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1. INTRODUCTION
The work on the WID for Rel-17 eMIMO [1] was kicked off in the RAN1 #102-e meeting. This AI studies the enhancements to the beam management framework for multi-TRP including per TRP BFR enhancements:

	2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
· Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception



In the past meetings, significant progress was achieved on group-based beam management and per-TRP BFR enhancements. In this contribution, we provide our views on the remaining issues for per-TRP BFR. 
 
2. PER-TRP BFR

[bookmark: _Hlk71037871]PUCCH-SR resource selection rule
It’s agreed so far that up to two PUCCH-SR resources may be configured per cell group. One of the remaining open issues concerns the PUCCH-SR resource selection. The association between PUCCH-SR resources and TRP remains FFS which affects the UE’s choice of PUCCH-SR resource when a TRP fails. Three alternatives were initially discussed in RAN1#104b-e [2]:

	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)



Later, several options were highlighted for down-selection in RAN1#105-e [3]:

	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.
· [bookmark: _Hlk73050134]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.



After the RAN1#105-e meeting, further discussions were made offline through e-mail discussions and the following proposals were drafted:

	Proposal 1
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 a PUCCH-SR resource on SpCell.

Proposal 2
· When 2 PUCCH-SR resources are configured on SpCell, if SR for BFR is triggered (e.g., by any TRP/cell failure in the cell group), the two PUCCH-SR resources are transmitted.



At the RAN1#106-e meeting, a proposal was made in the e-mail discussion which had a significant support:

	· 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.



With respect to the e-mail discussion proposal, we agree that an association between a TRP and a PUCCH-SR resource is desirable for the SpCell case. It enables the UE to implicitly provide information on the failed TRP which is useful for the gNB’s scheduling decisions. We propose to confirm the proposal. 

Observation 1: Association between PUCCH-SR and BFD-RS set provides information to the network for its further scheduling decisions.
 
Proposal 1: Confirm the proposal to configure an association between a TRP and a PUCCH-SR resource on SpCell. 

For the different alternatives, one main issue raised during the e-mail discussion is for the inter-cell case. If different TRPs are configured in different cells, then there may be more TRPs than PUCCH-SR resources configured for the cell group since they are limited to 2. Then it is FFS which PUCCH-SR resource should be used for those TRPs without association.
Alt 2.5.2A does not specify a rule for choosing PUCCH-SR resources, and it is left up to UE implementation. We don’t see the benefit of leaving it up entirely to UE implementation as the association between failed TRP and PUCCH-SR provides useful information to the network on which TRP to use for the scheduling grant. 
Alt 2.5.2B provides a solution when at most one BFD-RS set fails per CC. Then the UE selects the associated PUCCH-SR resource to the failed TRP. If more than one BFD-RS set fails across the CCs, then for TRPs in SCells, they may be associated with a PUCCH-SR resource in the SpCell. This ensures that the association between PUCCH-SR resource and failed TRP is configured. 
Alt 2.5.2C is similar to Alt2.5.2B but the chosen PUCCH-SR resource is associated to the TRP that did not fail. 
Alt 2.5.2D suggests reverting the past agreement and to reduce the number of configurable PUCCH-SR resource to 1 per cell group. This is not a desirable option because there is already significant support for 2 PUCCH-SR resources. 
Based on this, we suggest that down-selection should be between Alt 2.5.2B and Alt 2.5.2C. We prefer Alt 2.5.2B. 

Observation 2: The inter-cell case can be supported through associating PUCCH-SR resources from SpCell to TRPs in SCells. 

Proposal 2: Support Alt 2.5.2B/Alt2. 


BFD-RS configuration
	· 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
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

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.


	It’s agreed in Rel-17 to support two BFD-RS sets where each BFD-RS set is associated to a TRP. Both implicit and explicit configuration of BFD-RS sets is possible. For the explicit configuration, BFD-RS resources are configured per BFD-RS set k, and this can be achieved in either S-DCI or M-DCI case. Implicit configuration is only supported for the M-DCI case where the BFD-RS set k resources are derived based on CORESETPoolIndex k. With a single activated TCI state per CORESET, then the TCI associated to the BFD-RS set can be determined. 
More than one TCI states can be activated for a CORESET. For example, as part of Rel-17 PDCCH reliability enhancements, it was agreed to support single DCI SFN mode where a single DCI is transmitted SFN-ed with two TCI states corresponding to two TRPs. Thus, there is no CORESETPoolIndex to implicitly configure a BFD-RS set. Since the two TCI states are associated to two TRPs, it remains FFS how the UE determines the BFD-RS set implicitly. In this case, one solution is that UE assumes the CORESET with two activated TCI states to be associated with two BFD-RS set where each is configured with one TCI state. 
	
Observation 3: CORESETs with more than 1 activated TCI state are used for mTRP Rel-17 cases with two TRPs per CORESET. 

Proposal 3: UE assumes the CORESET with two activated TCI states to be associated with two BFD-RS set where each is configured with one TCI state. 

Simultaneous BFR at both TRPs
An important special case to consider is the case when both TRPs declare beam failure simultaneously. If BFR for both TRP1 and TRP2 are triggered at the same time, then it is not clear how UE should react to such situation. Such scenario represents a more severe case of beam failure, and hence it requires the quickest and most reliable response. Therefore, in our view, the BFR associated to TRP1 or PCell should be prioritized. Then, like Rel-15 PCell BFR, non-contention-based PRACH resource can be used. 

Observation 4: BFR at both TRP is a severe beam failure case that needs to be considered.

Proposal 4: If beam failure is detected at both TRP simultaneously, the BFR associated to TRP1 or PCell should be prioritized. 

3. CONCLUSIONS
This contribution discussed the remaining details on multi-TRP beam management. Based on the presented discussion, we make the following observations and proposals:

Observation 1: Association between PUCCH-SR and BFD-RS set provides information to the network for its further scheduling decisions. 

Observation 2: The inter-cell case can be supported through associating PUCCH-SR resources from SpCell to TRPs in SCells. 

Observation 3: CORESETs with more than 1 activated TCI state are used for mTRP Rel-17 cases with two TRPs per CORESET. 

Observation 4: BFR at both TRP is a severe beam failure case that needs to be considered.


Proposal 1: Confirm the proposal to configure an association between a TRP and a PUCCH-SR resource on SpCell. 

Proposal 2: Support Alt 2.5.2B/Alt2. 

Proposal 3: UE assumes the CORESET with two activated TCI states to be associated with two BFD-RS set where each is configured with one TCI state. 

Proposal 4: If beam failure is detected at both TRP simultaneously, the BFR associated to TRP1 or PCell should be prioritized. 
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