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1	Introduction
Recently 38.331 ASN.1 has made its signalling structure for radio link monitoring (RLM). In there the RS configuration for RLM was merged into that for beam failure detection, as follows: 
<RAN2#101 ASN.1 email discussion>
[bookmark: _Hlk508012601]–	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

BeamFailureDetectionConfigRadioLinkMonitoringConfig ::=			SEQUENCE {
[bookmark: _Hlk508219085]	-- A list of reference signals for detecting beam failure and/or cell level radio link failure (RLF).
	-- The network configures at most two detectionResoruces per BWP for the purpose "beamFailure" or "both". 
	-- If no RSs are provided for the purpose of beam failure detection, the UE performs beam monitoring based on the activated TCI-State 
	-- for PDCCH. However, if the activated TCI state refers to an aperiodic or semi-persistent CSI-RS, the gNB configures the failure
	-- detection resources explicitly (FFS_RAN1: TBC by RAN1).
	-- If no RSs are provided in this list at all (neither for Cell- nor for Beam-RLM), the UE performs also Cell-RLM based 
	-- on the activated TCI-State of PDCCH (FFS_RAN1: TBC by RAN1).
	-- When the network reconfigures this field, the UE resets on-going RLF timers and counters.
SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS	}																										OPTIONAL, 	-- Need M
	-- This field determines after how many beam failure events the UE triggers beam failure recovery (see 38.321, section 5.17). 
	-- Value n1 corresponds to 1 beam failure instance, n2 corresponds to 2 beam failure instances and so on. 
	-- When the network reconfigures this field, the UE resets on-going RLF timers and counters. 
	-- If the field is absent, the UE does not trigger beam failure recovery.
	beamFailureInstanceMaxCount				ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}									OPTIONAL,	-- Need S
	-- Timer for beam failure detection (see 38.321, section FFS_Section). See also the BeamFailureRecoveryConfig IE.
	-- Value in number of "periods of Beam Failure Detection" Reference Signal. Value pbfd1 corresponds to 1 period of Beam Failure 
	-- Detection Reference Signal, value pbfd2 corresponds to 2 periods of Beam Failure Detection Reference Signal and so on.
	-- When the network reconfigures this field, the UE resets on-going RLF timers and counters.
	beamFailureDetectionTimer      			ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}			OPTIONAL,	-- Need R
	...
}

RadioLinkMonitoringRS ::=				SEQUENCE {
	-- Determines whether the UE shall monitor the associated reference signal for the purpose of cell- and/or beam failure detection.
	purpose									ENUMERATED {beamFailure, rlf, both},
	-- A reference signal that the UE shall use for radio link monitoring. The network provides an ssb-Index only if
	-- the purpose is set to rlf.
	detectionResource						CHOICE {
		ssb-Index								SSB-Index,
		csi-RS-Index							NZP-CSI-RS-ResourceId
	},
	...
}

-- TAG-RADIOLINKMONITORINGCONFIG-STOP
-- ASN1STOP

In this contribution, we focus on the RS restriction related annotation (the cyan highlighted part.)

2	RS for RLM restriction 
The cyan part “The network provides an ssb-Index only if the purpose is set to rlf.” means equivalently that all the CSI-RS for RLM (same as rlf) should be reused for beam failure detection too. The reason of making that restriction was :
<From R2-180xxxx Corrections on L1 Parameters for EN-DC update after RAN-101 - v22>
Ericsson comment:
“38.213 currently states
A UE can be configured, for a serving cell, with a set [image: ] of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set [image: ] of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell.”

Huawei comment:
“Agreement:
For a UE, only periodic CSI-RS or SSB which is spatially QCL’ed with PDCCH DMRS is used for beam failure detection
Support explicit configuration for the periodic CSI-RS for beam failure detection
If this configuration is not made, the default mode is the following:
UE expects at least one of periodic CSI-RS or SSB is spatially QCL’ed to PDCCH DMRS”

In summary of above grounds, for radio link quality, CSI-RS (periodic or whatever) and/or SSB can be configured, and for the beam failure detection periodic RS (such as periodic CSI-RS or SSB) should be configured or UE regards at least one periodic CSI-RS or SSB is given implicitly. However, the latter is only in the beam failure detection perspective, and there is no explicit agreement or specification on the radio link failure RS restriction. 
Observation 1. There is no restriction on RS type for RLM in current RAN1 agreement and specification.
 
