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1. Introduction
In this contribution, some remaining issues on RLM-RS are discussed.
2. Discussion
2.1. RLM-RS
In the previous RAN1 and RAN2 meetings [1] [2], the following agreements on RLM-RS were made,
	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

Agreements:

· 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


Even though we have the agreements above, there is still some issues need to be further clarified.
Firstly, if TCI state refers to RS that is transmitted out of the frequency range of the active BWP, what is the UE behavior? There are three kinds of RS that can be configured as the reference of TCI-state for PDCCH, SS block, CSI-RS for beam management (BM), and CSI-RS for tracking (TRS). As agreed in [3], TRS is always located inside the active bandwidth part, the issue will only occur to the SS block and CSI-RS for BM configured as the reference of TCI-states.
As already agreed, the RLM is performed only in the active bandwidth part of the primary cell. Therefore, if TCI state refers to RS that is outside the frequency range of the active BWP, the RS cannot be used as the RLM-RS. 
Proposal 1: Further clarification is needed that, if TCI state refers to RS that is transmitted out of the frequency range of the active BWP, the RS cannot be used as the RLM-RS.
Secondly, if TCI states refer to two different types of RS, which RS is used for RLM? As a common understanding, the radio link monitoring is performed to assess the DL control channel quality in multiple beams. To achieve more accurate evaluation of hypothetic BLER of PDCCH, the hypothetic BLER is usually estimated through the SINR of the RLM-RS. Therefore, it would be best if the RLM-RSs have QCL relationship with the CORESETs with respect to spatial Rx parameters, i.e. QCL Type-D, when the RLM-RS is not explicitly configured. 
As described in section 5.1.5 of [4], the allowed QCL-Type configuration and the reference RS combinations are given as follows,
	……
-
For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect
-
 'QCL-TypeA' configuration with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, or
-
{'QCL-TypeA' and 'QCL-TypeD'} configuration with SS/PBCH block if UE is not configured with CSI-RS in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, or
-
'QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.

……


Accordingly, we enumerate all the combinations of TCI states configuration for PDCCH, as follows:

Case A: TRS/Type-A

Case B: CSI-RS for BM/Type-D
Case C: TRS/Type-A + CSI-RS for BM/Type-D

Case D: SSB/Type-A + Type-D

In case-A, case-B and case-D, there is no confusion that the only one RS should be used for RLM if they are located in the active BWP. While for case-C, the CSI-RS for BM should be used as the RS for RLM rather than the TRS, due to QCL-TypeD is preferred for RLM as stated above. If there is no ‘QCL-TypeD’ RS configured (Case A), or the ‘QCL-TypeD’ RS is outside the frequency range of active BWP (Case-C), UE can select TRS in the active BWP to perform RLM if configured. If all RS(s), which TCI-states of a CORESET refers to, were transmitted outside active BWP, UE would not perform RLM using any RS associated with that CORESET.
Proposal 2: In case that RLM-RS is not explicitly configured, the following UE behavior should be adopted
· if the TCI states refers to two different RSs, the RS in the active BWP that is configured ‘QCL-TypeD’ with DM-RS of CORESET should be used for RLM,
· if there is no ‘QCL-TypeD’ RS configured, or the ‘QCL-TypeD’ RS is outside the frequency range of active BWP, UE can select RS with other QCL-Type(TRS) in the active BWP to perform RLM,
· if all RS(s), which TCI-states of a CORESET refers to, were transmitted outside active BWP, UE would not perform RLM using any RS associated with that CORESET.

3. Conclusion

In this contribution, we discuss some remaining issues for RLM-RS, and have the following proposals:
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Proposal 1: Further clarification is needed that, if TCI state refers to RS that is transmitted out of the frequency range of the active BWP, the RS cannot be used as the RLM-RS.

Proposal 2: In case that RLM-RS is not explicitly configured, the following UE behavior should be adopted
· if the TCI states refers to two different RSs, the RS in the active BWP that is configured ‘QCL-TypeD’ with DM-RS of CORESET should be used for RLM,
· if there is no ‘QCL-TypeD’ RS configured, or the ‘QCL-TypeD’ RS is outside the frequency range of active BWP, UE can select RS with other QCL-Type(TRS) in the active BWP to perform RLM,
· if all RS(s), which TCI-states of a CORESET refers to, were transmitted outside active BWP, UE would not perform RLM using any RS associated with that CORESET.
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