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	Reason for change:
	In current ASN.1, RLM-RS is configured in RadioLinkMonitoringConfig, which is included in BWP-DownlinkDedicated, i.e. RLM-RS is per BWP configuration. Furthermore, RAN1 agreed UE is not required to perform RLM measurements outside the active DL BWP in RAN1#91. The reason behind this is to avoid measurement gap during frequent RLM measurement.   
Then in our understanding, it means that when UE switches BWP, UE will change the RLM-RS parameters according to its current active BWP configuration. Since UE monitors its RLM-RS only in its active BWP, it will imply that UE needs to be configured with RLM-RS in each possible BWP that could become UE’s active BWP.
As we know, RAN1 agreed that both SSB and CSI-RS can be configured as RLM-RS. However, according to latest UE feature list from RAN plenary (RP-180596), only SSB based RLM is mandatory without capability signalling; while CSI-RS based RLM is mandatory with capability signalling, i.e. IOT bit. It means that UE may not be sufficiently tested for CSI-RS based RLM and can indicate it is not supported in CSI-RS-RLM as defined in 38.306.
Then it means that NR shall support the scenario that only SSB based RLM can be performed. As we analysed above, in only SSB based RLM, SSB should be configured in each configured BWP because UE is not allowed to perform RLM outside the active BWP.  However, in current ASN.1, only SSB index is indicated, i.e. frequency location of SSB in each BWP is not indicated. In our understanding, such SSB frequency location can’t be derived from IE BWP-DownlinkDedicated either. It means SSB frequency in a BWP is unknown to UE.  Then, UE has to perform a full search to find SSB in active BWP after switch, it will complicate UE implementation and could further delay the BWP switching time.
Beside SSB search, another solution was proposed during ASN.1 review email discussion: only the cell-defining SSB is considered when SSB is configured RLM-RS, and its frequency location can be derived from frequencyInfoDL of ServingCellConfigCommon. We think this solution will conflict with RAN1 agreement that UE is not required to perform RLM measurements outside the active DL BWP at least in SSB only based RLM. Specifically, since only the cell-defining SSB can be used as RLM-RS, UE has to stay in the BWP which includes cell-defining SSB. Otherwise, when current active BWP has no cell-defining SSB, UE must be configured with measurement gap to switch to another BWP for RLM measurement, which obviously conflict with RAN1 agreement.
Based on above analysis, we think the simplest solution is to additionally indicate SSB frequency location for RLM-RS per BWP. And in order to simplify UE behavior, we think the SSB timing of cell defining SSB is used for all SSBs configured in each BWP, so frequency location and SSB Index are enough to identify one SSB in one BWP.

	
	

	Summary of change:
	1: Beside SSB Index, indicate SSB frequency location for RLM-RS per BWP.
2: Add the description of IE SSB-Index that the timing of cell defining SSB is used for each SSB configured in each BWP.

	
	

	Consequences if not approved:
	1: UE only knows the SSB index in time domain, but no SSB frequency location. So UE has to perform a full search to find SSB in active BWP after switch, it will complicate UE implementation and could further delay the BWP switching time.
2: If only cell-defining SSB can be configured as RLM-RS. Then at least in only SSB based RLM, UE may have to perform RLM in another BWP if when current active BWP has no cell-defining SSB. It conflicts with RAN1 agreement.
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RadioLinkMonitoringRS ::=				SEQUENCE {
	-- Determines whether the UE shall monitor the associated reference signal for the purpose of cell- and/or beam failure detection.
	purpose									ENUMERATED {beamFailure, rlf, both},
	-- A reference signal that the UE shall use for radio link monitoring. The network provides an ssb-Index only if
	-- the purpose is set to rlf.
	detectionResource						CHOICE {
		ssb-Index							SSB-Index,
        ssb-location                            SSB-location,
		csi-RS-Index							NZP-CSI-RS-ResourceId
	},
	...
}

-- The timing of cell defining SSB is used for each SSB configured in each BWP

SSB-location SEQUENCE { 
   ssbFrequency  NR-ARFCN,    OPTIONAL,    -- Cond RLF
   SSB-Index     SSB-Index
}   



Text Omitted…
	End change




