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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
The IE ReferenceSignalConfig (used in MeasObjectNR) contains a field frequencyOffset whose type is FFS.  It is not obvious how to populate this type, with several different possibilities presenting themselves.  This document is a brief note to summarise the possible approaches.
Discussion
The ASN.1 for ReferenceSignalConfig is as follows:
[bookmark: _Hlk500774924]ReferenceSignalConfig::=     			 SEQUENCE {

	ssb-MeasurementTimingConfiguration		SSB-MeasurementTimingConfiguration										OPTIONAL,

	ssbPresence								CHOICE {
		present									SEQUENCE {
			frequencyOffset							ENUMERATED {ffsTypeAndValue},
			subcarrierSpacing                     	SubcarrierSpacing
		},
		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			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
}

The frequencyOffset field is intended to give an offset between the nominal carrier frequency (carrierFreq in the “parent” MeasObjectNR) and the frequency of the SSB to be measured.
Looking at FrequencyInfoDL shows that the SSB can be located by an absolute frequency (ARFCN), an offset (0..11) in subcarriers between the SSB and the PRB grid, and a so-called “offset to Point A” that identifies the lowest subcarrier of the reference PRB (offset in number of PRBs, from (carrierFreq+subcarrierOffset) to Point A).  The comments indicate that the ARFCN actually points directly to the SSB rather than to the nominal carrier frequency, so the subcarrier and PRB offsets give the location of PRB 0 relative to the SSB.
With this in mind, it would be possible to use FrequencyInfoDL as the type of frequencyOffset to give the location of the SSB, but it would be an absolute frequency—not really an “offset” as the name suggests—and the fields other than the absolute frequency would be irrelevant.
		present									SEQUENCE {
			frequencyOffset							ENUMERATED {ffsTypeAndValue}FrequencyInfoDL,
			subcarrierSpacing                     	SubcarrierSpacing
		},

A more efficient alternative would be to provide an ARFCN pointing directly to the SSB, but this would again not really be an “offset” and it might be better to change the name of the field in this case.
		present									SEQUENCE {
			frequencyOffset							ENUMERATED {ffsTypeAndValue}ARFCN-ValueNR,
			subcarrierSpacing                     	SubcarrierSpacing
		},

As an alternative that seems in line with the original intention of the message structure, it would be possible to provide a subcarrier offset (0..11) and a PRB offset, similar to the corresponding fields within FrequencyInfoDL, to encode the offset between carrierFreq and the SSB frequency.
		present									SEQUENCE {
			frequencyOffset							ENUMERATED {ffsTypeAndValue}SEQUENCE {
				ssb-SubcarrierOffset					INTEGER (1..11) 			OPTIONAL,
				offsetToPointA							INTEGER (0..2199)
			},
			subcarrierSpacing                     	SubcarrierSpacing
		},

There is yet one more alternative, which is to remove frequencyOffset entirely and determine that the ARFCN in the parent MeasObjectNR should point directly to the SSB.  However, it is not clear what this would mean in case of a measurement object without SSB, and it would introduce some complexity for handling of CSI-RS locations.
[bookmark: _GoBack]
Proposal 1: Select the appropriate type for frequencyOffset from among the proposed alternatives:
1. [bookmark: OLE_LINK10][bookmark: OLE_LINK11]FrequencyInfoDL
2. ARFCN-ValueNR
3. SEQUENCE of SSB subcarrier offset and “offset to Point A”
4. Remove frequencyOffset and rely on carrierFreq in the measurement object
Conclusion
Proposal 1: Select the appropriate type for frequencyOffset from among the proposed alternatives:
1. FrequencyInfoDL
2. ARFCN-ValueNR
3. SEQUENCE of SSB subcarrier offset and “offset to Point A”
4. Remove frequencyOffset and rely on carrierFreq in the measurement object
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