is allowed should be clarified. In our view this configuration has lower UL overhead and should be supported in Rel.17. The overall workflow is similar to Rel.16, where PUCCH-SR is used for beam failure event report, followed by a MAC-CE for BFRQ.
Proposal 10: Support the configuration of one PUCCH-SR. 
Proposal 11: Support the configuration of two PUCCH-SR, where each PUCCH-SR can be configured with a single UL spatial filter. 
Proposal 12: Support the event of a single or both TRP failure on SCell, and the case of a single TRP fail on SpCell. For the event of both TRP fail on SpCell, RA-based mechanism is utilized. 
Proposal 13: When two PUCCH-SR resources are configured, each PUCCH-SR k (k=0, 1) is associated with one BFD-RS set (k=0, 1) in all CCs in the cell group. 
· When beam failure is detected on one BFD-RS set k (k = 0, 1) in any CC in the cell group, PUCCH-SR k is selected for failure event report. 
· NOTE: The UL spatial filter of PUCCH-SR k can be pre-configured/optimized pointing to TRP associated with the other BFD-RS set s, k!=s. This is gNB implementation and requires no spec support.
When one cell performs cell-level BFR and one cell performs TRP-level BFR, another open issue is the configuration and utilization of PUCCH-SR for these two cells. Specifically, in Rel.16, up to one dedicated PUCCH-SR resource can be configured in a cell group to assist SCell BFRQ report. Whether this SR resource can be reused for M-TRP is FFS.
If PUCCH-SR for SCell can be reused for M-TRP, up to 2 SR resources can be configured for one cell group. If PUCCH-SR for SCell is not reused for M-TRP, up to 3 SR resources will be configured. In the latter case, gNB has to monitor more PUCCH-SR resources. However, whether obvious performance gain can be brought by the increased resource may depend on the exact deployment scenario. It is assumed that SCell A (including TRP 0) performs cell-level BFR, and SCell B (including TRP 1 and TRP 2) performs TRP-level BFR. Each PUCCH-SR resource is pre-configured with an UL spatial filter intended to each TRP. If TRP 0 and one of TRPs (e.g., TRP 1) in SCell B are deployed closely, 2 SR resources will have similar spatial relation. In this case, performance gain of 3 SR resources over 2 resources might be negligible. If TRP 0 is deployed far away from both TRPs in SCell B, 3 SR resources may have different spatial relations. In this case, performance gain of 3 SR resources might be observed. However, whether this scenario exists in CA or DC is not clear. Therefore, up to 2 SR resources are preferred.
Proposal 14: PUCCH-SR resource for SCell can be reused for M-TRP.
Another issue is related to signaling content in BFR MAC-CE. In RAN1#104-e, it was agreed that at least indication of a single TRP failure is supported. Whether/what information of failed TRP(s) is conveyed in the MAC-CE is FFS. As we discussed before, the event of single or both TRP failure on SCell, and the case of a single TRP fail on SpCell can be reported to gNB by PUCCH-SR resource and BFR MAC-CE. Therefore, more than one failed TRP identifier can be conveyed by PUCCH-SR resource and/or BFR MAC-CE. If failed TRP identifiers are carried by PUCCH-SR resource, some complicated failure events (e.g., TRP 1 in SCell 1 and TRP 2 in SCell 2) may be hard to convey. Therefore, we propose that failed TRP identifier(s) is carried by BFR MAC-CE. The identifier can be at least associated with the index of BFD-RS set, the index of NBI-RS set. It may be further associated with PUCCH-SR resource and configured CORESET/PUCCH resources. 
Proposal 15: Failed TRP identifier(s) is carried by BFR MAC-CE, assuming that the case of two-TRP failure on SCell is supported by MAC-CE.
In RAN1#104-e, it was discussed whether TRP-specific and cell-level BFD/BFR can be configured on the same serving cell. First, it is our understanding that cell-level and TRP-level BFR refers to the whole BFR procedures (e.g. BFD-RS determination, failure event report, gNB response and beam overwriting). Assuming BFRQ reporting for all CC/TRP will use a single MAC-CE (similar to Rel.16), the event of all TRP failing will be covered in the same MAC-CE as a single TRP failing, so M-TRP BFR will support the functionality of cell-level BFR as a special case, while other steps in the BFR procedure (e.g. gNB response, beam overwriting) follow a single unified solution. If cell-level BFR and M-TRP BFR are configured simultaneously, it is unclear whether NW/UE should be prepared to enable two sets of BFR procedure, including all internal steps, separately. Although it certainly can be discussed, our current preference is to avoid this duplicated design unless strong benefits can be observed. 
Proposal 16: It is possible to design M-TRP BFR to include cell-specific BFR as a special case. Hence, simultaneous configuration of Rel.16 cell-specific BFR and Rel.17 TRP-specific BFR may not be necessary. 
1.8. Beam and power control parameter adjustment after recovery
In R16 SCell based BFR, after the UE receives the gNB response, the UE will monitor all PDCCH in all CORESETs on the failed SCell(s) indicated by MAC-CE using the new candidate beam (). Similarly, PUCCH UL spatial filter is updated as the one corresponding to . If only one TRP fails, after the gNB’s response, new candidate beam shall be used in CORESETs/PUCCH corresponding to the failed TRP. A simple way is to establish association between PDCCH (CORESETs) or PUCCH (resources) and TRP identifier (e.g. BFD-RS set). If failure occurred in one TRP, the new candidate beam will be used in CORESETs and/or PUCCH resources associated with the failed TRP.
Proposal 17: If BFR occurs in one BFR procedure, only PDCCH (CORESETs) or PUCCH (resources) associated with the BFR procedure are overwritten by the new candidate beam.
