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1 Introduction
There are some issues are not concluded in the RAN4-88 meeting and there is one new issue regarding the FR1 CSI-RS based evaluation period. In this contribution, we provide views on the following issues:
· FR1 CSI-RS based evaluation period
· Frequency density of CSI-RS based RLM-RS
· RX beam sweeping for FR2 
2 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Discussion
2.1        FR1 CSI-RS based evaluation period
Scenario: SSB and CSI-RS for RLM have different SCSs and UE don’t support simultaneousRxDataSSB-DiffNumerology
In the scenario, CSI-RS based RLM cannot be performed during SMTC duration. As shown below, this scenario is not taken into consideration in current TS 38.133 [1]. Although there is no RX beam sweeping in FR1, the available CSI-RS occasions for CSI-RS based RLM are identical as one discussed in FR2 evaluation period behaviour. Therefore, the solution to this case is to reuse FR2 evaluation period scaling factor.
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[bookmark: _Ref528787395]Proposal 1: When CSI-RS based RLM RS and SSB have different SCSs, for UE in FR1 which don’t support simultaneousRxDataSSB-DiffNumerology, adopt the FR2 evaluation period scaling factor.
2.2        Frequency domain density of CSI-RS for RLM
[bookmark: _Ref510514964]In [2], CSI-RS for RLM with D = 1, even increasing frequency domain bandwidth, cannot provide robust radio link quality assessment against long delay spread channels. Considering UE mobility, the propagation channel with short delay spread cannot always be guaranteed. In RAN1 agreed LS, R1-1809851, CSI-RS with D=3 is also considered as the default value for CSI-RS-CellMobility. In Rel-15, we prefer define requirements for CSI-RS for RLM with D = 3 only.
[bookmark: _Ref520467085]Proposal 2: Define requirements for CSI-RS for RLM with D = 3 only.
2.3        Conditions of RX beam sweeping for RLM
In current 38.133, the condition for no RX beam sweeping (N=1) in FR2 has been discussed.  For SSB based RLM
· if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH SSB that has QCL-TypeD, or
· if the SSB configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or 
· if the SSB configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting, and the QCL association is known to UE;
For CSI-RS based RLM
· if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH CSI-RS that has QCL-TypeD, or
· if the CSI-RS configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or
· if the CSI-RS resource configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, all CSI-RS resources configured for RLM are mutually TDMed, and the QCL association is known to UE;

The first two conditions assume UE applies the same RX beam for both RLM and PDCCH, so it is not necessary to perform RX beam sweeping for RLM. However, it is still not clear where UE could get the Rx beam information for the PDCCH. Besides, the PDCCH will not be transmitted during test case, so it cannot be enabled during test case.  
Besides, regarding the PDCCH-DMRS, according to section 5.1.5 in [38.214], TCI-State will not indicate 'QCL-TypeD' with a SSB. In can only indicate 'QCL-TypeD' with a CSI-RS resource, so the SSB for RLM can not be directly QCL-Type D to PDCCH.
[bookmark: _Ref528787440]Observation 1: For DMRS of PDCCH, TCI-State will not indicate ‘QCL-TypeD’ with SSB. 
[bookmark: _Ref528787445]Observation 2: For the first two conditions of N=1 for RLM, it is not clear where UE could get RX beam information, and these conditions are not testable.
[bookmark: _Ref528787414]Proposal 3: Remove the first two conditions of N=1 for RLM.
For the third condition, the best RX beam information for RLM RS is available from other procedure. However, it should be noted that N=1 is invalid when the same RS for RLM is also configured for L1-RSRP reporting or CBD, where UE is sweeping its RX beam sweeping are performing, and the corresponding scheduling restriction due to  L1-RSRP reporting/CBD should be specified. Also noted that it is not guaranteed that CBD could provide the Rx beam information for other procedures N=1 condition cannot be ensured by the RS for CBD, since UE could perform CBD only when Beam failure occurs. 
[bookmark: _Ref528787422]Proposal 4: N=1 for RLM is invalid if the RLM-RS is also configured for L1-RSRP reporting or CBD. 
To simplify UE behavior, it is beneficial to assume that every RLM-RS and is BM-RS are always TypeD-QCLed with a BM-RS.
[bookmark: _Ref528787427]Proposal 5: In FR2, remove the case of N=8 for RLM and BFD. No requirement if no RS for BM is QCL-TypeD with RLM/BFD-RS.
3 	Summary
Based on the discussion in section 2, we have the following observations and proposals:
Proposal 1: When CSI-RS based RLM RS and SSB have different SCSs, for UE in FR1 which don’t support simultaneousRxDataSSB-DiffNumerology, adopt the FR2 evaluation period scaling factor.
Proposal 2: Define requirements for CSI-RS for RLM with D = 3 only.
Proposal 3: Remove the first two conditions of N=1 for RLM.
Observation 1: For DMRS of PDCCH, TCI-State will not indicate ‘QCL-TypeD’ with SSB.
Observation 2: For the first two conditions of N=1 for RLM, it is not clear where UE could get RX beam information, and these conditions are not testable.
Proposal 4: N=1 for RLM is invalid if the RLM-RS is also configured for L1-RSRP reporting or CBD. 
Proposal 5: In FR2, remove the case of N=8 for RLM and BFD. No requirement if no RS for BM is QCL-TypeD with RLM/BFD-RS.
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For FRI1,
- P=1/(1 - Testrs/MGRP), when in the monitored cell there are measurement gaps configured for intra-frequency,
inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-

RS; and

- P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.




