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1 Introduction
This contribution discusses the remaining issues of RLM including;
· Relationship between RLF and BFD and BFR
· The maximum number of RLM-RS(s) and BFD-RS(s)
· Relationship between RLM-RS and serving PDCCH monitoring
2 Relationship between RLF and BFD and BFR
The relationship between RLM and beam management has been discussed in previous meetings. Finally, RAN2#101bis achieved following progress and consequently the pending issue on aperiodic indication based on BFR are addressed:
Agreements:
1:	No aperiodic indication of a successful beam recovery will be reported to RRC.
2:	BFR failure will result in a RACH failure reported to RRC and will trigger RRC to perform either re-establishment or SCG failure. This is already the behaviour according to the current MAC and RRC specs (nothing extra to specify)

Observation: RAN2 already concluded on the aperiodic indication based on BFR.
3 The maximum number of RLM-RS(s) and BFD-RS(s)
Among the following agreements on the maximum number of RLM-RS(s) and BFD-RS(s), there remain working assumptions which are band specific:
	Agreements in RAN1#92bis:
· To reply the LS from RAN2 in R1-1803577
· Answer 1:
· The maximum number of BFD-RS(s) is 2 per BWP. 
· The maximum number of RLM-RS(s) and BFD-RS(s) should depend on whether same RS(s) is shared between RLM and BFD. The maximum number of unique RS(s), each RS using different set of resources, for both RLM-RS(s) and BFD-RS(s) are:
· X RS(s) per BWP for below 3 GHz,
· X=2 (working assumption)
· Y RS(s) per BWP for above 3 GHz and below 6 GHz,
· Y=6 (working assumption)
· Z RS(s) per BWP for above 6 GHz,
· Z=8 (working assumption)
· where maximum number of BFD-RS(s) is 2 RSs per BWP and maximum number of RLM-RS(s) is 2 RSs per BWP for below 3 GHz, 4 RSs per BWP for above 3 GHz and below 6 GHz, 8 RSs per BWP for above 6 GHz. 
· Please note that support of 8 RLM-RSs and 2 BFD-RS for above 6 GHz is feasible if the 2 BFD-RS are a subset of 8 RLM-RSs.

· Answer 2:
· Yes. They can be completely orthogonal, depending on NW configuration.



It appears there is no compelling reason not to confirm the working assumptions.
Proposal 1: Confirm the working assumptions on the maximum number of unique RS(s), i.e., X=2, Y=6, Z=8.
4 Relationship between RLM-RS and serving PDCCH monitoring
Previously, RAN2 agreed following for RLM-RS:
	RAN2 Agreements#1
1	Introduce one list of RSs and indicate for each whether it is used for beam- and/or cell-RLM. 
1a	 If no RSs are provided for Beam-Monitoring, the UE performs Beam-Monitoring based on the TCI-State for PDCCH (as agreed by RAN1)
2	If no RSs are provided in this list at all (neither for Cell- nor for Beam-RLM), the UE performs Cell-RLM based on TCI-State of PDCCH



A text proposal was suggested [1] to reflect above RAN2 agreement to be concluded in this RAN1 meeting. Further, RAN1 has clarified above RAN2 agreements as following:
	Agreements in RAN1#92bis:
· Further clarification of RAN2 agreement (will require additional physical layer text proposals):
· Working assumption: If the TCI-states refer to CSI-RS for tracking, it is up to UE to select a NZP-CSI-RS resource from the configured resources for CSI-RS for tracking for RLM
· FFS on the UE behavior when TCI-states indicate a combination of SSB, CSI-RS, and CSI-RS for tracking



Regarding the UE behavior when TCI-states indicate a combination of RSs, it is our understanding that current description in TS38.214 is good enough.

