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1. Introduction
In previous meetings, agreements related to Mul-TRP beam managements have been made and part of them are quoted below. 
	Beam report

Agreement
For beam reporting option 2
· On the maximum number of beam pairs/groups (N) that can be reported in a single CSI-report, discuss and down-select from the following two alternatives in RAN1#105-e: 
· Alt1: Support maximum value N = {1, 2} 
· Alt2: Support maximum value N = {1, 2, 3, 4} 
· FFS: Introduce a UE capability Ncap on the maximum value of N in Rel.17
· On the number of beam pairs/groups (N) reported in a single CSI-report, discuss and down select between the following two alternatives in RAN1#105-e
· Alt1: The value of N is fixed by RRC configuration
· Alt2: The value of N is upper bounded by a maximum value Nmax configured by RRC, and dynamically selected/indicated by UE 

Agreement
On CMR resource configuration for beam reporting option 2, adopt the following alternative: 
· Two CMR resource sets or subsets, per periodic/semi-persistent CMR resource setting
· FFS: extension to aperiodic CMR resource setting 
· Each reported beam pair in a single CSI-report consists of M = 2 SSB-RI / CRI values, where each SSB-RI / CRI points to a CMR resource in a different CMR resource set or subset.
· Decide in RAN1#104b-e whether to adopt “set” or “subset” in the above. 

Agreement
On CMR resource configuration for beam reporting option 2, decide in RAN1#105-e whether to adopt “set” or “subset”:
· NOTE: the following has been agreed
· Two CMR resource sets or subsets, per periodic/semi-persistent CMR resource setting
· FFS : extension to aperiodic CMR resource setting if two CMR resource sets are supported
· Each reported beam pair in a single CSI -report consists of M = 2 SSBRI/CRI values, where each SSBRI /CRI points to a CMR resource in a different CMR resource set or subset.
· FFS : bitwidth of each SSBRI/CRI determined based on the number of SSB/CSI-RS resources from the associated set/subset, or across two sets/subsets

Beam failure recovery

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. 

Agreement
· Support S-DCI and M-DCI in TRP-specific BFR in Rel.17
· S-DCI is low priority, M-DCI is high priority
· Unified design for S-DCI and M-DCI should not be precluded due to the prioritization

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

Agreement
Adopt the following beam failure detection criteria for each BFD-RS set
· The physical layer in the UE assesses the radio link quality per BFD-RS set and indicates the BFD-RS set index to higher layers every X ms, if the hypothetical PDCCH BLER of all BFD-RS in the corresponding set of BFD-RS is higher than a threshold
· X is max{minimal periodicity of BFD RS in the set, 2ms}

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)



