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Introduction
SCG measurement results are provided by the UE in the SCG Failure Indication as a container so that the network (MN or source or target SN) can decide to release the SCG, keep the SCG or change the PSCell of the SCG. The SCG measurement result can contain either the serving cell measurement, the neighbour cell measurement or both for the serving NR frequencies or just the neighbour cell measurement for the non-serving NR frequencies.  The ASN.1 structure is as follow:
MeasResultSCG-Failure information element
-- ASN1START
-- TAG-MEAS-RESULT-SCG-FAILURE-START

MeasResultSCG-Failure ::= 			SEQUENCE {
	measResultPerMOList						MeasResultList2NR,
	...
}


MeasResultList2NR ::=				SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

MeasResult2NR ::=					SEQUENCE {	
	ssbFrequency						ARFCN-ValueNR							OPTIONAL,
	refFreqCSI-RS						ARFCN-ValueNR							OPTIONAL,
	measResultServingCell				MeasResultNR							OPTIONAL,
	measResultNeighCellListNR			MeasResultListNR						OPTIONAL
}

-- TAG-MEAS-RESULT-SCG-FAILURE-STOP
-- ASN1STOP

In this contribution, we discuss cases where there may be more than 1 result for a PCI for a particular ssbFrequency and refFreqCSI-RS.
Discussion
Possible measurement configuration in NR
In NR, it is possible to configure a UE with more than 1 MeasObject for a SSB Frequency and each MeasObject is for different subcarrier spacing (SCS). This may be used to measure e.g. for a neighbour cell which may have different SCS for the SSB, for the same or different cell with BWP using different SCS.
MeasObjectNR ::=			SEQUENCE {
[bookmark: _Hlk516081175]	ssbFrequency				ARFCNValueNR			OPTIONAL,	-- Cond SSBorAssociatedSSB
	ssbSubcarrierSpacing		SubcarrierSpacing		OPTIONAL,	-- Cond SSBorAssociatedSSB

<OMMITTED>

}


Observation#1: UE may be configured with more than 1 MeasObject for a SSB Frequency with different SCS.
In the case of CSI-RS measurement, it is possible to configure a UE with more than 1 MeasObject with the same refFreqCSI-RS and each MeasObject is configured with different CSI-RS resources (SCS can be the same or different).
MeasObjectNR ::=			SEQUENCE {
	ssbFrequency				ARFCNValueNR			OPTIONAL,	-- Cond SSBorAssociatedSSB
	ssbSubcarrierSpacing		SubcarrierSpacing		OPTIONAL,	-- Cond SSBorAssociatedSSB
	smtc1						SSB-MTC                 OPTIONAL,   -- Cond SSBorAssociatedSSB
	smtc2						SSB-MTC2				OPTIONAL,	-- Cond IntraFreqConnected

	refFreqCSI-RS				ARFCN-ValueNR			OPTIONAL,
	referenceSignalConfig		ReferenceSignalConfig,													
<OMMITTED>
}

[bookmark: _Hlk505296466][bookmark: _Hlk500774924]ReferenceSignalConfig::=     		SEQUENCE {
	ssb-ConfigMobility			SSB-ConfigMobility			OPTIONAL,	-- Need M
	csi-rs-ResourceConfigMobility	SetupRelease { CSI-RS-ResourceConfigMobility } 															OPTIONAL	-- Need M		
}

<OMMITTED>

CSI-RS-ResourceConfigMobility ::= 	SEQUENCE {
[bookmark: _Hlk500775173]	subcarrierSpacing			SubcarrierSpacing,
	csi-RS-CellList-Mobility	SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM))	OF CSI-RS-CellMobility,
	... , 
	[[
	refServCellIndex-v15xy				ServCellIndex				OPTIONAL	-- Need S
	]]
}