In addition, RAN2 LS [2] indicates following additional agreements:
	RAN2 agreements#2
=>	If RS for beam failure detection are explicitly configured then RSs for RLM are always explicitly configured by the network



Combining above RAN2 agreements #1 and #2, the valid RS configurations for beam failure detection and radio link monitoring are cases #1, #2, and #4 as summarized in Table 1.
Table 1: RS configuration for beam failure detection and radio link monitoring
	Case
	RS for beam failure detection
	RS for radio link monitoring
	Remark

	#1
	Configured
	Configured
	

	#2
	Not configured
	Configured
	

	#3
	Configured
	Not configured
	Not supported based on above RAN2 agreements#2

	#4
	Not configured
	Not configured
	


 
5 Conclusions
Observation: RAN2 already concluded on the aperiodic indication based on BFR.
Proposal 1: Confirm the working assumptions on the maximum number of unique RS(s), i.e., X=2, Y=6, Z=8.
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Annex: TS38.331 (based on the latest endorsed CR [3])
[bookmark: _Toc510018667][bookmark: _Hlk512338927]–	RadioLinkMonitoringConfig
The RadioLinkMonitoringConfig IE is used to configure radio link monitoring for detection of beam- and/or cell radio link failure. See also 38.321, section 5.1.1.
RadioLinkMonitoringConfig information element
-- ASN1START
-- TAG-RADIOLINKMONITORINGCONFIG-START

RadioLinkMonitoringConfig ::=		SEQUENCE {
[bookmark: _Hlk508219085]	failureDetectionResourcesToAddModList			SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS	OPTIONAL, 	-- Need MN

	failureDetectionResourcesToReleaseList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS-Id	OPTIONAL,-- Need N
	beamFailureInstanceMaxCount				ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}									OPTIONAL,	-- Need S
	beamFailureDetectionTimer      			ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}			OPTIONAL,	-- Need R
	...
}

RadioLinkMonitoringRS ::=			SEQUENCE {
	radioLinkMonitoringRS-Id				RadioLinkMonitoringRS-Id,
	purpose								ENUMERATED {beamFailure, rlf, both},
	detectionResource					CHOICE {
		ssb-Index							SSB-Index,
		csi-RS-Index						NZP-CSI-RS-ResourceId
	},
	...
}

-- TAG-RADIOLINKMONITORINGCONFIG-STOP
-- ASN1STOP


[bookmark: _Toc510018702]–	TCI-State	
The TCI-State IE associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type.
TCI-State information element
-- ASN1START
-- TAG-TCI-STATE-START

TCI-State ::= 						SEQUENCE {
	tci-StateId							TCI-StateId,
	qcl-Type1							QCL-Info,
	qcl-Type2							QCL-Info																OPTIONAL,	-- Need R
	nrofPTRS-Ports						ENUMERATED {n1, n2}														OPTIONAL,	-- Need R
	...
}

QCL-Info ::=						SEQUENCE {
	cell								ServCellIndex															OPTIONAL,	-- Need R
	bwp-Id								BWP-Id																	OPTIONAL, -- Cond CSI-RS-Indicated
	referenceSignal						CHOICE {
		csi-rs								NZP-CSI-RS-ResourceId,
		ssb									SSB-Index,
		csi-RS-for-tracking					NZP-CSI-RS-ResourceSetId
	},
	qcl-Type							ENUMERATED {typeA, typeB, typeC, typeD},
	...
}

-- TAG-TCI-STATE-STOP
-- ASN1STOP


	QCL-Info field descriptions

	bwp-Id
The DL BWP which the RS is located in.

	cell
The carrier which the RS is located in. If the field is absent, it applies to the serving cell in which the TCI-State is configured. The RS can be located on a serving cell other than the serving cell in which the TCI-State is configured  only if the qcl-Type is configured as typeD. See TS 38.214 section 5.1.5.

	csi-RS-for-tracking
A set of CSI-RS resources for tracking

	referenceSignal
Cond NZP-CSI-RS-Indicated: mandatory if csi-rs or csi-RS-for-tracking is included, absent otherwiseReference signal with which quasi-collocation information is provided as specified in TS 38.3214 subclause 5.1.5.

	qcl-Type 
QCL type as specified in TS 38.214 subclause 5.1.5.



	Conditional Presence
	Explanation

	CSI-RS-Indicated
	This field is mandatory present if csi-rs or csi-RS-for-tracking is included, absent otherwise





