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1 Introduction
Regarding radio link monitoring (RLM) under bandwidth part (BWP) operation, following agreements and conclusions were made:  
Conclusions [1]:
· It is RAN1 understanding that each CSI-RS resource can be configured with QCL-info independently, and in general UE may not assume that different reference signals have QCL relationship unless configured. No further clarification is needed on the QCL assumption for RLM-RSs.

Agreements from RAN1#91 [2]: 
· UE is not required to perform RLM measurements outside the active DL BWP

· Note: RAN4 is discussing RLM requirements and need for measurement gaps. 
In this document, we discuss radio link quality evaluation under BWP operation. This document is updated from R1-1804955.
2 Radio link quality evaluation with BWP operation

According to [3], each BWP has a separate set of RLM resource configuration. However, SS/PBCH blocks (SSB) and non-zero power CSI-RS (NZP-CSI-RS) resources which can be used as RLM resources are cell-specifically configured, each with information on QCL types and QCL sources.

Exploiting spatial QCL relationship among RLM-RS resources of different BWPs may be beneficial to obtain more accurate and/or long-term averaged radio link quality estimates, even when UE frequently switches from one BWP to another BWP. For example, if UE switches an active BWP from a first BWP to a second BWP and if a first RLM-RS resource for the first BWP is spatially quasi-co-located with a second RLM-RS resource for the second BWP, UE evaluates the radio link quality on the second RLM-RS resource over the previous time period taking into account measurement on the first RLM-RS resource. 

------------------------ From 38.331 ------------------------------------------------------------------------------------------

ServingCellConfig information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-START

ServingCellConfig ::=       SEQUENCE {

  
    -- PDSCH releated parameters that are not BWP-specific.
    pdsch-ServingCellConfig             SetupRelease { PDSCH-ServingCellConfig }                              OPTIONAL,   -- Need M

    csi-MeasConfig                     SetupRelease { CSI-MeasConfig }                                         OPTIONAL,   -- Need M

    

    
}

–                    CSI-MeasConfig
The CSI-MeasConfig IE is used to configure CSI-RS (reference signals) belonging to the serving cell in which CSI-MeasConfig is included and channel state information reports to be transmitted on L1 (PUCCH, PUSCH) on the serving cell in which CSI-MeasConfig is included. See also 38.214, section 5.2.

CSI-MeasConfig information element

-- ASN1START

-- TAG-CSI-MEAS-CONFIG-START

CSI-MeasConfig ::=                 SEQUENCE {

    -- Pool of NZP-CSI-RS-Resource which can be referred to from NZP-CSI-RS-ResourceSet

    nzp-CSI-RS-ResourceToAddModList     SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource                OPTIONAL, -- Need N

    nzp-CSI-RS-ResourceToReleaseList    SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId              OPTIONAL, -- Need N

}
--------------------------------------------------------------------------------------------------------------------------

Observation: RRC signalling already supports indication of QCL relationship among RLM resources of different BWPs.
Proposal 1: UE can evaluate the radio link quality on a RLM-RS resource of a current active DL BWP by taking into account previous measurements in previous time periods on spatially QCLed RLM-RS resources which are configured in BWPs different than the current active DL BWP.
3 Conclusion
In summary, we propose the followings for NR RLM and RLF procedures:

Observation: RRC signalling already supports indication of QCL relationship among RLM resources of different BWPs. 

Proposal 1: UE can evaluate the radio link quality on a RLM-RS resource of a current active DL BWP by taking into account previous measurements in previous time periods on spatially QCLed RLM-RS resources which are configured in BWPs different than the current active DL BWP.
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