Based on the above quotations and FeMIMO WID [1], we provide our views on some related issues, especially TRP-specific BFR, in the following paragraphs.  
2. Discussion
2.1.  TRP-specific BFR procedure
In RAN1#104b_e, we left a FFS that whether cell-specific and TRP-specific BFR can be configured in the same serving cell. We propose to discuss this issue more specifically since one general BFR procedure may involve BFD-RS configuration, NBI-RS configuration, BFRQ transmission and BFR response. We do not see it is sensible to configure a number of BFD-RS sets and NBI-RS sets from cell-specific and TRP-specific BFR in one serving cell. However, it is possible to configure transmission of cell-specific BFRQ and TRP-specific BFRQ in one serving cell. In fact, we believe that cell-specific BFRQ may be triggered when two TRPs are both considered as failed TRPs. In conclusion, we propose to support configuring transmission of cell-specific BFRQ and TRP-specific BFRQ in one serving cell. 
Proposal 1: Support configuring transmission of cell-specific BFRQ and TRP-specific BFRQ in one serving cell. 
In last meeting, RAN1 has agreed to support both M-DCI based and S-DCI based per-TRP BFR, whether M-DCI based per-TRP BFR is deemed as higher priority. With that being agreed, it is accessible to determine whether to support both explicit BFD-RS set and implicit BFD-RS set for TRP-specific BFR procedure. In Rel-15/16, BFD-RS set determination can be either explicitly configured by RRC parameters or implicitly configured by monitored PDCCH DMRS. Explicit way may provide network flexibility of adjusting measuring period of BFD-RS to be different from PDCCH DMRS; implicit way may enable network to quickly changing elements in BFD-RS set by using MAC-CE for PDCCH TCI state activation. We believe, explicit BFD-RS configuration is applicable for both M-DCI based and S-DCI based per-TRP BFR. Regarding implicit BFD-RS configuration is at least applicable for M-DCI based per-TRP BFR, where the determination can be implemented based on value of CORESETPoolIndex. 
Proposal 2: Support explicit BFD-RS configuration for both M-DCI and S-DCI TRP-specific BFR procedure. 
Proposal 3: Support implicit BFD-RS configuration at least for M-DCI TRP-specific BFR procedure. 
In general, BFR procedure at least involves: beam failure detection (BFD), new beam identification (NBI), BFRQ and beam failure response. In previous meetings, RAN1 has touched those issues and discussed potential impact one by one to some extent. It has been agreed that Rel-17 supports per-TRP configured BFD-RS set and NBI-RS set, where 1-to-1 association is built for one BFD-RS set and one NBI-RS set.  In addition, RAN1 also agreed that at most 2 BFD-RS sets per BWP. However, for BFD-RS set, there are still some unsolved issues as below: 
· The maximum number of BFD-RS(s) in one BFD-RS set
· The maximum number of all BFD-RS in a BWP
In last meeting, RAN1 agreed that the number of BFD-RS(s) per set is reported by UE capability. However, we still need to discuss the maximum number that UE can report. Regarding the maximum number of BFD-RS per set, we are standing on a conservative position that the number of BFD-RS is set as two as starting point, which is equal to cell-specific BFR in Rel-15/16. Consequently, the maximum number of BFD-RS per-BWP should be 4 when it is set by implicit way. On the other hand, if set by explicit RRC configuration, the maximum number of BFD-RS per BWP should be five given that maximum number of CORESETs per-BWP is 5. For explicit BFD-RS determination (if supported), UE should not expect the total number of configured BFD-RS to be larger than 5 per BWP. 
Proposal 4: For TRP-specific BFD-RS, the following details are agreed: 
· The maximum reported number of BFD-RS(s) per set is 2 as starting point, 
· The maximum reported number of all BFD-RS in a BWP is 5 for explicit configuration, and 4 for implicit configuration. 
In RAN1#104e, RAN1 has agreed at most two PUCCH-SR resources for TRP-BFR can be configured in a cell group. However, there were some issues left unresolved in last meeting. Given that it has been agreed in M-TRP PUCCH enhancement that a PUCCH resource can be activated two UL beams for repetition, one issue is that whether the configured PUCCH-SR can be activated with two UL beams as well. In our opinion, since this feature has been introduced, there is no prohibition to network from configuring PUCCH-SR with such feature. However, if PUCCH-SR is activated with two UL beams, both beams should be used to transmit for repetition purpose. We do not agree to add additional selection rule on these two activated beams, in which we see no benefit and increase SPEC impact instead. 
Proposal 5: PUCCH-SR resource can be activated two spatial relations for repetition. 
· Note: no further selection is imposed on activated spatial relations of PUCCH-SR resource, if two are activated.  
 In addition, the group also had another one discussion on how to select the PUCCH-SR resource in case of that there are two PUCCH-SR resources configured. In our views, the selection could be totally left to UE implementation when such case occurs. It can work well since network is supposed to monitor both PUCCH-SR resources anyway, even there is a selection rule. Some companies argued that two PUCCH-SR resources can be associated with two TRPs respectively. Through pre-determined selection rule, network can know which TRP is failed in advanced (e.g., via choosing a PUCCH-SR associated with a failed or un-failed TRP). In addition, network may be able to decide which TRP to allocate the UL grant for per-TRP BFRQ transmission. However, it provides marginal benefit. One reason is that UE does not always need a TRP-BFR MAC-CE to convey information of failed TRP(s). UE can transmit a TRP-BFR MAC-CE whenever there is available PUSCH resource. Another one is UE behaviour would be unclear when TRP failure status is different across cells. Under such case, we may need other rules or a default PUCCH-SR for acquiring UL grant. In details, the claimed benefit exists when beam failure happens for only one TRP in only one serving cell. Hence, we suggest leaving selection of PUCCH-SR to UE implementation. 
