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1. Introduction
In the previous RAN2#101 meeting, RAN2 discussed and agreed the RRC configuration of RSs for radio link monitoring as follows: 
	Agreements

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




=>	FFS: Check whether the total number of elements is limited or the number of RSs for each purpose. 
=>	FFS: Can check whether it is really allowed that the resources are entirely orthogonal. For now we assume that it is up to the NW how to configure

According to the above agreement, the following notes are captured in the current TS 38.331 v15.1.0 as follows: 
	-- A list of reference signals for detecting beam failure and/or cell level radio link failure (RLF).
	-- The network configures at most two detectionResources 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).

In this contribution we would like to discuss the combinations of RLM RS and BFD RS configurations and UE behaviour regarding the RS configuration.

2. Discussion
According to the agreements and notes from Section 1, we can summarize the UE behavior of beam failure detection and RLM/RLF according to configuration of radio link monitoring RSs as follows: 

Table 1 UE behaviour of radio link monitoring based on configured RSs
	#
	BFD/RLM
	List of RSs provided
	UE behavior

	1
	BFD
	O
	Perform BFD for the configured RSs

	
	RLM
	O
	Perform RLM for the configured RSs

	2
	BFD
	X
	Perform BFD on the activated TCI-State
(w/ CSI-RS condition TBC by RAN1)

	
	RLM
	X
	Perform RLM on the activated TCI-State
(TBC by RAN1)

	3
	BFD
	X
	Perform BFD on the activated TCI-State
(w/ CSI-RS condition TBC by RAN1)

	
	RLM
	O
	Perform RLM for the configured RSs

	4
	BFD
	O
	Perform BFD for the configured RSs

	
	RLM
	X
	?? (not discussed)



The above Table 1 covers all the possible cases when each and all of the BFD/RLM RSs are configured or not configured. From the above Table 1, we can clearly see that the cases when RLM RSs are not configured needs more confirmations and discussion. Also regarding the BFD RSs, still there is some confirmation required when BFD RSs are not configured so let’s discuss the issues one by one.

When BFD RSs are not configured (cases 2, 3)
In the previous meeting, RAN2 confirmed the RAN1 agreement that if the network did not configured the RSs for BFD, UE shall use activated TCI-State. However, among the previous RAN1 discussion, there are questions whether this BFD can be done over aperiodic and/or semi-persistent CSI-RSs, and we have the note in TS38.331 as follows: 
	-- 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).


According to the agreed beam failure detection procedure, UE needs to receive ‘beamFailureInstanceMax Count ’ number of L1 indications to trigger beam failure recovery process. Since this ‘beamFailureInstanceMax Count ’ could be more than one, the RSs configured for the activated TCI-State needs to be measured more than one incidents. Therefore, for the purpose of beam failure detection, it is natural to rule out the aperiodic and semi-persistent CSI-RSs which cannot guarantee continuous measurement. 

Proposal 1: If failureDetectionResources in the RadioLinkMonitoringConfig IE does not provide RSs for the purpose of beam failure detection, the UE performs beam failure detection based on the activated TCI-State of PDCCH which does not refer to aperiodic or semi-persistent CSI-RS.

When RLM RSs are not configured (cases 2, 4)
With respect to the case 4 in the above Table 1, when only RSs for BFD are given, the UE behavior regarding RLM for RLF is not discussed so it needs to be discussed. Since the case 2 is also considering the UE behavior regarding RLM when the RSs are not configured, it would be better to be discuss with case 4. 
Like BFD and the Proposal 1, radio link monitoring for T310 trigger also requires consecutive OOS indications and IS indications. Hence, for the purpose of radio link monitoring, aperiodic and semi-persistent CSI-RSs cannot be used. Therefore, for RLM/RLF, UE can utilize only the SS blocks and periodic CSI-RSs. 
Observation 1: For radio link monitoring, aperiodic and semi-persistent CSI-RSs cannot be used.

Considering the above observation 1 and pre-configured ‘activated TCI-States’, we can discuss which RS types could be the candidate for UE to perform RLM when the RLM RSs are not configured. Now we have only two candidates as follows:
Candidate 1) Activated TCI-States with periodic CSI-RSs
Candidate 2) Cell defined SS blocks

Following the same principle used when BFD RSs are not configured, we shall stick to candidate 1) as the solution. However, from the principle of radio link monitoring which is related with cell level radio link failure and cell reselection, it is true that restriction of RLM on such small number of RSs seems inappropriate, especially when the CSI-RSs needs to be configured UE specifically. Hence, we see another option that NR UE can detect and measure cell-defined SSBs for RLM. Therefore, we propose RAN2 to discuss the UE behavior when the RLM RSs are not configured, with respect to the ‘not’ discussed case 4 that we have. 

Proposal 2: When the RLM RSs are not configured, RAN2 should discuss the UE behavior and candidate RSs among the following alternatives: 
Alt 1) Activated TCI-States with periodic CSI-RSs
Alt 2) Cell defined SS blocks which are detected

2 Conclusion
Based on the above, RAN2 is requested to discuss and if possible agree on the following observations and  proposals:
Observation 1: For radio link monitoring, aperiodic and semi-persistent CSI-RSs cannot be used.

Proposal 1: If failureDetectionResources in the RadioLinkMonitoringConfig IE does not provide RSs for the purpose of beam failure detection, the UE performs beam failure detection based on the activated TCI-State of PDCCH which does not refer to aperiodic or semi-persistent CSI-RS.
Proposal 2: When the RLM RSs are not configured, RAN2 should discuss the UE behavior and candidate RSs among the following alternatives: 
Alt 1) Activated TCI-States with periodic CSI-RSs
Alt 2) Cell defined SS blocks which are detected

