3GPP TSG RAN WG1 #108-e			        				            R1-2202059
e-Meeting, February 11th – 19th, 2022

Agenda Item:	8.1.2.3
Source: 	MediaTek Inc.
Title:	Remaining issues on beam management for multi-TRP
Document for: 	Discussion and Decision
Introduction 
In this contribution, we will share our views on remaining issues on beam management for multi-TRP.
Discussion
TRP-specific beam failure recovery
Explicit BFD-RS determination
In previous two meetings, RAN1 still cannot reach any consensus on how to support explicit BFD-RS determination for MTRP BFR. Since implicit BFD-RS determination is already supported for MTRP BFR and similar mechanism is also widely used in practical deployments for Rel-15/16 SpCell/SCell BFR, there is no essential need to support explicit BFD-RS determination for MTRP BFR. Thus, we prefer not to spend time on this discussion, and RAN1 can conclude no consensus on the support of explicit BFD-RS determination for Rel-17 MTRP BFR.
Proposal 1: RAN1 concludes that explicit BFD-RS determination is not supported in MTRP BFR

Whether NBI-RS configuration is mandatory in MTRP BFR
In Rel-15 BFR and Rel-16 SCell BFR, NBI-RS is always configured along with the BFR, which is a basic part of the BFR procedure. In Rel-17 MTRP BFR, it is still unclear whether NBI-RS configuration is mandatory. In our view,  Rel-17 MTRP BFR should follow the same principle as in Rel-15 BFR and Rel-16 SCell BFR.
	[bookmark: _Hlk95137441] Agreement from RAN1#106b
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


Proposal 2: NW should always configure NBI-RS set for each BFD-RS set in MTRP BFR

PUCCH-SR for MTRP BFR

	Agreement from RAN1#104b
A UE configured with TRP-specific BFR can be configured with 1 PUCCH-SR resource in a cell group
· NOTE: it has been agreed in RAN1#104-e that a UE can be configured with up to 2 PUCCH-SR resources in a cell group

Agreement from RAN1#106b
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 from RAN1#107
On the PUCCH-SR resource/SR configurations selection rule when SR is triggered and 2 PUCCH-SR resource/SR configurations are configured, the UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set.


Above agreements for PUCCH-SR have agreed for Rel-17 MTRP BFR. However, there are some remaining issues as follows need to be addressed:
Issue 1: How to configure an association between a BFD-RS set on SpCell and a PUCCH-SR resource?
“Fixed in spec” should be precluded since the agreement already indicates that the association can be “configured” by NW. Then, it should be natural to use RRC to provide such association, where detail can be left to RAN2.
Proposal 3: An association between a BFD-RS set on SpCell and a PUCCH-SR resource can be configured by RRC for MTRP BFR
· Detail signaling is up to RAN2 design

Issue 2: Whether PUCCH-SR resource can be associated with BFD-RS set if one single PUCCH-SR resource is configured in a cell group? If no, what is the behavior if beam failure is detected?
In our view, if there is only one single PUCCH-SR resource configured in a cell group, there is no need to provide the association between BFD-RS set and the PUCCH-SR resource. If beam failure is detected in any of BFD-RS sets on any CC configured with MTRP BFR, the UE triggers the PUCCH-SR resource.
Proposal 4: When one single PUCCH-SR resource is configured in a cell group, no association between BFD-RS set and the PUCCH-SR resource is configured
Proposal 5: When one single PUCCH-SR resource is configured in a cell group, UE can trigger the PUCCH-SR resource if beam failure is detected in any of BFD-RS sets on any CC configured with MTRP BFR

Issue 3: If two PUCCH-SR resources are configured in a cell group but no association is provided, what is the behavior if beam failure is detected?
In our view, UE can trigger any one of the PUCCH-SR resources if beam failure is detected in any of BFD-RS sets on any CC configured with MTRP BFR
Proposal 6: When two PUCCH-SR resources are configured in a cell group but not associated with BFD-RS sets on SpCell, UE can trigger any one of the PUCCH-SR resources if beam failure is detected in any of BFD-RS sets on any CC configured with MTRP BFR


Beam measurement/reporting enhancement to facilitate inter-TRP beam pairing
Definition of the 1st CMR set and the 2nd CMR set
According to current specification CR, UE needs to use the 1-bit resource set indicator, with value of 0 or 1, to indicate the 1st or the 2nd CMR set respectively, from which CRI or SSBRI #1 of 1st resource group (i.e., CRI or SSBRI with the largest measured L1-RSRP in the reporting instance) is reported from. For AP CMR sets, it is already clearly specified that the first and second resource sets correspond to resourcesForChannel and resourcesForChannel2 in CSI-AperiodicTriggerState, respectively. For P/SP CMR sets, csi-SSB-ResourceSetList in can provide S = 2 CMR sets. However, it is unclear that which CMR set is the 1st CMR set or the 2nd CMR set. Additional definition is needed to be specified in the specification. We see there are two alternatives as follows:
· Alt1: The 1st and 2nd entries in csi-SSB-ResourceSetList corresponds to the 1st and 2nd CMR sets, respectively
· Alt2: The CMR set with the smallest resource ID corresponds to the 1st CMR set, and another corresponds to the 2nd CMR set
Proposal 7: On the definition of the 1st CMR set and the 2nd CMR set in periodic and semi-persistent CSI Resource Settings, support one of the followings:
· Alt1: The 1st and 2nd entries in csi-SSB-ResourceSetList corresponds to the 1st and 2nd CMR sets, respectively
· Alt2: The CMR set with the smallest resource ID corresponds to the 1st CMR set, and another corresponds to the 2nd CMR set

