Page 1

3GPP TSG RAN WG1 Meeting #107-e											        R1-2110764
e-Meeting, November 11th – 19th, 2021


Agenda Item:		8.1.2.3
Source:				InterDigital, Inc.
[bookmark: Title]Title:						Further Discussion on Beam Management Enhancements for Multi-TRP
[bookmark: DocumentFor]Document for:		Discussion and Decision


1. BACKGROUND
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



	
A few remaining issues on group-based beam management and per-TRP BFR enhancements remain to be discussed. In this contribution, we provide our views on the remaining issues for per-TRP BFR.

3. PER TRP BFR
PUCCH-SR resource selection rule
It has been agreed 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. At the RAN1#106b-e meeting [2], it was agreed to configure an association between a BFD-RS set and a PUCCH-SR resource:

	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.




It remains FFS how the association is done between the PUCCH-SR resource and the failed/non-failed TRP. One main issue raised during the e-mail discussions 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. Therefore, it is FFS which PUCCH-SR resource should be used for those TRPs without association. In the latest FL summary e-mail discussion, the moderator provided one more proposal regarding association:

	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




We think this is a good starting point for the remaining discussion, and we provide our views on these alternatives to conclude the discussion. 
· Alt-1 provides a solution when more than one BFD-RS set fails across the CCs. 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 is similar to Alt-1 but the chosen PUCCH-SR resource is associated to the TRP that did not fail. We prefer Alt-1 to provide implicit association between failed TRP and PUCCH-SR resource. 

Observation 1: The inter-cell case can be supported through associating PUCCH-SR resources from SpCell to TRPs in SCells. 

Proposal 1: Support Alt-1; select the PUCCH-SR associated to failed BFD-RS set.

RACH-based fallback
	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

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




In the last meeting, an agreement was made to support RACH-based fallback when beam failure is detected on all BFD-RS sets on the SpCell which is Scenario 1. It was also agreed that only CBRA is supported for fallback. In the e-mail discussion, other scenarios were identified where RACH-based fallback may be supported. 

Scenario 2 and 3 consider the case where one TRP fails on SpCell. Then, a Rel-16-based BFR for SpCell is performed using the RACH-based procedure. For Rel-17, per-TRP BFR is based on the PUCCH-SR procedure used for SCells. The MAC-CE procedure should be used by default whenever a PUCCH-SR resource and UL grant are available.

In Scenario 4 and 6, when no PUCCH-SR is configured, the only other way to complete the BFR procedure is through the RACH-based transmission which always has RACH resources configured on the SpCell. Similarly, for Scenario 4, when no UL grant is available, then the UE does not have the resources to send the BFR MAC-CE. The UE can use RACH-based transmission instead as a fallback.
 
Observation 2: PUCCH-SR procedure is the default mode of operation for per-TRP BFR whenever PUCCH-SR resources and UL grant are available. 

Proposal 2: Support RACH-based transmission for scenario 4 and 6. 


4. CONCLUSIONS
In this contribution, we provided our views on the remaining aspects of per-TRP BFR. We make the following observations and proposals:

Observation 1: The inter-cell case can be supported through associating PUCCH-SR resources from SpCell to TRPs in SCells. 

Observation 2: PUCCH-SR procedure is the default mode of operation for per-TRP BFR whenever PUCCH-SR resources and UL grant are available.

Proposal 1: Support Alt-1: select the PUCCH-SR associated to failed BFD-RS set.

Proposal 2: Support RACH-based transmission for scenario 4 and 6.
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