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[bookmark: _Ref20905128][bookmark: _Ref178064866]Introduction
Non-public networks were standardized by 3GPP in rel-16 and enhanced in rel-17 in order to support private 5G networks. These networks can be deployed either as integrated with a PLMN, or in a standalone method.  They are called public network integrated NPN (PNI-NPN) and Standalone non-public network (SNPN) respectively. In rel-18, during the previous RAN3 meetings, the following agreements were taken on support for SON enhancements for NPN networks,
	Area Scope for PNI-NPNs:                  
Introduce a CAG list for MDT area scope.
The use cases RAN3 should support are:
Use Case 1: Enhanced area scope information should allow collection of MDT measurements in specific PNI-NPNs, i.e. MDT measurements should be collected only within specific CAGs. 
Use Case 2: Enhanced area scope information should allow collection of MDT measurements both in specific PNI-NPNs (i.e. in specific CAGs) and in public network areas (e.g. specific PN cells, TAIs, etc.). 
Agree to the addition of a CAG list inside and outside the current choice structure for the MDT Area Scope. Further enhancements are FFS
Set the range of maxnoofCAGforMDT to 256
FFS: Check the company's preference: in case of PNI-NPN area scope is not present, whether how to interpret the old area scope choices when it set as cell base, TA based, TAI based, and PLMN wide with following cases:
-only represents the PN area, i.e, only including non-CAG cells
-can represent both PN and NPN area, i.e, including both non-CAG cells and CAG cells. If the latter is preferred, whether further clarification is needed to avoid misunderstanding.
If old area scope choices only represents the PN area , FFS whether there is a need to preserve the legacy functionality of the NGAP "PLMN wide" choice, namely, this choice is equivalent to absence of area scope over Xn and RRC, i.e. MDT is performed within the MDT PLMN List without any restriction.
FFS introduce the "SNPN based", "SNPN cell based", and "SNPN TA based" choice IEs into the existing CHOICE structure, this would allow for the specification of interested SNPNs, interested cells of SNPNs, or interested TAs of SNPNs. 
FFS Whether there is a need to introduce a NGAP "SNPN wide" choice.
Area Scope for SNPNs:
RAN3 to focus on the following use case for SNPN and to continue discussions on how to address MDT Area Scope for specific cells or TAs of an SNPN:
· Use Case 3: Enable collection of MDT measurements in the SNPN where the UE is registered. 
Add separate SNPN Cell Based MDT and SNPN TAI Based MDT area scope
Add multi-SNPN MDT area scope.
Son Reports:
How to introduce NID or PNI-NPN ID into SON/MDT reports depends on RAN2’s decision.
UE History Information:
It is up to configuration and operator’s policies whether PN and NPN information can be included in the UE History Information.
Other issues:
Wait SA3's response for NPN user consent to check if any RAN3 impact.
[bookmark: _Hlk142050299]No need to introduce user consent of SNPN over interfaces.



