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Introduction
In RAN1#AH_NR2, the following agreements were reached regarding SS block based RRM measurement timing configuration:
Agreements:
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,
· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured
· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers

Additionally, in RAN1#AH_NR2 the following agreements were made regarding CSI-RS properties for RRM measurement for L3 mobility:
Agreements:
· Following CSI-RS properties for RRM measurement for L3 mobility are supported in NR
· Configurable periodicity (as already agreed)
· {5, 10, 20, 40, [80, 160]} ms are supported
· This does not mean periodicity will be configured per CSI-RS resource
· Configurable transmission bandwidth (as already agreed)
· FFS candidate values
· Configurable measurement bandwidth (as already agreed) and frequency location
· At least minimum carrier bandwidth for each frequency band/range and at least one additional wider bandwidth for each SCS (e.g., maximum UE bandwidth) are supported
· FFS other candidate values for wider bandwidth for each SCS
· Measurement of CSI-RS in subband/bandwidth part which may or may not contain SS Blocks is supported
· Configurable parameters for sequence generation 
· Configurable numerology
· For each frequency range, subcarrier spacing values applicable to data, CSI-RS for beam management and SS block in the frequency range are supported
· Association between CSI-RS for RRM measurement and SS block
· It is assumed that property of spatial QCL between SS block and CSI-RS for beam management will be reused
· Configurable CSI-RS time/frequency resource (as already agreed)
· CSI-RS design including RE mapping and density for beam management is assumed as baseline

Furthermore, in RAN1#AH_NR2 the following agreements were made regarding QCL assumption across carriers and bandwidth parts for DL:
Agreements:
· For QCL, NR supports:
· At least one or two DM-RS antenna port groups per PDSCH 
· FFS other number of groups
· QCL assumption across carriers and bandwidth parts for DL
· FFS details for indication, the applicable RS(s), the applicable QCL parameters, and configurability
· FFS whether or not to have UE assisted management

In addition during RAN2#99 the following agreements were made regarding the NR measurement configuration:
Agreements
1	There is one NR-ARFCN per MO

2	For measurements of carriers where SSB is not present (measurements performed on CSI-RS):
i	MO includes CSI-RS resources for L3 mobility measurements; and
ii	MO includes some indication that no SSB is provided on this carrier.
FFS Where the UE acquires timing reference for making measurements in this carrier. E.g. can UE assume timing reference from one of its serving carriers (for CA case), or does the MO include a pointer to another carrier with SSB for obtaining timing reference.

3	For measurements of carriers where SSB is present:
	If SSB is not located in the centre of the carrier, then offset to the ARFCN provides the location in frequency of the SSB within that carrier. 
FFS Whether the MO has only one SSB or whether the MO can include the location of more than one SSB.

Agreements above relate to a single BWP in which case the NR ARFCN would be the centre of the BWP. Case of multiple BWPs is FFS

This contribution discusses implications of above RAN1 and RAN2 agreements on the measurement configuration specification for NR. 

Details of NR measurement configuration
Based on the above RAN1 and RAN2 agreements, RRM measurements for NR can be based on SS blocks or CSI-RS resources configured to the UE. As an outcome of the RAN2 email discussion [99bis#20][NR] [1] the following proposal for ASN.1 was made:

MeasObjectNR information element
-- ASN1START
-- TAG-MEAS-OBJECT-NR-START

MeasObjectNR ::=							SEQUENCE {
	carrierFreq									ARFCN-ValueNR,

	--RS configuration (e.g. SMTC window, CSI-RS resource, etc.)
	referenceSignalConfig						ReferenceSignalConfig														OPTIONAL,

	--Consolidation of L1 measurements per RS index
[bookmark: _Hlk498009155]	absoluteThresholdCellQuality			SEQUENCE {
		absThreshSS-BlocksConsolidation			ThresholdNR																	OPTIONAL,
		absThreshCSI-RS-Consolidation			ThresholdNR																	OPTIONAL
	}																														OPTIONAL,
	--Config for cell measurement derivation
	maxBeamsCellQuality						SEQUENCE {
		nroSS-BlocksToAverage					INTEGER (2..maxNroSS-BlocksToAverage)										OPTIONAL,
		nroCSI-RS-ResourcesToAverage			INTEGER (2..maxNroCSI-RS-ResourcesToAverage)								OPTIONAL
	}
																												OPTIONAL,
	--Frequency-specific offsets (only for events A3, A6)
	offsetFreq									Q-OffsetRangeList,

	-- Cell list
	cellsToRemoveList							CellIndexList																OPTIONAL,
	cellsToAddModList							CellsToAddModList															OPTIONAL,

	-- Black list
	blackCellsToRemoveList						CellIndexList																OPTIONAL,
	blackCellsToAddModList						BlackCellsToAddModList														OPTIONAL,

	-- White list
	whiteCellsToRemoveList						CellIndexList																OPTIONAL,
	whiteCellsToAddModList						WhiteCellsToAddModList														OPTIONAL
}

-- TODO: To be updated based on email discussion[99#31][NR] Additional information for SSB and CSI-RS config (Ericsson) 
[bookmark: _Hlk497144948]ReferenceSignalConfig::=     			 SEQUENCE {

	ssb-MeasurementTimingConfiguration		SSB-MeasurementTimingConfiguration										OPTIONAL,

	ssbPresence								CHOICE {
		present									SEQUENCE {
			frequencyOffset							TYPE_FFS!
		},
		notPresent								SEQUENCE {
			-- FFS: How to inform the UE where else to find the SSB. FFS whether to indicate here a carrier or a cell ID or multiple cell IDs
		},
	}

