
[bookmark: _GoBack]3GPP TSG RAN WG1 #105b-e				 	         		R1-2105754
e-Meeting, May 10th – 27th, 2021
Agenda Item:  8.1.2.3
Source:	ITRI
Title:	Discussion on beam management for multi-TRP
Document for:	Discussion and Decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #103-e and #104b-e, the following agreements were approved:
	Agreement
· For M-TRP beam failure detection, support independent BFD-RS configuration per-TRP, where each TRP is associated with a BFD-RS set.
· FFS: The number of BFD RSs per BFD-RS set, the number of BFD-RS sets, and number of BFD RSs across all BFD-RS sets per DL BWP
· Support at least one of explicit and implicit BFD-RS configuration
· With explicit BFD-RS configuration, each BFD-RS set is explicitly configured
· FFS: Further study QCL relationship between BFD-RS and CORESET
· FFS: How to determine implicit BFD-RS configuration, if supported
· …

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


In this contribution, we provide our views on per-TRP based beam failure recovery.
Per-TRP based beam failure recovery
BFD-RS set configuration
To perform per-TRP based beam failure recovery procedure, we have agreed independent BFD-RS configuration per-TRP, where each TRP is associated with a BFD-RS set. In this case, UE is able to monitor the beam state of each TRP. In Rel-15/16, we had introduced explicit and implicit configuration of BFD set. Besides, implicit BFD-RS configuration can save control signalling overhead. Therefore, we support both explicit and implicit BFD-RS configuration for per-TRP based BFD. 

Proposal 1: Support both explicit and implicit BFD-RS configuration
 
In Rel-16, for M-DCI based M-TRP, we have agreed that one CORESET in a “PDCCH-config” corresponds to one TRP and each CORESET could be configured a value of CORESETPoolIndex for UE to differentiate the PDSCHs transmitted from different TRPs, which means the value of CORESETPoolIndex is implicitly associated with one TRP. For implicit BFD-RS configuration, one possible way is that each BFD RS is associated with a value of CORESETPoolIndex, when UE is configured with multiple TRP operation. As shown in Fig.1, those BFD RSs associated with the same value of CORESETPoolIndex belong to a BFD-RS set. According to this association, the UE can declare one TRP is beam failure when the number of beam failure instances corresponding to those BFD RSs of that TRP is large than a threshold and then UE could try to find a new candidate beam corresponding to the TRP which is declared beam failure for further reconnection. 

[image: ]
Fig.1 Implicit BFD-RS configuration for M-DCI based M-TRP
Proposal 2: For implicit BFD-RS configuration, BFD-RS is derived from CORESETs with a given CORESETPoolIndex

PDSCH reception when one TRP is link-failed
In Rel-16, for multi-DCI based multi-TRP transmission, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE would prepare two default Rx beams for receiving potential PDSCHs transmitted from two TRPs, where each default Rx beam is associated with one value of CORESETPoolIndex. However, when one TRP is declared beam failure by UE, the UE would waste power for still turning on one of the default Rx beams for receiving the signal transmitted from the TRP which is beam failure, which further introduces restriction of Rx beam utilization at UE side. In this case, for relaxing the Rx beam utilization and for power saving, UE could keep one default Rx beam for receiving potential PDSCH transmitted from one non-failed TRPs, when UE declares one TRP is link-failed.
Proposal 3: For M-DCI in TRP-specific BFR, if one TRP is declared beam failure and if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE keeps one default Rx beam for receiving potential PDSCH transmitted from non-failed TRPs
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Proposal 1: Support both explicit and implicit BFD-RS configuration

Proposal 2: For implicit BFD-RS configuration, BFD-RS is derived from CORESETs with a given CORESETPoolIndex
Proposal 3: For M-DCI in TRP-specific BFR, if one TRP is declared beam failure and if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than a threshold, UE keeps one default Rx beam for receiving potential PDSCH transmitted from non-failed TRP
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