For reducing the signalling overhead, RAN2 made a merged list of RS for beam failure and RLM. However how much these RSs for two purposes can be reused is still unclear. At least we have a related agreement on this as follows:
<RAN1#90b>
Agreements:
•RLM-RS based on CSI-RS can be separately configured from CSI-RS for BM.
	oFramework for signaling CSI-RS for RLM would use the same signaling framework for signaling CSI-RS for BM.
		oFFS: additional updates of CSI-RS for RLM based on updates of CSI-RS in BM
		oNote: Network can choose to re-use of some or all of CSI-RS resources for BM for CSI-RS for RLM.


On checking the possibility that CSI-RS used for RLM is always reused for beam failure, our RAN1 identified that there is additional restriction on CSI-RS used for RLM such as CDM type, density and # of ports. See the coming latest TS 38.213.
TS38.213 section 5
…
A UE can be configured for each SpCell [11, TS 38.321] with a set of resource indexes for radio link monitoring by higher layer parameter RLM-RS-List. The UE is provided by higher layer parameter RLM-RS an association between a resource index, from the set of resource indexes, with either a CSI-RS resource configuration or a SS/PBCH block. For a CSI-RS resource configuration, the UE is provided a corresponding index by higher layer parameter RLM-CSIRS. The higher layer parameters CSI-IM-RE-pattern, CSI-IM-Resource, CSI-IM-ResourceId, CSI-IM-timeConfig, CSI-IM-FreqBand, CSI-IM-ResourceMapping, and Pc_SS in the CSI-RS configuration are not applicable. In CSI-RS resource configuration, a UE expects to be provided only ‘No CDM’ from higher layer parameter CDM-Type, only ‘1’ and ‘3’ from higher layer parameter density, and only ‘1 port’ from higher layer parameter nrofPorts [6, TS 38.214]. For a SS/PBCH block, the UE is provided a corresponding index by higher layer parameter RLM-SSB. 
On comparing the required configuration between CSI-RS for beam failure detection and RLM, fortunately we got to know that even above further restriction of CSI-RS properties for RLM are not conflict to that for beam failure detection RS property. (it was agreed that only 1-port CSI-RS can be used for beam failure in RAN1 last meeting). One more condition to be considered is the periodic CSI-RS configured to be beam failure RS shall be spatial QCLed to the PDCCH. The current CSI-RS for RLM doesn’t have the requirement on QCL to one PDCCH. So this should be checked further. 

Observation 2. Generally, the CSI-RS resource for RLM can be used for beam failure RS, however, for each particular CSI-RS resource for RLM, it is necessary to check if it is spatial QCLed to one PDCCH to determine if it can be used for beam failure.

Current LS (R2-1804017) sent to RAN1 in the last meeting was covering only the maximum or partial number of RS for both of beam failure detection and RLM, and whether those RS could be completely orthogonal. We have to know whether CSI-RS for RLM can/should be directly used for beam failure detection and whether there is no case where CSI-RS can be used only for RLM. Therefore we need the confirmation on this aspect from RAN1.  
Proposal 1. RAN2 sends LS to RAN1 to ask whether CSI-RS for RLM can be directly used for beam failure detection and whether there is no case where CSI-RS can be used only for RLM.

We don’t have any clue on this information. Therefore, we propose to remove the cyan part until RAN2 have the confirmation from RAN1 to keep open the possibility of using different CSI-RS for RLM with beam failure detection. 

Proposal 2. RAN2 should remove the annotation “The network provides an ssb-Index only if the purpose is set to rlf.” sentence from current TS 38.331 ASN.1 RadioLinkMonitoringConfig IE for now.

3	Conclusion 
From above discussion we have the following conclusion with the proposals:
Proposal 1. RAN2 sends LS to RAN1 to ask whether CSI-RS for RLM can be directly used for beam failure detection and whether there is no case where CSI-RS can be used only for RLM.
Proposal 2. RAN2 should remove the annotation “The network provides an ssb-Index only if the purpose is set to rlf.” sentence from current 38.331 RadioLinkMonitoringConfig IE for now.
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