	-- CSI-RS resources to be used for for CSI-RS based RRM measurements
	csi-rs-ResourceConfig-Mobility			SEQUENCE (SIZE (1.. maxNrofCSI-RS-ResourcesRRM))	OF CSI-RS-ResourceConfig-Mobility	OPTIONAL -- Need N		

	-- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:
	useServingCellTimingForSync				BOOLEAN
}

-- A measurement timing configuration
SSB-MeasurementTimingConfiguration ::= 	SEQUENCE {
	-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 
	smtc1									SEQUENCE {
		-- Timing (periodicity and offset) of the half frames for receptions of SS/PBCH blocks for SMTC-Config:
		ssb-Timing								TYPE_FFS!,
		-- Duration of the half frames for SMTC-Config:
		ssb-Duration							TYPE_FFS!
	},

	-- Secondary measurement timing confguration for explicitly signalled PCIs. Supported only for intra-frequency measurements. 
	smtc2 									SEQUENCE {
		-- PCIs that are known to follow this SMTC.
		pci-List								SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysicalCellId		OPTIONAL
		-- Periodicity for the given PCIs. Timing offset and Duration as provided in smtc1.
		periodicty							TYPE_FFS!
	}																													OPTIONAL -- Cond IntraFreq
}

CSI-RS-ResourceConfig-Mobility ::= 		SEQUENCE {
	csi-rs-ResourceId-RRM					CSI-RS-ResourceId-RRM,
	cellId									PhysicalCellId,
	-- subcarrier spacing of CSI-RS. It can take the same values available also for the data channels and for SSB
	subcarrierSpacing						SubcarrierSpacing,
	-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x) 
	slotConfigPeriodicity					ENUMERATED {sf5, sf10, sf20, sf40, [sf80, sf160]},
	slotConfigOffset						INTEGER (0..XX),
	-- Number of ports for CSI-RS (see 38.211, section x.x.x.x)
	nrofAntennaPorts						ENUMERATED{X,...},
	-- Resource Element mapping pattern for CSI-RS (see 38.211, section x.x.x.x)
	resourceElementMappingPattern			TYPE_FFS!,
	-- TODO: ADD DESCRIPTION (see 38.211, section x.x.x.x)
	csi-rs-TransmissionBW					ENUMERATED {x,y,z, ...},
	-- TODO: ADD DESCRIPTION (see 38.215, section x.x.x.x)
	csi-rs-MeasurementBW					ENUMERATED {x,y,z, ...},
	-- TODO: ADD DESCRIPTION (see 38.211, section x.x.x.x)
	sequenceGenerationConfig				TYPE_FFS!
}

CSI-RS-ResourceId-RRM ::= 				INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)

Q-OffsetRangeList ::=					SEQUENCE {
	rsrpOffsetSSB							Q-OffsetRange				DEFAULT dB0,
	rsrqOffsetSSB							Q-OffsetRange				DEFAULT dB0,
	sinrOffsetSSB							Q-OffsetRange				DEFAULT dB0,
	rsrpOffsetCSI-RS						Q-OffsetRange				DEFAULT dB0,
	rsrqOffsetCSI-RS						Q-OffsetRange				DEFAULT dB0,
	sinrOffsetCSI-RS						Q-OffsetRange				DEFAULT dB0
}

ThresholdNR ::=							SEQUENCE{
	threshold-RSRP							RSRP-Range					OPTIONAL,
	threshold-RSRQ							RSRQ-Range					OPTIONAL,
	threshold-SINR							SINR-Range					OPTIONAL
}



-- TAG-MEAS-OBJECT-NR-STOP
-- ASN1STOP
The proposed text is a baseline based on RAN1 and RAN2 agreements, however there are some remaining details/FFS points to be resolved. First of all, as given in the ssbPresence field, since some NR component carriers may not be configured to have SS blocks the measurement object should explicitly indicate the presence or absence of SS Blocks on a given component carrier. In case the field is set to notPresent and explcit indication of the carrier should be provided to indicate the associated SSB (e.g. for timing reference).
Furthermore, such carriers without SS blocks should be linked to the SMTC of another carrier containing SS blocks, in order to obtain timing for the carrier which may be further used in case RRM measurements on carriers without SS blocks are configured using CSI-RS resources. The explicit link to another SMTC of a carrier containing SS Blocks would resolve the FFS of the notPresent field. 
Proposal 1: In case the NR measurement object indicates an SSB is not present on the carrier, an explicit indication of the carrier and reference signal config (e.g. SMTC) of a SSB on another carrier should be provided.
Finally, as part of the CSI-RS measurement configuration, per RAN1 agreement, the association between CSI-RS and SS block will be based on spatial QCL between SS block and CSI-RS resources configured to the UE:
· Association between CSI-RS for RRM measurement and SS block
· It is assumed that property of spatial QCL between SS block and CSI-RS for beam management will be reused

Proposal 2: The CSI-RS RRM measurement configuration should provide an indication of the associated SS Block(s) used as a timing reference which may be on the same or different carrier.

Conclusion
In this contribution, we discussed implications of recent RAN1/RAN2 agreements on the measurement configuration for NR. The following proposals are offered for consideration:
Proposal 1: In case the NR measurement object indicates an SSB is not present on the carrier, an explicit indication of the carrier and reference signal config (e.g. SMTC) of a SSB on another carrier should be provided.
Proposal 2: The CSI-RS RRM measurement configuration should provide an indication of the associated SS Block(s) used as a timing reference which may be on the same or different carrier.
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