In this paper, we discuss the possible NPN related enhancements and suggestions for future discussions. We also provide a TP to 38.413 in the appendix along with a draft LS to RAN2 on UE behavior for SON reports.
Discussion
Support for MDT for NPN
Area Scope of neighbour cells
During the previous meetings we have agreed to support MDT area scope enhancements to allow configuration of areas where MDT data can be collected. Another topic that was brought up in RAN3 but was never discussed in full is the Area Scope of Neighbour Cells for MDT.  
The issue is that a UE that only has subscriptions to PN can be configured to collect data from neighbouring cells and these cells can belong to NPNs. 
[bookmark: _Toc142506996][bookmark: _Hlk127370451]NPNs and PNs can have cells that neighbour each other and UEs could be configured to collect MDT information through frequency based configuration from both PN and NPN cells.
An operator may be interested in collecting measurements from neighbour NPN cells, e.g. to better understand the coverage of an NPN. On the other hand, there might be private networks whose cells shall not be included in the Area Scope of Neighbour Cells, e.g. for security reasons or because such private networks information exposure is sensitive. Our approach to this issue is that the specifications could enable or disable the inclusion of NPN cells/frequencies in the Area Scope of Neighbour Cells and that it can be up to the operator to configure whether to allow for collection of measurements in such frequencies/cells. This gives flexibility to an operator when deciding which neighbour cells should be considered for MDT measurements. If collection of measurements from NPN is allowed, this enhancement would be especially useful for PNI-NPNs, where an operator may have a particular interest in determining with more details the coverage of cells belonging to a specific CAG. On the contrary, if an operator decides to omit NPN cells form the cells for which MDT measurements are collected, this should also be possible.
[bookmark: _Toc142506997]Allowing UEs (with or without) NPN subscription to collect information on neighbour NPN cells can help to build better coverage maps for NPNs. If an operator decides not to collect measurements from NPN neighbour cells, the operator should be able to configure the network accordingly.
[bookmark: _Hlk134620015]To enable operators to allow/disallow collection of MDT measurements in NPN neighbouring cells, the Area scope of Neighbour cells IE should contain NPN identifiers. If this is not done, the operator would not be able to differentiate cells belonging to PN and NPNs and would be unable to configure whether the Area Scope of Neighbour Cells may include or not NPN cells. 
[bookmark: _Toc142507598]Add NPN identifiers in the Area Scope of Neighbour Cells IE to enable operators to configure whether it is allowed/not-allowed to collect data in neighbouring NPN cells.
[bookmark: _Toc142507599]Agree to TP for TS 38.413 in Appendix A and TP for TS 38.423 in Appendix B reflecting proposals on configuration of NPN information in the Area Scope of Neighbour Cells IE.
[bookmark: _Toc142495353]User Consent for NPNs
SA3 has sent an LS to RAN3 in S3-231399, where the following answers are provided in response to questions asked by RAN3:
--------------------------------------------------Start of Excerpt From S3-231399--------------------------------------------------
"Question 1: To denote that user consent for MDT in PNI-NPN is given, whether there is a need for signaling of private network identifiers (CAG ID) to the NG-RAN or if it can be covered by signalling public network identifiers (PLMN ID) to the NG-RAN?"
SA3 considers that using public network identifiers (PLMN ID) is sufficient.

"Question 2: Whether user consent needs to be supported for MDT in SNPN, and if yes, to denote that user consent for MDT in SNPNs is given, whether there is a need for signaling of private network identifier (SNPN ID) to the NG-RAN?"
SA3 notes that the business models for SNPN are varied and SA3 assumes that the SNPN operator itself will develop operational functions that are specific to their use case. As such, SA3 has not identified any requirements for user consent in this case.

-------------------------------------------------- End of Excerpt From S3-231399--------------------------------------------------
[bookmark: _Toc131673204]With this, it is clear that there is no need to apply any changes to the current user consent mechanisms for MDT concerning PNI-NPNs. However, the specifications should be amended to state that MDT user consent does not apply to SNPNs.
During RAN3-119bis-e some companies seemed to object to this conclusion form SA3, asking how would user consent for SNPNs work if the current solution for MDT is not reused. We note that SA3 has already answered this question by stating that:
“SA3 assumes that the SNPN operator itself will develop operational functions that are specific to their use case”
Namely, given that SNPNs are private networks, an SNPN operator would have specific agreements with the users that can access such networks and such agreements would cover whether MDT measurements can be collected from the UE or not.
[bookmark: _Toc131673205]We note that handling of user consent is described in TS32.422, which is under SA5 control. Hence we propose to send an LS reply to SA3 and SA5 stating that RAN3 expects SA5 to describe that user consent for MDT is not applicable to SNPNs, in accordance to the inputs in S3-231399.
Note that failure to set requirements towards SA5 may imply that MDT user consent could apply also to SNPNs, which is against the conclusions from SA3.
[bookmark: _Toc142507600]Send an LS reply to SA3 and SA5 to inform them that RAN3 expects SA5 to apply changes to TS32.422 to describe that user consent for MDT is not applicable to SNPNs as per inputs in S3-231399.
Additionally, during the last meeting, RAN3 took an agreement on user consent in SNPNs saying “No need to introduce user consent of SNPN over interfaces.”. This agreement should be added to and clarified in TS 37.320 Radio measurement collection for Minimization of Drive Tests (MDT). We provide a TP for the same in the appendix. 
[bookmark: _Toc142507601]In order to reflect the agreement that there is “No need to introduce user consent of SNPN over interfaces.”, agree to the TP for TS 37.320 in Appendix C.
UE history information for Non-public networks 
During previous meetings in RAN3, it was agreed to leave it up to the operator on how to configure the network to collect relevant UE history information. 
Such agreement was framed as follows:
It is up to configuration and operator’s policies whether PN and NPN information can be included in the UE History Information.