Observation#2: UE may be configured with more than 1 MeasObject for a refFreqCSI-RS with different CSI-RS resources (SCS can be the same or different).
Reporting of SCG failure measurement
In the reporting of the SSB measurement result, the following 2 identifiers are provided for the serving cell and neighbour cell:
· SSBFrequency
· PCI
For the serving cell and the neighbour cell of the serving frequency, UE may be configured to measure the different SSBs within the system bandwidth. But the SSB frequency will be different from one SSB to another. For neighbour cell of the serving frequency, the PCI will also be different.  Hence the reporting of SCG failure measurement for SSB has no ambiguity issue. Likewise for neighbour cell reporting for non-serving frequencies.
Observation#3: SSBFrequency and PCI provide sufficient identification of the SSB measurement results for serving and non-serving frequencies.
For the CSI-RS measurement, the following 3 identifiers are provided:
· refFreqCSI-RS
· CSI-RS-Index (optional and depends on reporting configuration)
· PCI
For the serving cell, the UE can also be configured to measure for the same refFreqCSI-RS and PCI with different SCS (e.g. for different BWPs in the same cell). If cell measurement for the different SCS of the same PCI are available to be reported, it is unclear which one the UE should use to populate the SCG failure measurement result. This is also the same for neighbour cell in both serving and non-serving frequencies
Observation#4: For cell measurement, refFreqCSI-RS and PCI do not provide sufficient identification of the CSI-RS measurement results for serving and non-serving frequencies.
For the beam measurement, CSI-RS index of the CSI-RS resource can be used to differentiate among the beams related to the same refFreqCSI-RS and PCI, but this is not always available and dependent on reporting configuration.
Solutions
As per Observation#4, refFreqCSI-RS and PCI do not provide sufficient identification of the CSI-RS measurement results for cell measurement of serving and non-serving frequencies. The following solutions are some approaches to resolve the issue:
1. Include also SCS to the reporting for CSI-RS based cell measurement
2. Include measID to the reporting for CSI-RS based cell measurement
3. Network ensures that there is no such ambiguity for a serving or neighbour cell measurement.
For solution 1 and 2, if it is added as a non-backward change (i.e. the IEs are added without non-critical extension, see Annex Section 4.1), then it may not be understood by the network that does not expect the inclusion of the new IEs. If it is added as a non-critical extension (See Annex Section 4.2), network that does not handle the extension will see 2 results for the same refFreqCSI-RS and PCI. This can be prevented by adding a configurable parameter in the report configuration. UE will only provide the extension if the network supports it. However, this will mean that the UE has to deal with the ambiguity (e.g. only provide 1 of them).
For Solution 3, it is left to the network to prevent such ambiguity from happening.  
Proposal: RAN2 should pick one of the options below to resolve the ambiguity issue:
1. Include SCS/measID to the reporting for CSI-RS based cell measurement
2. Leave it to network ensures that there is no such ambiguity for a serving or neighbour cell measurement.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following observations and proposals:
Observation#1: UE may be configured with more than 1 MeasObject for a SSB Frequency with different SCS.
Observation#2: UE may be configured with more than 1 MeasObject for a refFreqCSI-RS with either different SCS or different CSI-RS resources or both.
Observation#3: SSBFrequency and PCI provide sufficient identification of the SSB measurement results for serving and non-serving frequencies.
Observation#4: For cell measurement, refFreqCSI-RS and PCI do not provide sufficient identification of the CSI-RS measurement results for serving and non-serving frequencies.
Proposal: RAN2 should pick one of the options below to resolve the ambiguity issue:
1. Include SCS/measID to the reporting for CSI-RS based cell measurement
2. Leave it to network ensures that there is no such ambiguity for a serving or neighbour cell measurement.
Annex
Including SCS/measId in non-backward compatible way
In the following, the highlighted yellow is method for inclusion of subcarrier spacing while the highlighted green is method for the inclusion of measId in non-backward compatible way.
MeasResultSCG-Failure information element
-- ASN1START
-- TAG-MEAS-RESULT-SCG-FAILURE-START

MeasResultSCG-Failure ::= 			SEQUENCE {
	measResultPerMOList						MeasResultList2NR,
	...
}


MeasResultList2NR ::=				SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

MeasResult2NR ::=					SEQUENCE {	
	ssbFrequency						ARFCN-ValueNR							OPTIONAL,
	refFreqCSI-RS						ARFCN-ValueNR							OPTIONAL,
	subcarrierSpacing                   SubcarrierSpacing						OPTIONAL,
	measId			 	                MeasId									OPTIONAL,
	measResultServingCell				MeasResultNR							OPTIONAL,
	measResultNeighCellListNR			MeasResultListNR						OPTIONAL
}

-- TAG-MEAS-RESULT-SCG-FAILURE-STOP
-- ASN1STOP

Including SCS/measId in backward compatible way
In the following, the highlighted yellow is method for inclusion of subcarrier spacing while the highlighted green is method for the inclusion of measId in backward compatible way by using non-critical extension. The highlighted blue is required by both.
 MeasResultSCG-Failure information element
-- ASN1START
-- TAG-MEAS-RESULT-SCG-FAILURE-START

MeasResultSCG-Failure ::= 			SEQUENCE {
	measResultPerMOList						MeasResultList2NR,
	...,
[[
	measResultPerMOListExt						MeasResultList2NRExt
]]
}


MeasResultList2NR ::=				SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

MeasResult2NR ::=					SEQUENCE {	
	ssbFrequency						ARFCN-ValueNR							OPTIONAL,
	refFreqCSI-RS						ARFCN-ValueNR							OPTIONAL,
	measResultServingCell				MeasResultNR							OPTIONAL,
	measResultNeighCellListNR			MeasResultListNR						OPTIONAL
}

MeasResultList2NRExt ::=				SEQUENCE (SIZE (1..maxFreq)) OF SubcarrierSpacing
MeasResultList2NRExt ::=				SEQUENCE (SIZE (1..maxFreq)) OF MeasId

-- TAG-MEAS-RESULT-SCG-FAILURE-STOP
-- ASN1STOP

