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Introduction
In the last meeting, the following agreements on beam management enhancements for multi-TRP were made [1]. Based on the agreements, we provide our views on beam measurement/reporting enhancement and beam failure recovery for multi-TRP in this contribution.

	Beam measurement/reporting enhancement


Beam failure recovery for multi-TRP

Agreement
Support to configure an association between a BFD-RS set on SpCell and a PUCCH-SR resource / SR configuration for per TRP BFR.
· FFS: Configure an association between a BFD-RS set on SCell and a PUCCH-SR resource / SR configuration for per TRP BFR
A UE capability signaling is introduced for indicating the support of this association. Above applies only for multi-DCI case.

Agreement
RACH-based transmission can be triggered on a SpCell at least in the following scenarios
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· FFS: other scenarios
· Scenario 2: at least one TRP fails on SpCell
· Scenario 3: at least one pre-defined TRP fails on SpCell
· Scenario 4: at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available
· Scenario 5: If MAC-CE based reporting does not work (details FFS)
· Scenario 6: When no PUCCH-SR is configured

Agreement
To associate BFD-RS set k and NBI-RS set j
· Alt-1: 1-to-1, fixed in spec
· Whether NBI-RS configuration is mandatory is separate discussion

Conclusion
Design of MAC-CE related to SpCell when transmitted on msg3, msgA is up to RAN2.

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 CORESETPoolIndex k (k=0,1) is updated by the RS resource associated with the latest reported new candidate beam (if found) associated with the failed BFD -RS set k (k=0,1) in the MAC-CE for TRP -specific BFR 
· The above applies to Scell and SpCell 
· The above applies for the multi-DCI case

Agreement
SCS of the 28 symbols is the smallest SCS of the active DL BWP for the response reception CC and of the active DL BWP (s) of the CC(s) with the failed TRP link(s) reported in BFR MAC CE.

Agreement
For RACH-based transmission, at least when all BFD-RS sets fail in SPCell, CBRA is supported


Discussion
Beam measurement/reporting enhancement
NR strives to support the simultaneous multi-TRP transmission with multi-panel reception at the UE according to the WID, and details of the beam measurement/reporting enhancements have been discussed in previous meetings. To date, group-based beam reporting, CMR resource configuration, and differential beam reporting have been agreed. Now, the remaining issues in beam measurement/reporting enhancement are UE panel/antenna related feedback and support of L1-SINR. Although two issues were discussed in the last e-mail discussion, no consensus was reached due to the different views of the companies. We present our views again with the updated FL proposals on these issues.


UE panel/antenna related feedback
In the last meeting, we had the FL proposal 1.1 as follows.

FL Proposal 1.1: gNB configures/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: 
· Alt-1: whether beams are associated to different Rx filters/panels
· Alt-1a: gNB configures UE to report beams are associated with same and/or different RX spatial filters 
· Alt-2: whether beams are received with spatial multiplexing or diversity 
· Alt-2a: gNB configures UE to report beams for spatial multiplexing or diversity.
· Alt-3: maximum number of supported layer per DL RS in a group 

First of all, the UE panel/antenna related feedback can be useful for NW, and if so, it is sufficient to indicate whether beams are associated to different RX filters/panels. Therefore, we prefer Alt-1. We think whether beams are received for spatial multiplexing or diversity, and the maximum number of supported layers per DL RS in a group are the items to be discussed in CSI measurement/reporting enhancement, and thus Alt-2, Alt-2a, and Alt-3 are not in our scope. We are also fine with the following latest updated FL proposal 1.1.

Updated FL Proposal 1.1: For beam reporting option 2, gNB configures UE whether to report beams associated with same or different RX spatial filters.

Proposal 1: It would be good to support UE panel/antenna related feedback on whether beams are associated to different Rx filters/panels.


Support of L1-SINR
As in Rel.16, L1-SINR should be supported to enhance the beam measurement/reporting in Rel.17. To achieve good performances in simultaneous multi-TRP transmission with multi-panel reception, it is essential to consider the inter-beam interference in beam measurement and reporting. In addition, the substantial gain with L1-SINR reporting can be observed in the evaluation results provided by Qualcomm. Hence, L1-SINR should be supported in the Rel.17 beam measurement/reporting, and we support the latest FL proposal 1.2.