In order for an operator to be able to apply the agreed configuration, it should be discussed how all the network elements involved in UE History Information collection can be informed about the operator´s policies on UE History Information.
The first step to support a viable and interoperable solution is to introduce a configuration flag where the OAM indicates to the NG-RAN whether a network node can collect UE history information for NPNs. In its simplest form, a binary flag signalled from OAM to NG-RAN can be used to indicate whether to allow or not allow collection of NPN information in the UHI in a particular node. As such amendment falls under the responsibility of SA5, an LS to SA5 shodl be sent describing the needed enhancements.
[bookmark: _Toc142507602]Send an LS to SA5 and inform them on the need for a configuration flag from OAM to NG-RAN to indicate whether NPN information can be collected in the UHI.
Secondly, in the case where a UHI does not include NPN information, there would be a need to indicate, within the UHI, that the UE was served by a cell that cannot be disclosed. Namely, if NPN clels cannot be included in the UHI and if the UHI is left as it is, the resulting UHI will carry misleading information, as explained in the figure below.


Figure 1: Example of legacy UHI usage when NPN cells are not allowed in UHI

Looking at Figure 1, consider the scenario that a UE has mobility between different cells in the following pattern,  (A -> B -> C -> D) where cells A and B are public cells and cell C belongs to a non-public network. Also consider that an operator does not want to collect UE History Information in Non-public networks. 
During mobility from A -> B, the network collects UHI at cell A building on previously collected UHI, and forwards this to the node serving cell B. However, when the UE moves to cell C there are two options for UHI encoding by the node serving cell C:
Option 1: remove all cells encountered before Cell, because the node serving Cell C cannot include Cell C in the UHI signalled to the node serving Cell D. 
Option 2: The node serving cell C does not include Cell C in the UHI but forwards it to the node serving cell D. Here, the node serving cell D might wrongly assume that the UE was out of coverage during the time it was served by node C, or it might wrongly assume that Cell B and Cell D are neighbours.
[bookmark: _Toc142506998]Legacy UE History Information is not sufficient to support the case that NPN cells are not included in the UHI.
To solve this issue, an indication can be added in UHI to indicate that the UE was in a non-public network, while no NPN cells are included in the UHI. This will allow an operator to configure proper collection of UHI and prevent wrong interpretation of collected UHI
[bookmark: _Toc142507603]Add a new IE in UE history information to indicate that the UE was in an NPN cell, without reporting NPN cell information.
Conclusion
In the previous sections we made the following observations: 
Observation 1	NPNs and PNs can have cells that neighbour each other and UEs could be configured to collect MDT information through frequency based configuration from both PN and NPN cells
Observation 2	Allowing UEs (with or without) NPN subscription to collect information on neighbour NPN cells can help to build better coverage maps for NPNs. If an operator decides not to collect measurements from NPN neighbour cells, the operator should be able to configure the network accordingly
Observation 3	Legacy UE History Information is not sufficient to support the case that NPN cells are not included in the UHI

Based on the discussion in the previous sections we propose the following:
Proposal 1	Add NPN identifiers in the Area Scope of Neighbour Cells IE to enable operators to configure whether it is allowed/not-allowed to collect data in neighbouring NPN cells.
Proposal 2	Agree to TP for TS 38.413 in Appendix A and TP for TS 38.423 in Appendix B reflecting proposals on configuration of NPN information in the Area Scope of Neighbour Cells IE.
Proposal 3	Send an LS reply to SA3 and SA5 to inform them that RAN3 expects SA5 to apply changes to TS32.422 to describe that user consent for MDT is not applicable to SNPNs as per inputs in S3-231399.
Proposal 4	In order to reflect the agreement that there is “No need to introduce user consent of SNPN over interfaces.”, agree to the TP for TS 37.320 in Appendix C.
Proposal 5	Send an LS to SA5 and inform them on the need for a configuration flag from OAM to NG-RAN to indicate whether NPN information can be collected in the UHI.
Proposal 6	Add a new IE in UE history information to indicate that the UE was in an NPN cell, without reporting NPN cell information.
A reply LS to SA3 can be found in R3-234314
[bookmark: _In-sequence_SDU_delivery]References
[1] RP-221825 : Further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR and EN-DC
Appendix A: TP for TS 38.413
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9.3.1.96	Last Visited Cell Information
This IE may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Last Visited NG-RAN Cell Information
	M
	
	9.3.1.97
	

	>E-UTRAN Cell
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].

