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Introduction
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]This document addresses a variety of issues related to measurement configuration.
CSI-RS configuration
Measurements on carriers without SS block
During RAN2#99, it was agreed that on carriers where an SS block is not present, the measurement object can include CSI-RS resources for mobility measurements, with “some indication that no SSB is provided on this carrier”.  It was left as FFS how the UE acquires the timing reference for making measurements on such a carrier.
The two approaches considered would be to have an explicit “pointer” to some other carrier (that provides SS blocks), or to default to a known location (e.g. always take timing from the PCell).  In their June 2017 ad hoc, RAN1 took the following agreement:
· 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
From this agreement we understand that the timing reference should come from SS blocks QCLed with the CSI-RS transmissions, which means that a pointer to an appropriate carrier should be provided (it cannot be assumed, e.g., that the PCell’s SS blocks will always be QCLed with the CSI-RS on the measured carrier).
Proposal 1: In case of a carrier without SS blocks, the measurement object has a pointer to some other carrier (with SS blocks) for the timing reference.
We suggest that the “pointer” could be a MeasObjectId for the object corresponding to the reference carrier.  The ASN.1 for ReferenceSignalConfig could be modified as follows:
-- TODO: To be updated based on email discussion[99#31][NR] Additional information for SSB and CSI-RS config (Ericsson) 
ReferenceSignalConfig::=     			 SEQUENCE {

	ssb-MeasurementTimingConfiguration		SSB-MeasurementTimingConfiguration										OPTIONAL,

	ssbPresence								CHOICE {
		present									SEQUENCE {
			frequencyOffset							TYPE_FFS!
			-- FFS: How to give offset and timing if there are multiple SSBs on a carrier, or coding details details of the offset 
		},
		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
			timingReferenceObj						MeasObjectId
		},
	}

	-- 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
}

Reference CSI-RS resources
It has been agreed to that “Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality”. To support the CSI-RS based events, the CSI-RS resources used for RRM measurement in serving cell and neighbour need to be configured. For the CSI-RS resources in serving cell, similar as LTE, the reference CSI-RS could be introduced in measurement event reporting configuration to allow the flexibility that different serving CSI-RS resources could be configured for different events. 
Proposal 2: Similar as LTE, reference CSI-RS resources could be included in measurement event reporting configuration to configure the CSI-RSs in serving cell for the corresponding event evaluation.
The reference CSI-RS resources would be needed for the events that involve comparison to a serving cell: events A3, A5, and A6.  The ASN.1 could be modified as shown below.
-- TODO: Consider separating trgger configuration (trigger, periodic, …) from report congiguration. 
-- Current structure allows easier definiton of new events and new report types e.g. CGI, etc.
EventTriggerConfig::=						SEQUENCE {
	eventId										CHOICE {
		eventA1										SEQUENCE {
			a1-Threshold								MeasTriggerQuantity,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger
		},
		eventA2										SEQUENCE {
			a2-Threshold								MeasTriggerQuantity,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger
		},
		eventA3										SEQUENCE {
			a3-Offset									MeasTriggerQuantityOffset,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList							BOOLEAN														OPTIONAL,
			refCSI-RS-Resources							CSI-RS-ResourceId-RRM				OPTIONAL			-- Cond CSI-RS
		},
		eventA4										SEQUENCE {
			a4-Threshold								MeasTriggerQuantity,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList							BOOLEAN														OPTIONAL
		},
		eventA5										SEQUENCE {
			a5-Threshold1								MeasTriggerQuantity,
			a5-Threshold2								MeasTriggerQuantity,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList							BOOLEAN														OPTIONAL,
			refCSI-RS-Resources							CSI-RS-ResourceId-RRM				OPTIONAL			-- Cond CSI-RS

		},
		eventA6										SEQUENCE {
			a6-Offset									MeasTriggerQuantityOffset,
			reportOnLeave								BOOLEAN,
			hysteresis									Hysteresis,
			timeToTrigger								TimeToTrigger,
			useWhiteCellList							BOOLEAN														OPTIONAL,
			refCSI-RS-Resources							CSI-RS-ResourceId-RRM				OPTIONAL			-- Cond CSI-RS

		},
	},

	rsType										SEQUENCE {
		ss											BOOLEAN,
		csi-rs										BOOLEAN
	}

	-- Common reporting config (at least to periodical and eventTriggered)
	reportInterval								ReportInterval,
	reportAmount								ENUMERATED {FFS!},

	-- Cell reporting configuration
	reportQuantityCell							MeasReportQuantity,
	maxReportCells								INTEGER (1..maxCellReport),

	-- RS index reporting configuration
	reportQuantityRsIndexes						MeasReportQuantityIndexes											OPTIONAL,
	maxNroIndexToReport							INTEGER (1..maxNroIndexesToReport) 									OPTIONAL,

	-- If configured the UE includes the best neighbour cells per serving frequency
	reportAddNeighMeas							TYPE_FFS!
}

CGI reporting
In LTE, reporting of CGI (e.g. for ANR) is achieved by having the cellForWhichToReportCGI field as part of the measurement object.  It was determined in RAN2#99bis (during the discussion of [1]) that this special-purpose reporting could be better integrated into the measurement system by treating it as a special trigger type, and accordingly it was introduced into ReportConfigNR as one of the options for reportType, with its type FFS.
Because the reporting configuration can be associated with various measurement objects of different RATs, the type of reportCGI needs to be flexible to include cell IDs of multiple RATs (at least NR and LTE).  This suggests a new “CellForWhichToReportCGI” IE containing a CHOICE structure for the different RATs:
-- ASN1START
-- TAG-REPORT-CONFIG-START

ReportConfigNR ::=							SEQUENCE {
	reportType									CHOICE {
		periodical									PeriodicalReportConfig, 
		eventTriggered								EventTriggerConfig,
		reportCGI									Type_FFS!CellForWhichToReportCGI,
		...
	}
}

CellForWhichToReportCGI ::= CHOICE {
	nr			PhysCellId,
	eutra		PhysCellIdEUTRA,
	...
}


Proposal 3: Define the type for the “reportCGI” field as a CHOICE of physical cell IDs for the concerned RATs.
Conclusion
Proposal 1: In case of a carrier without SS blocks, the measurement object has a pointer to some other carrier (with SS blocks) for the timing reference.
Proposal 2: Similar as LTE, reference CSI-RS resources could be included in measurement event reporting configuration to configure the CSI-RSs in serving cell for the corresponding event evaluation.
Proposal 3: Define the type for the “reportCGI” field as a CHOICE of physical cell IDs for the concerned RATs.
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