FL Proposal 1.2: Support L1-SINR for beam reporting option 2
· IMR resource assumptions:  explicit IMR configuration, including ZP or NZP IMR

Proposal 2: L1-SINR for beam reporting with the explicit IMR configuration including ZP or NZP IMR should be supported to enhance the beam measurement/reporting in Rel.17.


Beam failure recovery for multi-TRP
In Rel.17, per-TRP based BFR, also called TRP-specific BFR, was agreed to support, and the enhancement aspects that enable per-TRP based BFR according to the BFR procedure have been discussed. Most of the essential features have been agreed, but some issues still remain despite intense discussions during several meetings. In this section, we provide our views on the remaining issues of M-TRP BFR enhancement.

TRP-specific BFRQ
Regarding the enhancements on TRP-specific BFRQ, it has been difficult to make a consensus on the details of PUCCH-SR. In particular, companies had very different views on the PUCCH-SR resource selection rule. While discussing the condition of PUCCH-SR resource selection, it was first agreed to support to configure an association between a BFD-RS set on SpCell and a PUCCH-SR resource / SR configuration for per TRP BFR in the last meeting. For FFS point, there was a FL proposal 2.5-1 as follows.

FL Proposal 2.5-1: Down select one out of the following alternatives
·Alt-1: Configuration of an association between a BFD-RS set on Scell and a PUCCH-SR resource / SR configuration for per TRP BFR is supported
·Alt-2: Configuration of an association between a BFD-RS set on Scell and a PUCCH-SR resource / SR configuration for per TRP BFR is not supported

We support the FL proposal, and we prefer Alt-1. We think the association between a BFD-RS set on SCell and a PUCCH-SR resource / SR configuration is necessary to consider BFR in intra-band or inter-band CA case. Based on this, regarding the FL proposal 2.5-2 as below, we prefer to support Alt-2. Actually, both alternatives are fine because the association detail is flexible. There were still some concerns, but we think this is a reasonable result of our best efforts.

FL Proposal 2.5-2: On the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured:
· If all failed BFD RS sets cross CCs are associated with the same PUCCH SR resource
· Alt-1: select the PUCCH SR associated to failed BFD-RS set
· Alt-2: select the PUCCH SR associated to non-failed BFD-RS set
Else PUCCH-SR resource selection is up to UE implementation

Proposal 3: Support to configure an association between a TRP (e.g., BFD-RS set) on SCell and a PUCCH-SR resource on SpCell for PUCCH-SR resource selection for TRP-specific BFR (Alt-1).

Proposal 4: Support the selection of PUCCH-SR associated to non-failed BFD-RS set (Alt-2), if all failed BFD RS sets cross CCs are associated with the same PUCCH-SR resource.

Whether a PUCCH-SR resource can be configured with 2 spatial relations is another issue that did not have a common view in previous meetings. We think it seems possible to configure 2 spatial relations for a PUCCH-SR resource. Therefore, when the two spatial relations are configured for a PUCCH-SR resource, UE can select the spatial filter that corresponds to the desired TRP.

Proposal 5: PUCCH-SR resource can be configured with 2 spatial relations.


UE behavior after receiving gNB response
It was agreed that, 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. In addition, UE can apply the new candidate beam (if found) for PUCCH on the failed BFD-RS set.

Proposal 6: UE can apply the new candidate beam (if found) for PUCCH on the failed BFD-RS set.
Summary
In this contribution, we discuss the issues on beam measurement/reporting enhancement and beam failure recovery for multi-TRP. Our views are summarized as follows.
Proposal 1: It would be good to support UE panel/antenna related feedback on whether beams are associated to different Rx filters/panels.
Proposal 2: L1-SINR for beam reporting with the explicit IMR configuration including ZP or NZP IMR should be supported to enhance the beam measurement/reporting in Rel.17.
Proposal 3: Support to configure an association between a TRP (e.g., BFD-RS set) on SCell and a PUCCH-SR resource on SpCell for PUCCH-SR resource selection for TRP-specific BFR (Alt-1).
Proposal 4: Support the selection of PUCCH-SR associated to non-failed BFD-RS set (Alt-2), if all failed BFD RS sets cross CCs are associated with the same PUCCH-SR resource.
Proposal 5: PUCCH-SR resource can be configured with 2 spatial relations.
Proposal 6: UE can apply the new candidate beam (if found) for PUCCH on the failed BFD-RS set.
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