	>UTRAN Cell
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [28].

	>GERAN Cell
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].

	>Undisclosed Cell
	
	
	
	

	>>Last Visited Undisclosed Cell Information
	M
	
	9.3.1.X
	



Next Change

9.3.1.182	Area Scope of Neighbour Cells
This IE defines the area scope of neighbour cells for logged MDT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Area Scope of Neighbour Cells Item
	M
	1..<maxnoofFreqforMDT>
	
	

	>NR Frequency Info
	M
	
	9.3.1.181
	

	>PCI List for MDT
	
	0.. <maxnoofNeighPCIforMDT>
	
	

	>>NR PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID

	 >Network type
	O
	
	ENUMERATED (PNI-NPN, PN, ALL, ...)
	This IE Indicates the type of neighbour cells the UE is allowed to collect MDT in.



	Range bound
	Explanation

	maxnoofFreqforMDT
	Maximum no. of Frequency Information subject for MDT scope. Value is 8.

	maxnoofNeighPCIforMDT
	Maximum no. of Neighbour cells subject for MDT scope. Value is 32.



Next Change
9.3.1.X	Last Visited Undisclosed Cell Information
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Time UE Stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the undisclosed cell, or set of cells, in seconds. If the duration is more than 4095s, this IE is set to 4095.



Next Change

[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509][bookmark: _Toc97891553][bookmark: _Toc99123758][bookmark: _Toc99662564][bookmark: _Toc105152643][bookmark: _Toc105174449][bookmark: _Toc106109447][bookmark: _Toc107409905][bookmark: _Toc112757094][bookmark: _Toc120537589]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