	TS 38.214 CR (R1-2112949) 5.2.1.2 Resource settings
*** Unchanged text is omitted ***
For periodic and semi-persistent CSI Resource Settings, when the UE is configured with groupBasedBeamReporting-r17, the number of CSI Resource Sets configured is S=2, otherwise the number of CSI-RS Resource Sets configured is limited to S=1.
*** Unchanged text is omitted ***

TS 38.214 CR (R1-2112949) 5.2.1.4.1 Resource Setting configuration
*** Unchanged text is omitted ***
For aperiodic CSI, and for periodic and semi-persistent CSI resource settings, if groupBasedBeamReporting-r17 is configured, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with one or multiple CSI-ReportConfig where each CSI-ReportConfig is linked to periodic or semi-persistent, setting(s): 
-	When one Resource Setting is configured, the Resource setting is given by resourcesForChannelMeasurement for L1-RSRP measurement. In such a case, the number of configured CSI Resource Sets in the Resource Setting is S=2
For aperiodic CSI, and for aperiodic CSI resource settings, if groupBasedBeamReporting-r17 is configured, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with resourcesForChannel and resourcesForChannel2, which correspond to first and second resource sets, respectively, for L1-RSRP measurement.
*** Unchanged text is omitted ***
TS 38.214 CR (R1-2112949) 5.2.1.4.3	L1-RSRP Reporting
*** Unchanged text is omitted ***
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', or if the higher layer parameter groupBasedBeamReporting-r17 is configured, the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133]. 
When the higher layer parameter groupBasedBeamReporting-r17 in CSI-ReportConfig is configured, the UE shall indicate the CSI Resource Set associated with the largest measured value of L1-RSRP, and for each group, CRI or SSBRI of the indicated CSI Resource Set is present first, as described in clause 6.3.1.1.2 and clause 6.3.2.1.2 of [10, TS 38.321].
*** Unchanged text is omitted ***
TS 38.212 CR (R1-2112941) 6.3.1.1.2	CSI only
*** Unchanged text is omitted ***
Table 6.3.1.1.2-8B: Mapping order of CSI fields of one report for group-based CRI/RSRP or SSBRI/RSRP reporting
	CSI report number
	CSI fields

	CSI report #n
	Resource set indicator

	
	CRI or SSBRI #1 of 1st resource group as in Table 6.3.1.1.2-6

	
	CRI or SSBRI #2 of 1st resource group as in Table 6.3.1.1.2-6

	
	CRI or SSBRI #1 of 2nd resource group as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #2 of 2nd resource group as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #1 of 3rd resource group as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #2 of 3rd resource group as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #1 of 4th resource group as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSBRI #2 of 4th resource group as in Table 6.3.1.1.2-6, if reported

	
	RSRP of CRI or SSBRI #1 of 1st resource group as in Table 6.3.1.1.2-6

	
	Differential RSRP of CRI or SSBRI #2 of 1st resource group as in Table 6.3.1.1.2-6

	
	Differential RSRP of CRI or SSBRI #1 of 2nd resource group as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP of CRI or SSBRI #2 of 2nd resource group as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP of CRI or SSBRI #1 of 3rd resource group as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP of CRI or SSBRI #2 of 3rd resource group as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP of CRI or SSBRI #1 of 4th resource group as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP of CRI or SSBRI #2 of 4th resource group as in Table 6.3.1.1.2-6, if reported


where the 1-bit resource set indicator, with value of 0 or 1, indicates the 1st or the 2nd channel measurement resource set respectively, from which CRI or SSBRI #1 of 1st resource group is reported from; and all remaining resource groups, if reported, follow the same mapping order as the 1st resource group where CRI or SSBRI #1 of all remaining resource groups is reported from the indicated channel measurement resource set. For all reported resource groups, CRI or SSBRI #1 and CRI or SSBRI #2 are reported from different channel measurement resource sets.
*** Unchanged text is omitted ***




Conclusion
In this contribution, potential enhancements on beam management for multi-TRP were discussed. Based on the discussion in the previous sections, we made the following observations and proposals:
TRP-specific beam failure recovery
Proposal 1: RAN1 concludes explicit BFD-RS determination is not supported in MTRP BFR
Proposal 2: NW should always configure NBI-RS set for each BFD-RS set in MTRP BFR
Proposal 3: An association between a BFD-RS set on SpCell and a PUCCH-SR resource can be configured by RRC for MTRP BFR
· Detail signaling is up to RAN2 design
Proposal 4: When one single PUCCH-SR resource is configured in a cell group, no association between BFD-RS set and the PUCCH-SR resource is configured
Proposal 5: When one single PUCCH-SR resource is configured in a cell group, UE can trigger the PUCCH-SR resource if beam failure is detected in any of BFD-RS sets on any CC configured with MTRP BFR
Proposal 6: When two PUCCH-SR resources are configured in a cell group but not associated with BFD-RS sets on SpCell, UE can trigger any one of the PUCCH-SR resources if beam failure is detected in any of BFD-RS sets on any CC configured with MTRP BFR

Beam measurement/reporting enhancement to facilitate inter-TRP beam pairing
Proposal 7: On the definition of the 1st CMR set and the 2nd CMR set in periodic and semi-persistent CSI Resource Settings, support one of the followings:
· Alt1: The 1st and 2nd entries in csi-SSB-ResourceSetList corresponds to the 1st and 2nd CMR sets, respectively
· Alt2: The CMR set with the smallest resource ID corresponds to the 1st CMR set, and another corresponds to the 2nd CMR set



