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1	Introduction
When the UE is requested to report some stored information such as logged measurements or RLF report, it first checks if the current PLMN is the same that the one that requested the measurement.
Rel-16 developed, in parallel to the first release of NR MDT, SNPN support. When SNPN is used, the UE may not be connected to PLMN as such, but to another kind of service provider.
In this contribution we analyse the impact of co-existence of SNPN with NR MDT data collection and propose some way forward for MDT in NR.
2	NR Baseline for PLMN check
We describe below the current PLMN check mechanism in place for SON / MDT.
2.1	Initiation and PLMN-ID storage
In 38.331, for the following stored data, the PLMN-ID or PLMD-ID list is stored when the data collection begins or when the measurement collection is configured:
-	VarRLF-Report
-	VarConnEstFailReport
-	VarLogMeasReport
For VarRLF-Report and VarLogMeasReport, UE stores the current RPLMN and equivalent PLMNs when setting the content of VarRLF-Report after a Handover. When UE performs logging of MDT data collection in RRC IDLE, it also reads the broadcasted PLMN of the cell on which it camps before logging the measurements.
For VarConnEstFailReport, UE stores the selected PLMN.
[bookmark: _GoBack]Observation 1: UE stores the PLMN associated with the collected MDT data.
2.2	Data Availability indication
When UE has available MDT data for the network for reporting, it signals the presence of the data in some selected messages. 
For VarRLF-Report and VarLogMeasReport, UE and checks if the RPLMN is included in the list stored in the corresponding variable. The UE then included the following IE when data is available:
-	logMeasAvailable 
-	logMeasAvailableBT 
-	logMeasAvailableWLAN 
-	rlf-InfoAvailable 
For VarConnEstFailReport UE checks if the RPLMN is equal to the plmn-Identity stored in VarConnEstFailReport. The UE then included the following IE:
-	VarConnEstFailReport
Observation 2: UE checks the RPLMN before sending availability indicator for the stored MDT data.
There is no PLMN check for VarMobilityHistoryReport.
The PLMN check above is defined in:  
5.3.3.4	Reception of the RRCSetup by the UE
5.3.5.3	Reception of an RRCReconfiguration by the UE
5.3.7.5	Reception of the RRCReestablishment by the UE
5.3.13.4	Reception of the RRCResume by the UE
2.3	Data retrieval
When the network requests UE to send the stored information using UE information request and UE information Response, the UE first checks the RPLMN against the stored information. Once the current RPLMN of the UE matches a PLMN entry that has been stored at the moment of recording MDT data, i.e. the PLMN check is successful, the UE proceeds with data reporting.
For MDT report (logMeasInfoList in VarLogMeasReport) and VarRLF, UE and checks if the RPLMN is included in the list stored in the corresponding variable.
For VarConnEstFailReport UE checks if the RPLMN is equal to the plmn-Identity stored in VarConnEstFailReport.
This is done to avoid that the collected data is sent to the wrong PLMN
Observation 3: UE checks the RPLMN when initiating sending the stored MDT data.
This is defined in: 
5.7.10.3	Reception of the UEInformationRequest message.
3	NR Handling for SNPN Check
3.1	SNPN and NID
In Rel-16, the feature developed in WI “NG_RAN_PRN-Core”(RP-191563), allows the deployment of SNPN (Standalone Non Public Network). The selection of the network provider will be made using Network ID (NID). More precisely the combination of a PLMN ID + NID identifies an SNPN.
For MDT, by default, the UE should provide the stored information only to the relevant Network. Due to co-existence of  SNPN and regular PLMN, the UE behaviour on data collection in case selected PLMN-Identity becomes NPN, remain ambiguous:
	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList or npn-IdentityInfoList fields included in SIB1.



The UE should check the Registered SNPN the same way it checks the RPLMN. There is no Equivalent SNPN so the UE only stores one SNPN.