[bookmark: _Hlk512952190]	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalULForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	id-AdditionalNGU-UP-TNLInformation,
	id-AdditionalRedundantDL-NGU-UP-TNLInformation,
	id-AdditionalRedundantDLQosFlowPerTNLInformation,
	id-AdditionalRedundantNGU-UP-TNLInformation,
	id-AdditionalRedundantUL-NGU-UP-TNLInformation,
	id-AdditionalUL-NGU-UP-TNLInformation,
	id-AlternativeQoSParaSetList,
	id-BurstArrivalTimeDownlink,
	id-Cause,
	id-CNPacketDelayBudgetDL,
	id-CNPacketDelayBudgetUL,
	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-CommonNetworkInstance,
	id-ConfiguredTACIndication,
	id-CurrentQoSParaSetIndex,
	id-DAPSRequestInfo,
	id-DAPSResponseInfoList,
	id-DataForwardingNotPossible,
	id-DataForwardingResponseERABList,
	id-DirectForwardingPathAvailability,
	id-DL-NGU-UP-TNLInformation,
	id-EndpointIPAddressAndPort,
	id-EnergySavingIndication,
	id-ExtendedPacketDelayBudget,
	id-ExtendedRATRestrictionInformation,
	id-ExtendedReportIntervalMDT,
	id-ExtendedSliceSupportList,
	id-ExtendedTAISliceSupportList,
	id-ExtendedUEIdentityIndexValue,
	id-EUTRA-PagingeDRXInformation,
	id-GlobalCable-ID,
	id-GlobalRANNodeID,
	id-GlobalTNGF-ID,
 	id-GlobalTWIF-ID,
	id-GlobalW-AGF-ID,
	id-GUAMIType,
	id-IncludeBeamMeasurementsIndication,
	id-IntersystemSONInformationRequest,
	id-IntersystemSONInformationReply,
	id-IntersystemResourceStatusUpdate,
	id-LastEUTRAN-PLMNIdentity,
	id-LastVisitedPSCellList,
	id-LocationReportingAdditionalInfo,
	id-M4ReportAmount,
	id-M5ReportAmount,
	id-M6ReportAmount,
	id-ExcessPacketDelayThresholdConfiguration,
	id-M7ReportAmount,
	id-MaximumIntegrityProtectedDataRate-DL,
[bookmark: OLE_LINK51]	id-MBS-AreaSessionID,
	id-MBS-QoSFlowsToBeSetupList,
	id-MBS-QoSFlowsToBeSetupModList,
	id-MBS-QoSFlowToReleaseList,
	id-MBS-ServiceArea,
	id-MBS-SessionFSAIDList,
	id-MBS-SessionID,
	id-MBS-ActiveSessionInformation-SourcetoTargetList,
	id-MBS-ActiveSessionInformation-TargettoSourceList,
	id-MBS-SessionTNLInfo5GC,
	id-MBS-SupportIndicator, 
	id-MBSSessionFailedtoSetupList,
	id-MBSSessionFailedtoSetuporModifyList,
	id-MBSSessionSetupResponseList,
	id-MBSSessionSetuporModifyResponseList,
	id-MBSSessionToReleaseList,
	id-MBSSessionSetupRequestList,
	id-MBSSessionSetuporModifyRequestList,
	id-MDTConfiguration,
	id-MicoAllPLMN,
	id-NetworkInstance,
	id-NGAPIESupportInformationRequestList,
	id-NGAPIESupportInformationResponseList,
	id-NID,
	id-NR-CGI,
	id-NRNTNTAIInformation,
	id-NPN-MobilityInformation,
	id-NPN-PagingAssistanceInformation,
	id-NPN-Support,
	id-NR-PagingeDRXInformation,
	id-OldAssociatedQosFlowList-ULendmarkerexpected,
	id-OnboardingSupport,
	id-PagingAssisDataforCEcapabUE,
	id-PagingCauseIndicationForVoiceService,
	id-PDUSessionAggregateMaximumBitRate,
	id-PduSessionExpectedUEActivityBehaviour,
	id-PDUSessionPairID,
	id-PDUSessionResourceFailedToSetupListCxtFail,
	id-PDUSessionResourceReleaseResponseTransfer,
	id-PDUSessionType,
	id-PEIPSassistanceInformation,
	id-PSCellInformation,
	id-PNI-NPNBasedMDT,
	id-PNI-NPN-AreaScopeofMDT,
	id-QMCConfigInfo,
	id-QosFlowAddOrModifyRequestList,
	id-QosFlowFailedToSetupList,
	id-QosFlowFeedbackList,
	id-QosFlowParametersList,
	id-QosFlowSetupRequestList,
	id-QosFlowToReleaseList,
	id-QosMonitoringRequest,
