
[bookmark: _GoBack]3GPP TSG RAN WG1 #104-e				 	         		R1- 2101568
e-Meeting, January 25th – February 5th, 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, 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
· For M-TRP new beam identification
· Support independent configuration of new beam identification RS (NBI-RS) set per TRP if NBI-RS set per TRP is configured
· FFS: detail on association of BFD-RS and NBI-RS
· Support the same new beam identification and configuration criteria as Rel.16, including  L1-RSRP, threshold

Agreement
Support TRP-specific BFD counter and timer in the MAC procedure
· The term TRP is used only for the purposes of discussions in RAN1 and whether/how to capture this is FFS

Agreement
· Support a BFRQ framework based on Rel.16 SCell BFR BFRQ 
· In RAN1#104-e, select one from the following options
· Option 1: Up to one dedicated PUCCH-SR resource in a cell group
· A cell group refers to either MCG, SCG, or PUCCH cell group
· FFS: number of spatial filters associated with the PUCCH-SR resources  
· FFS: How the SR configuration is done
· Option 2:  Up to two (or more) dedicated PUCCH-SR resources in a cell group
· A cell group refers to either MCG, SCG, or PUCCH cell group
· FFS: whether each PUCCH-SR resource is restricted to be associated to one spatial filter
· FFS: How the SR configuration is done
· FFS: Whether no dedicated PUCCH-SR resource can be supported in addition to Option 1 or Option 2
· Study whether and how to provide the following information in BFRQ MAC-CE 
· Index information of failed TRP(s)
· CC index (if applicable)
· New candidate beam index (if found)
· Indication whether new beam(s) is found 
· FFS: whether/how to incorporate multi-TRP failure


In this contribution, we provide our views on per-TRP based beam failure recovery.
Per-TRP based beam failure recovery
BFD-RS set configuration
In the last meeting, to perform per-TRP based beam failure recovery procedure, we agreed independent BFD-RS configuration per-TRP, where ach 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 introduced parameter CORESETPoolIndex, where the 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. 
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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
Since each TRP is associated with a BFD-RS set and the total number of TRP is two for M-TRP operation, up to two BFD-RS sets can be configured.
Proposal 3: Up to two BFD-RS sets can be configured
New beam identification

Once UE declares one TRP is beam failure, the UE would monitors candidate beam RSs to find a new candidate beam. UE may not necessary to search all the candidate beam to find a new beam. If the set of candidate beam RS is not divided into two NBI-RS sets where each set corresponds to one TRP, UE may find a new beam from those candidate beam RSs which transmit from the TRP which is not beam failure. In this case, each candidate beam RS can be associated with a value of CORESETPoolIndex. Those candidate beam RSs associated with the same value of CORESETPoolIndex belong to a set. UE monitors candidate beam RS associated with the same value of CORESETPoolIndex to find a new candidate beam of the corresponding TRP, after UE declares the corresponding TRP is beam failure.
Proposal 4: For TRP-specific new candidate beam identification, each candidate beam RS is associated with a value of CORESETPoolIndex
BFRQ
In Rel-15/16, PUCCH-SR is configured with one spatial relation. However, for M-TRP operation in PCell, if the transmission direction of PUCCH-SR points to the TRP declared beam failure, the network can not receive the scheduling request and then UE may not quickly transmit beam failure information to the network through the BFRQ MAC-CE. Therefore, support up to two dedicated PUCCH-SR resources, where each PUCCH-SR resource transmits to the corresponding TRP.   
Proposal 5: Support up to two dedicated PUCCH-SR resources, whether each PUCCH-SR resource is associated to one spatial filter
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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: Up to two BFD-RS sets can be configured
Proposal 4: For TRP-specific new candidate beam identification, each candidate beam RS is associated with a value of CORESETPoolIndex
Proposal 5: Support up to two dedicated PUCCH-SR resources, whether each PUCCH-SR resource is associated to one spatial filter
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