Proposal 6: Selection of PUCCH-SR resource is UE implementation, if configured two PUCCH-BFSR resources. 
In last meeting, RAN1 group also discussed that whether to introduce a fallback scheme for BFRQ in TRP-specific BFR procedure (like RACH-based mechanism). In addition, an involved issue is regarding the co-existence/interaction between cell-specific BFR procedure and TRP-specific procedure. In our opinion, we suggest dealing with this issue from perspective of SpCell and SCell respectively. 
· From perspective of SpCell: 
· We suggest not introducing RACH-based BFRQ transmission as fallback mechanism for TRP-specific BFR. Otherwise, we may need to prepare two sets of dedicated PRACH resources for purpose of recovering per-TRP beam links. In that regard, too many resources are consumed. Not to mention if cell-specific (Rel-15/16) BFRQ transmission can be enabled simultaneously.  
· For co-existence/interaction between cell-specific BFR and TRP-specific procedure, we should prohibit that UE monitors two TRP-specific BFD-RS sets and one cell-specific BFD-RS set at the same time. It may cause too much UE power consumption and resources waste. Nonetheless, when two TRP-specific BFD-RS sets are detected below certain quality, we may treat it as beam failure event of the whole serving cell. Correspondingly, we may send cell-specific (Rel-15/16) BFRQ transmission in this case. When such cell-specific BFRQ transmission is received, gNB learns that both TRP links are failed and the UE requests to recover one of TRP links. To some extent, this coexistence can be considered as fallback mechanism, but without much more additional PRACH resources demand.
· From perspective of SCell: 
· We do not see the need to introduce RACH-based BFRQ for TRP-specific BFR in SCell. It should be noted that in Rel-16, cell-specific BFRQ transmission for recovering SCell is performed based on MAC-CE. There is no fallback mechanism for Rel-16 SCell BFRQ. Even the UE is facing difficulty on transmit BFRQ by PUSCH in concerned serving cell, the BFR MAC-CE can be transmitted by PUSCH(s) in other serving cell(s). 
· For co-existence/interaction between cell-specific BFR and TRP-specific BFR, we share similar view as that of SpCell. There is no need to monitor TRP-specific BFD-RS and cell-specific BFD-RS at the same time. However, when all TRP-specific beam links are measured below quality, it is straightforward for UE to transmit a Rel-16 MAC-based BFRQ as we promoted in SpCell case. In this sense, gNB not only receives one new beam for recovery, but also learns that both TRP links of the serving cell has failed. One thing different from SpCell case is that Rel-16 SCell BFRQ and Rel-17 SCell TRP-specific BFRQ are both performed based MAC-CE. Hence, we may need to postpone related discussion until the design of TRP-specific MAC-CE is ready. 
Proposal 7: For PCell/PSCell, agree the followings for TRP-specific BFRQ: 
· Do not introduce RACH-based BFRQ transmission as fallback mechanism for one failed TRP; 
· When both TRP-specific BFD-RS sets are measured below quality, UE transmits cell-specific BFRQ as Rel-15/16. 
Proposal 8: For SCell, agree the followings for TRP-specific BFRQ: 
· Do not introduce RACH-based BFRQ transmission as fallback mechanism for one failed TRP; 
· Postpone discussion on relationship between cell-specific BFRQ and TRP-specific BFRQ until the design of MAC-CE for TRP-specific BFRQ is ready. 
3. Conclusion
According to the discussion mentioned above, we have the following proposals. 
Proposal 1: Support configuring transmission of cell-specific BFRQ and TRP-specific BFRQ in one serving cell. 
Proposal 2: Support explicit BFD-RS configuration for both M-DCI and S-DCI TRP-specific BFR procedure. 
Proposal 3: Support implicit BFD-RS configuration at least for M-DCI TRP-specific BFR procedure. 
Proposal 4: For TRP-specific BFD-RS, the following details are agreed: 
· The maximum reported number of BFD-RS(s) per set is 2 as starting point, 
· The maximum reported number of all BFD-RS in a BWP is 5 for explicit configuration, and 4 for implicit configuration. 
Proposal 5: PUCCH-SR resource can be activated two spatial relations for repetition. 
· Note: no further selection is imposed on activated spatial relations of PUCCH-SR resource, if two are activated.  
Proposal 6: Selection of PUCCH-SR resource is UE implementation, if configured two PUCCH-SR resources. 
Proposal 7: For PCell/PSCell, agree the followings for TRP-specific BFRQ:
· Do not introduce RACH-based BFRQ transmission as fallback mechanism for one failed TRP; 
· When both TRP-specific BFD-RS sets are measured below quality, UE transmits cell-specific BFRQ as Rel-15/16. 
Proposal 8: For SCell, agree the followings for TRP-specific BFRQ:
· Do not introduce RACH-based BFRQ transmission as fallback mechanism for one failed TRP; 
· Postpone discussion on relationship between cell-specific BFRQ and TRP-specific BFRQ until the design of MAC-CE for TRP-specific BFRQ is ready. 
Reference
1. RP-193133 New WID: Further enhancements on MIMO for NR, Samsung 