	id-QosMonitoringReportingFrequency,
	id-SNPN-CellBasedMDT,
	id-SNPN-TAIBasedMDT,
	id-SNPN-BasedMDT,
	id-SuccessfulHandoverReportList,
	id-UEContextReferenceAtSource,
	id-RAT-Information,
	id-RedundantCommonNetworkInstance,
	id-RedundantDL-NGU-TNLInformationReused,
	id-RedundantDL-NGU-UP-TNLInformation,
	id-RedundantDLQosFlowPerTNLInformation,
	id-RedundantPDUSessionInformation,
	id-RedundantQosFlowIndicator,
	id-RedundantUL-NGU-UP-TNLInformation,
	id-SCTP-TLAs,
	id-SecondaryRATUsageInformation,
	id-SecurityIndication,
	id-SecurityResult,
	id-SgNB-UE-X2AP-ID,
	id-S-NSSAI,
	id-SONInformationReport,
	id-SourceNodeID,
	id-SourceNodeTNLAddrInfo,
	id-SourceTNLAddrInfo,
	id-SurvivalTime,
	id-TNLAssociationTransportLayerAddressNGRAN,
	id-TAINSAGSupportList,
	id-TargetHomeENB-ID,
	id-TargetRNC-ID,
	id-TraceCollectionEntityURI,
	id-TSCTrafficCharacteristics,
	id-UEHistoryInformationFromTheUE,
	id-UERadioCapabilityForPaging,
	id-UERadioCapabilityForPagingOfNB-IoT,
	id-UL-NGU-UP-TNLInformation,
	id-UL-NGU-UP-TNLModifyList,
	id-ULForwarding,
	id-ULForwardingUP-TNLInformation,
	id-UsedRSNInformation,
	id-UserLocationInformationTNGF,
	id-UserLocationInformationTWIF,
	id-UserLocationInformationW-AGF,
	id-EarlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-TAI,
	id-HFCNode-ID-new,
	id-GlobalCable-ID-new,
	maxnoofAllowedAreas,
	maxnoofAllowedCAGsperPLMN,
	maxnoofAllowedS-NSSAIs,
	maxnoofBluetoothName,
	maxnoofBPLMNs,
	maxnoofCAGforMDT,
	maxnoofCAGSperCell,
	maxnoofCandidateCells,
	maxnoofCellIDforMDT,
	maxnoofCellIDforQMC,
	maxnoofCellIDforWarning,
	maxnoofCellinAoI,
	maxnoofCellinEAI,
	maxnoofCellsforMBS,
	maxnoofCellsingNB,
	maxnoofCellsinngeNB,
	maxnoofCellsinNGRANNode,
	maxnoofCellinTAI,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellsUEMovingTrajectory,
	maxnoofDRBs,
	maxnoofEmergencyAreaID,
	maxnoofEAIforRestart,
	maxnoofEPLMNs,
	maxnoofEPLMNsPlusOne,
	maxnoofE-RABs,
	maxnoofErrors,
	maxnoofExtSliceItems,
	maxnoofForbTACs,
	maxnoofFreqforMDT,
	maxnoofMBSFSAs,
	maxnoofMBSQoSFlows,
	maxnoofMBSServiceAreaInformation,
	maxnoofMBSAreaSessionIDs,
	maxnoofMBSSessions,
	maxnoofMBSSessionsofUE,
[bookmark: OLE_LINK134]	maxnoofMDTPLMNs,
	maxnoofMRBs,
	maxnoofMultiConnectivity,
	maxnoofMultiConnectivityMinusOne,
	maxnoofNeighPCIforMDT,
	maxnoofNGAPIESupportInfo,
	maxnoofNGConnectionsToReset,
	maxNRARFCN,
	maxnoofNRCellBands,
	maxnoofNSAGs,
	maxnoofPagingAreas,
[bookmark: _Hlk44941446]	maxnoofPC5QoSFlows,
	maxnoofPDUSessions,
	maxnoofPLMNs,
	maxnoofPLMNforQMC,
	maxnoofQosFlows,
	maxnoofQosParaSets,
	maxnoofRANNodeinAoI,
	maxnoofRecommendedCells,
	maxnoofRecommendedRANNodes,
	maxnoofAoI,
	maxnoofPSCellsPerPrimaryCellinUEHistoryInfo,
	maxnoofReportedCells,
	maxnoofSensorName,
	maxnoofServedGUAMIs,
	maxnoofSliceItems,
	maxnoofMDTSNPNs,
	maxnoofSNSSAIforQMC,
	maxnoofSuccessfulHOReports,
	maxnoofTACs,
	maxnoofTACsinNTN,
	maxnoofTAforMDT,
	maxnoofTAforQMC,
	maxnoofTAIforInactive,
	maxnoofTAIforMBS,
	maxnoofTAIforPaging,
	maxnoofTAIforRestart,
	maxnoofTAIforWarning,
	maxnoofTAIinAoI,
	maxnoofTargetS-NSSAIs,
	maxnoofTimePeriods,
	maxnoofTNLAssociations,
	maxnoofUEAppLayerMeas,
	maxnoofUEsforPaging,
	maxnoofWLANName,
	maxnoofXnExtTLAs,
	maxnoofXnGTP-TLAs,
	maxnoofXnTLAs,
	maxnoofThresholdsForExcessPacketDelay