3.1.1	Initiation
We think that UE shall behave as below for the Measurement initiation: 
Proposal 1: UE shall store the Registered SNPN when the measurement is configured in VarLogMeasReport 
Proposal 2: UE shall store the Registered SNPN when RLF occurs in VarRLF-Report.
Proposal 3: UE shall store the Selected SNPN when connection failure occurs in VarConnEstFailReport if the cell is broadcasting SNPN
3.1.2	Data Availability indication
When UE has available data for the network for reporting, it signals the presence of the data in some selected messages. 
If UE has stored a SNPN, UE shall check is the Registered SNPN is equal to the stored SNPN in VarRLF-Report, VarConnEstFailReport or VarLogMeasReport before the following indications:
-	logMeasAvailable 
-	logMeasAvailableBT 
-	logMeasAvailableWLAN 
-	rlf-InfoAvailable 
Proposal 4: If UE has stored a SNPN, UE shall check is the Registered SNPN is equal to the stored SNPN in VarRLF-Report, VarConnEstFailReport or VarLogMeasReport before the sending the corresponding indication
3.1.3	Data retrieval
When the SNPN network requests UE to send the stored information using UE information request and UE information Response, the UE shall first check the Registered SNPN against the stored information
Proposal 5: For MDT report (logMeasInfoList in  VarLogMeasReportt) and VarRLF, UE shall check if the Registered SNPN is equal to the SNPN stored in VarLogMeasReport.
Proposal 6: For VarConnEstFailReport UE checks if the Registered SNPN is equal to the SNPN stored in VarConnEstFailReport.
3.1.4	Data Collection
When UE is performing MDT in idle mode or RRC INACTIVE, UE shall check the SNPN broadcasted by the cell before logging the information.
Proposal 7: The UE stores the registered PLNM as well as the SNPN for the logged Data RLF Report, Logged Measurement and Connection Failure.
Proposal 8: The UE checks the Registered SNPN (identified by PLMN ID and NID) when it signals to the Network the presence of available data and when sending the data.
3.2	Compatibility with LTE
When is under NR coverage it can report RLF information for RLF that occurred in LTE. In the current specifications. UE checks the RPLMN (in NR) and compares it with the PLMN ID stored in VarRLF-Report produced in LTE coverage. If the UE is served by SNPN, there is no need to check because SNPN is not supported in LTE and thus UE shall not send the LTE RLF report to SNPN network.
Observation 4: RLF Report produced in LTE will not be reported to SNPN network.

4	Other needed enhancement
4.1	Cell Identity
The IE CGI-Info-Logging-r16 is used in several places for SON and MDT to identify the cell. If the cell is SNPN Cell, for consistent reporting this IE will need to be enhanced to allow SNPN ID.
CGI-Info-Logging-r16 ::=     SEQUENCE {
    plmn-Identity-r16                    PLMN-Identity,
    cellIdentity-r16                     CellIdentity,
    trackingAreaCode-r16                 TrackingAreaCode				OPTIONAL
}

Proposal 9: The Cell identification in MDT and SON message should allow the use of SNPN.
5	Conclusion
In this contribution we made the following observations and proposals:

Observation 1: UE stores the PLMN associated with the collected MDT data.
Observation 2: UE checks the RPLMN before sending availability indicator for the stored MDT data
Observation 3: UE checks the RPLMN when initiating sending the stored MDT data.
Observation 4: RLF Report produced in LTE will not be reported to SNPN network.

Proposal 1: UE shall store the Registered SNPN when the measurement is configured in VarLogMeasReport and 
Proposal 2: UE shall store the Registered SNPN when RLF occurs in VarRLF-Report.
Proposal 3: UE shall store the Selected SNPN when connection failure occurs in VarConnEstFailReport if the cell is broadcasting SNPN
Proposal 4: If UE has stored a SNPN, UE shall check is the Registered SNPN is equal to the stored SNPN in VarRLF-Report, VarConnEstFailReport or VarLogMeasReport before the sending the corresponding indication
Proposal 5: For MDT report (logMeasInfoList in  VarLogMeasReport) and VarRLF, UE shall check if the Registered SNPN is equal to the SNPN stored in VarLogMeasReport.
Proposal 6: For VarConnEstFailReport UE checks if the Registered SNPN is equal to the SNPN stored in VarConnEstFailReport.
Proposal 7: The UE stores the registered PLNM as well as the SNPN for the logged Data RLF Report, Logged Measurement and Connection Failure.
Proposal 8: The UE checks the Registered SNPN (identified by PLMN ID and NID) when it signals to the Network the presence of available data and when sending the data.
Proposal 9: The Cell identification in MDT and SON message should allow the use of SNPN.
When agreed, we will provide the relevant CRs to 38.331.



