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Introduction
Based on the achieved agreements in RAN4, we provide further discussion on the relaxation criteria and how to specify RLM/BFD measurement relaxation requirements.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Applicability rules of RLM/BFD relaxation
In last RAN4 meeting, the applicability rules for RLM relaxation have been introduced as follows:
	8.1.1.2	Introduction of Requirement on Radio Link Monitoring for UE Configured with Relaxed Measurement Criteria
For the UE supports [connected mode power saving] and configured with explicit signaling [TBD]: 
· when the UE is not performing intra-band carrier aggregation configured with CSI-RS based RLM and CSI-RS based BFD on SCell, and	
· UE has fulfilled good serving cell quality criterion defined in [TBD] if the low mobility criteria is not configured, or
· UE is also configured with low mobility criterion defined in [TBD] and UE has fulfilled both good serving cell quality criterion defined in [TBD] and low mobility criterion defined in [TBD]. 

· when the UE is performing intra-band carrier aggregation configured with CSI-RS based RLM and CSI-RS based BFD on SCell, and
· UE has fulfilled good serving cell quality criterion defined in [TBD] for CSI-RS based RLM on SpCell and for CSI-RS based BFD on serving cell if the low mobility criteria is not configured, or 
· the UE is configured with low mobility criterion defined in [TBD], and UE has fulfilled both good serving cell quality criterion defined in [TBD] and low mobility criterion defined in [TBD] for CSI-RS based RLM on SpCell and for CSI-RS based BFD on a serving cell.

The UE is allowed to apply the relaxed requirements defined in clause 8.1.2.[4] for SSB based radio link monitoring and the relaxed requirements defined in clause 8.1.3.[4] for CSI-RS based radio link monitoring; otherwise, UE shall apply the requirements defined in clause 8.1.2.2 for SSB based radio link monitoring and the requirements defined in clause 8.1.3.2 for CSI-RS based radio link monitoring.


The signalling names needs to be further updated. Based on RAN2 agreements, the following parameters are introduced into TS38.331 for RLM/BFD relaxation.
	-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
	... ,
[[
     lowMobilityEvaluationConnected-r17         SEQUENCE {
            s-SearchDeltaP-Connected-r17            ENUMERATED {FFS},
            t-SearchDeltaP-Connected-r17            ENUMERATED {FFS}
        }                                                                                            OPTIONAL,   -- Need R
goodServingCellEvaluationRLM-r17    GoodServingCellEvaluation-r17                               OPTIONAL,    -- Need R
goodServingCellEvaluationBFD-r17    GoodServingCellEvaluation-r17                               OPTIONAL    -- Need R
]]
}

GoodServingCellEvaluation-r17 ::=      SEQUENCE {
offset-r17                                   CHOICE {
offsetFR1-r17                                 ENUMERATED {db2, db4, db6, db8}, 
   offsetFR2-r17                                 ENUMERATED {db2, db4, db6, db8}
}                                                                                                    OPTIONAL   -- Need S
}


The IE goodServingCellEvaluationRLM indicates the criterion for a UE to detect the good serving cell quality for RLM relaxation in the SpCell in RRC_CONNECTED, which is always configured when the network enables RLM relaxation for the UE. Hence, the explicit signalling for RLM relaxation should be the IE goodServingCellEvaluationRLM. Similarly, the explicit signalling for BFD relaxation should be the IE goodServingCellEvaluationBFD.
Proposal 1: The explicit signalling for enabling RLM relaxation and BFD relaxation should be the IE goodServingCellEvaluationRLM and the IE goodServingCellEvaluationBFD respectively.
The IE lowMobilityEvaluationConnected indicates the criterion for a UE to detect the low mobility in RRC_CONNECTED in a SpCell. The UE needs to fulfil low mobility criterion for RLM/BFD relaxation when configured with lowMobilityEvaluationConnected.
Proposal 2: The UE needs to fulfil low mobility criterion for RLM/BFD relaxation when configured with the IE lowMobilityEvaluationConnected.

Relaxation for multiple RS
UE can be configured with multiple RS resources for RLM/BFD measurements on the same serving cell and will monitor the downlink radio link quality based on the multiple RS resources. RAN4 needs to discuss on the relaxation criteria for multiple RS resources.
In TS 38.213, the followings are defined for radio link monitoring
	The physical layer in the UE indicates, in frames where the radio link quality is assessed, out-of-sync to higher layers when the radio link quality is worse than the threshold Qout for all resources in the set of resources for radio link monitoring. When the radio link quality is better than the threshold Qin for any resource in the set of resources for radio link monitoring, the physical layer in the UE indicates, in frames where the radio link quality is assessed, in-sync to higher layers.


Similarly, the principles for in-sync evaluation can reused for defining that UE fulfills good serving cell quality criterion, and the principles for out-of-sync evaluation can reused for defining that UE does not fulfill good serving cell quality criterion. The entering condition of RLM/BFD relaxation for multiple RS resources can be defined as when the radio link quality is better than the threshold for any one RS resource, and the exiting condition of RLM/BFD relaxation for multiple RS resources can be defined as when the radio link quality is worse than the threshold for all the RS resources.
Proposal 3: For RLM/BFD relaxation, when multiple RSs are configured for RLM/BFD, the followings are suggested for good serving cell quality criterion
· UE fulfills the good serving cell quality criterion when the radio link quality is better than the threshold (Qin + X dB) for any resource in the set of resources for RLM/BFD.
· UE does not fulfill the good serving cell quality criterion when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD.

Conclusions
This contribution provides the discussion on UE measurement relaxation for RLM/BFD. The followings are provided:
[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: The explicit signalling for enabling RLM relaxation and BFD relaxation should be the IE goodServingCellEvaluationRLM and the IE goodServingCellEvaluationBFD respectively.
Proposal 2: The UE needs to fulfil low mobility criterion for RLM/BFD relaxation when configured with the IE lowMobilityEvaluationConnected.
[bookmark: _GoBack]Proposal 3: For RLM/BFD relaxation, when multiple RSs are configured for RLM/BFD, the followings are suggested for good serving cell quality criterion
· UE fulfills the good serving cell quality criterion when the radio link quality is better than the threshold (Qin + X dB) for any resource in the set of resources for RLM/BFD.
· UE does not fulfill the good serving cell quality criterion when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD.
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