Simultaneous reception of different QCL-typeD signals
In RAN1#104-e, a draft proposal related to simultaneous reception with two different QCL-TypeD properties was provided in [4]. Several options were discussed. 
In option 1, priority rule can be enhanced to facilitate UE to receive downlink signals with two different QCL -TypeD properties, e.g. PDCCH QCL prioritization rule enhancement. In Rel-16, PDCCH QCL prioritization enhancement was discussed, but no conclusion was made. In Rel.17, enhancements for simultaneous multi-TRP transmission with multi-panel reception are focused. Therefore, PDCCH related issue can be re-discussed and enhanced. For UEs which have multiple Rx panels, PDCCHs with different QCL-TypeD parameters can be monitored in one symbol. For example, PDCCH monitoring priority rule in Rel-15 can be used within each CORESET group (i.e., CORESETs configured with the same higher layer parameter CORESETPoolIndex).
Proposal 18: Option 1 (enhancement on priority rule) can be supported. For multiplexing of PDCCH and PDCCH, PDCCH monitoring priority rule in Rel-15 can be applied within each CORESET group.
In Option 2, some scheduling restrictions which mandate gNB to schedule downlink  signals with the same QCL-TypeD property or prohibit to schedule some downlink  signals overlapped in time domain can be released, e.g., PDSCH + SSB. With these scheduling restrictions, all channels or signals in one symbol should have the same QCL-TypeD parameters, which mean that simultaneous transmission of channels or signals from two TRPs is not allowed. In our opinion, for UEs with more than one panel, option 2 can be supported to enhance the performance of the UEs and scheduling flexibility of the gNB. In addition to PDSCH + SSB, combinations related to SSB or CSI-RS can also be enhanced (e.g., PDCCH + CSI-RS, SSB + CSI-RS, etc.).
Proposal 19: Option 2 (release of scheduling restrictions) can be supported. In addition to PDSCH + SSB, combinations related to SSB or CSI-RS can also be enhanced (e.g., PDCCH + CSI-RS, SSB + CSI-RS, etc.).
Conclusions
Proposal 1: For option 2, introduce beam pairing restriction by configuring a CSI-RS resource set into multiple subsets, where UE is required to report beam pairs across subsets.
Proposal 2: In Option 2, the number of beam groups (N) can be increased to allow more recommended beam pairing hypotheses. UE reports different beam pairs in different group.
Proposal 3: For option 2, only CMR is configured, while for each beam index (e.g. CRI1), the other reported beam index points to the interference resource. Further discuss if this applies to L1-SINR or L1-RSRP.
Proposal 4: The number of resources per BFD-RS set can be larger than 2.
Proposal 5: The number of BFD RSs across all BFD-RS sets can be larger than 4.
Proposal 6: Introduce a single unified BFR framework for both S-DCI and M-DCI.
Proposal 7: Define an identifier to differentiate TRPs in M-TRP beam failure recovery. The identifier can be at least associated with the index of BFD-RS set, the index of NBI-RS set. It may be further associated with PUCCH-SR resource and configured CORESET/PUCCH resources. Using the BFD-RS set ID seems to be the simplest alternative.
Proposal 8: Support at least implicit BFD RS determination: CORESETs are divided in two separate groups, where implicit BFD RS determination is performed in each group based on Rel.16 rule.
· For S-DCI based M-TRP, BFD-RS set i corresponds to CORESETs in group i.
· For M-DCI based M-TRP, BFD-RS set i corresponds to CORESETs with CORESETPoolIndex = i. 
Proposal 9: If only explicit BFD RS configuration is supported, MAC-CE based BFD RS (set) updating method can be considered to update BFD RS. 
Proposal 10: Support the configuration of one PUCCH-SR. 
Proposal 11: Support the configuration of two PUCCH-SR, where each PUCCH-SR can be configured with a single UL spatial filter. 
Proposal 12: Support the event of a single or both TRP failure on SCell, and the case of a single TRP fail on SpCell. For the event of both TRP fail on SpCell, RA-based mechanism is utilized. 
Proposal 13: When two PUCCH-SR resources are configured, each PUCCH-SR k (k=0, 1) is associated with one BFD-RS set (k=0, 1) in all CCs in the cell group. 
· When beam failure is detected on one BFD-RS set k (k = 0, 1) in any CC in the cell group, PUCCH-SR k is selected for failure event report. 
· NOTE: The UL spatial filter of PUCCH-SR k can be pre-configured/optimized pointing to TRP associated with the other BFD-RS set s, k!=s. This is gNB implementation and requires no spec support.
Proposal 14: PUCCH-SR resource for SCell can be reused for M-TRP.
Proposal 15: Failed TRP identifier(s) is carried by BFR MAC-CE, assuming that the case of two-TRP failure on SCell is supported by MAC-CE.
Proposal 16: It is possible to design M-TRP BFR to include cell-specific BFR as a special case. Hence, simultaneous configuration of Rel.16 cell-specific BFR and Rel.17 TRP-specific BFR may not be necessary. 
Proposal 17: If BFR occurs in one BFR procedure, only PDCCH (CORESETs) or PUCCH (resources) associated with the BFR procedure are overwritten by the new candidate beam.
Proposal 18: Option 1 (enhancement on priority rule) can be supported. For multiplexing of PDCCH and PDCCH, PDCCH monitoring priority rule in Rel-15 can be used within each CORESET group.
Proposal 19: Option 2 (release of scheduling restrictions) can be supported. In addition to PDSCH + SSB, combinations related to SSB or CSI-RS can also be enhanced (e.g., PDCCH + CSI-RS, SSB + CSI-RS, etc.).
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