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1 Introduction
In this paper, we will discuss the extensibility of measurement results.
2 Discussion
In NR, it can be forseen there are multiple measurement purposes as in LTE, for example:

· event-based measurement, i.e. Event Ax/Bx/Cx

· reportStrongestCells
· reportCGI
· ue-RxTxTimeDiffPeriodical
· reportSFTD-Meas
For the different measurement purposes, the report configuraiton is quite different. In RAN2#99bis meeting, the paper [1] proposed to restructure the report configuration according to the measurement purposes. RAN2 adopted it and had the following conclusion:

=>
Include an extension marker in the measurement trigger type mechanism.

In latest 38.331 specification [2], the structure of report configuration has been organized according to the measurement purposes and in the running CR for 38.331, it is as follows:

ReportConfigNR ::=






SEQUENCE {


reportType








CHOICE {



periodical








PeriodicalReportConfig, 



eventTriggered







EventTriggerConfig,

-- reportCGI is to be completed before the end of Rel-15.



...,


reportCGI








ReportCGI

}

}

Besides, ReportConfigNR is only one option, as visible below:

ReportConfigToAddModList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigToAddMod

ReportConfigToAddMod ::=


SEQUENCE {


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigNR





ReportConfigNR,



...


}

}

Observation 1: Report configurations can be extended 
1) by adding alternative CHOICE to periodical and eventTriggered in ReportConfigNR
2) by adding alternative CHOICE to reportConfigNR in ReportConfigToAddMod.

However, for measurement results, the approach is no CHOICE structure, as shown below. 

MeasResults ::=







SEQUENCE {


measId









MeasId,


measResultServingMOList




MeasResultServMOList,


measResultNeighCells





CHOICE {



measResultListNR






MeasResultListNR,



...


}





























OPTIONAL,


...

}

MeasResultServMOList ::=




SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResultServMO

MeasResultServMO ::=





SEQUENCE {


servCellId








ServCellIndex,


















measResultServingCell





MeasResultNR,


measResultBestNeighCell





MeasResultNR














OPTIONAL,


...
















}

MeasResultListNR ::=





SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=






SEQUENCE {


physCellId








PhysCellId
















OPTIONAL,


--FFS: Details of cgi info 


measResult








SEQUENCE {



cellResults








SEQUENCE{




resultsSSB-Cell







MeasQuantityResults












OPTIONAL,




resultsCSI-RS-Cell






MeasQuantityResults












OPTIONAL



},



rsIndexResults







SEQUENCE{




resultsSSB-Indexes






ResultsPerSSB-IndexList











OPTIONAL, 




resultsCSI-RS-Indexes





ResultsPerCSI-RS-IndexList










OPTIONAL



}




























OPTIONAL


},


...,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdNR,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList 





OPTIONAL,



frequencyBandList




MultiFrequencyBandListNR



OPTIONAL,



noSIB1







SEQUENCE {




ssb-SubcarrierOffset



INTEGER (0..15),




pdcch-ConfigSIB1




INTEGER (0..255)



}


















OPTIONAL


}



















OPTIONAL
}

At a layer above, the only way to provide an alternative is criticalExtensionsFuture.

MeasurementReport ::=



SEQUENCE {


criticalExtensions




CHOICE {



measurementReport




MeasurementReport-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

MeasurementReport-IEs ::=


SEQUENCE {


measResults






MeasResults,


lateNonCriticalExtension



OCTET STRING






OPTIONAL,


nonCriticalExtension




SEQUENCE{}







OPTIONAL

}

Already, MeasResults include measResultServingMOList as a mandatory IE and it is questionable whether any future measurement report really needs to include measurement results of all serving cells.

Observation 2: MeaResults includes a mandatory IE which may not be needed for all future reports, there is no CHOICE to exclude it, and the only way to avoid it is to define a critical extension to the MeasurementReport message.

Therefore, we would like to propose the following:

Proposal 1: If some non-backward compatible changes for EN-DC are acceptable, introduce a CHOICE at top level in MeasResults (The corresponding CR is provided in [3]).
If this is not acceptable, we still note that cgi-Info is certainly irrelevant for serving cells, as all information it includes are clearly available via the network. Therefore, we suggest the following changes:

MeasResults ::=







SEQUENCE {


measId









MeasId,


measResultServingMOList




MeasResultServMOList,


measResultNeighCells





CHOICE {



measResultListNR






MeasResultListNR,



...


}





























OPTIONAL,


...

}

MeasResultServMOList ::=




SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResultServMO

MeasResultServMO ::=





SEQUENCE {


servCellId








ServCellIndex,


















measResultServingCell





MeasResultServingNR,


measResultBestNeighCell





MeasResultNR














OPTIONAL,


...
















}

MeasResultListNR ::=





SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=






SEQUENCE {


physCellId








PhysCellId
















OPTIONAL,


--FFS: Details of cgi info 


measResult








SEQUENCE {



cellResults








SEQUENCE{




resultsSSB-Cell







MeasQuantityResults












OPTIONAL,




resultsCSI-RS-Cell






MeasQuantityResults












OPTIONAL



},



rsIndexResults







SEQUENCE{




resultsSSB-Indexes






ResultsPerSSB-IndexList











OPTIONAL, 




resultsCSI-RS-Indexes





ResultsPerCSI-RS-IndexList










OPTIONAL



}




























OPTIONAL


},


...
}
MeasResultNR ::=






SEQUENCE {


physCellId








PhysCellId
















OPTIONAL,


--FFS: Details of cgi info 


measResult








SEQUENCE {



cellResults








SEQUENCE{




resultsSSB-Cell







MeasQuantityResults












OPTIONAL,




resultsCSI-RS-Cell






MeasQuantityResults












OPTIONAL



},



rsIndexResults







SEQUENCE{




resultsSSB-Indexes






ResultsPerSSB-IndexList











OPTIONAL, 




resultsCSI-RS-Indexes





ResultsPerCSI-RS-IndexList










OPTIONAL



}




























OPTIONAL


},


...,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdNR,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList 





OPTIONAL,



frequencyBandList




MultiFrequencyBandListNR



OPTIONAL,



noSIB1







SEQUENCE {




ssb-SubcarrierOffset



INTEGER (0..15),




pdcch-ConfigSIB1




INTEGER (0..255)



}


















OPTIONAL


}



















OPTIONAL
}

Proposal 2: If there is no non-backward compatible changes accepted for 38.331, define a different structure for measurement results of serving and non-serving cells and add cgi-Info only to the structure for neighbour cells (see above changes).
3 Conclusion

In this paper we discuss the structure for measurement results and have following observation and proposals:

Observation 1: Report configurations can be extended 
1) by adding alternative CHOICE to periodical and eventTriggered in ReportConfigNR
2) by adding alternative CHOICE to reportConfigNR in ReportConfigToAddMod.

Observation 2: MeaResults includes a mandatory IE which may not be needed for all future reports, there is no CHOICE to exclude it, and the only way to avoid it is to define a critical extension to the MeasurementReport message.
Proposal 1: If some non-backward compatible changes for EN-DC are acceptable, introduce a CHOICE at top level in MeasResults (The corresponding CR is provided in [3]).
Proposal 2: If there is no non-backward compatible changes accepted for 38.331, define a different structure for measurement results of serving and non-serving cells and add cgi-Info only to the structure for neighbour cells (see above changes).
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