FROM NGAP-Constants

	Criticality,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage
FROM NGAP-CommonDataTypes

	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	NGAP-PROTOCOL-EXTENSION,
	ProtocolIE-SingleContainer{},
	NGAP-PROTOCOL-IES
FROM NGAP-Containers;

-- A
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: OLE_LINK84]AreaScopeOfMDT-NR ::= CHOICE {	
	cellBased					CellBasedMDT-NR,
	tABased						TABasedMDT,
	pLMNWide					NULL,
	tAIBased					TAIBasedMDT,
	choice-Extensions		ProtocolIE-SingleContainer { {AreaScopeOfMDT-NR-ExtIEs} }
}

AreaScopeOfMDT-NR-ExtIEs NGAP-PROTOCOL-IES ::= {
{ ID id-PNI-NPNBasedMDT		CRITICALITY ignore	TYPE PNI-NPNBasedMDT		PRESENCE optional },
{ ID id-SNPN-CellBasedMDT	CRITICALITY ignore	TYPE SNPN-CellBasedMDT		PRESENCE optional },
{ ID id-SNPN-TAIBasedMDT	CRITICALITY ignore	TYPE SNPN-TAIBasedMDT		PRESENCE optional },
{ ID id-SNPN-BasedMDT		CRITICALITY ignore	TYPE SNPN-BasedMDT			PRESENCE optional },

	...
}

AreaScopeOfMDT-EUTRA ::= CHOICE {	
	cellBased					CellBasedMDT-EUTRA,
	tABased						TABasedMDT,
	pLMNWide					NULL,
	tAIBased					TAIBasedMDT,
	choice-Extensions		ProtocolIE-SingleContainer { {AreaScopeOfMDT-EUTRA-ExtIEs} }
}

AreaScopeOfMDT-EUTRA-ExtIEs NGAP-PROTOCOL-IES ::= {
	...
}

AreaScopeOfNeighCellsList ::= SEQUENCE (SIZE(1..maxnoofFreqforMDT)) OF AreaScopeOfNeighCellsItem
AreaScopeOfNeighCellsItem ::= SEQUENCE {
	nrFrequencyInfo				NRFrequencyInfo,
	pciListForMDT				PCIListForMDT												OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { AreaScopeOfNeighCellsItem-ExtIEs} }	OPTIONAL,
	...
}

AreaScopeOfNeighCellsItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	networkType					ENUMERATED {PNI-NPN,PN,ALL,...} OPTIONAL,
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
-- L
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
LastVisitedCellInformation ::= CHOICE {
	nGRANCell		LastVisitedNGRANCellInformation,
	eUTRANCell		LastVisitedEUTRANCellInformation,
	uTRANCell		LastVisitedUTRANCellInformation,
	gERANCell		LastVisitedGERANCellInformation,
	choice-Extensions		ProtocolIE-SingleContainer { {LastVisitedCellInformation-ExtIEs} }
}

LastVisitedCellInformation-ExtIEs NGAP-PROTOCOL-IES ::= {
	undisclosedCell		LastVisitedUndisclosedCellInformation,
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
LastVisitedUndisclosedCellInformation ::= SEQUENCE {
	timeUEStayedInCell		TimeUEStayedInCell,
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
END
-- ASN1STOP

End of Changes

Appendix B: TP for TS 38.423
[bookmark: _Toc44497798][bookmark: _Toc45108185][bookmark: _Toc45901805][bookmark: _Toc51850886][bookmark: _Toc56693890][bookmark: _Toc64447434][bookmark: _Toc66286928][bookmark: _Toc74151623][bookmark: _Toc88654096][bookmark: _Toc97904452][bookmark: _Toc98868566][bookmark: _Toc105174851][bookmark: _Toc106109688][bookmark: _Toc113825509][bookmark: _Toc120033665]Start of Changes
[bookmark: _Toc20955374][bookmark: _Toc29991577][bookmark: _Toc36555978][bookmark: _Toc44497723][bookmark: _Toc45108110][bookmark: _Toc45901730][bookmark: _Toc51850811][bookmark: _Toc56693815][bookmark: _Toc64447359][bookmark: _Toc66286853][bookmark: _Toc74151548][bookmark: _Toc88654021][bookmark: _Toc97904377][bookmark: _Toc98868491][bookmark: _Toc105174776][bookmark: _Toc106109613][bookmark: _Toc113825434][bookmark: _Toc138863565]9.2.3.65	Last Visited Cell Information
The Last Visited Cell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Last Visited NG-RAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [5].

	>E-UTRAN Cell
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].

	>UTRAN Cell
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [32].

	>GERAN Cell
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].

	 >Undisclosed Cell
	
	
	
	

	>>Last Visited Undisclosed Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [5].



Next Change
9.2.3.140	Area Scope of Neighbour Cells
This IE defines the area scope of neighbour cells for logged MDT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Area Scope of Neighbour Cells
	M
	1 .. <maxnoofFreqforMDT>
	
	

	>NR FreqInfo
	M
	
	9.2.2.19
	

	>PCI List for MDT
	O
	1 .. <maxnoofNeighPCIforMDT>
	
	

	>> NRPCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID

	 >Network type
	O
	
	ENUMERATED (PNI-NPN, PN, ALL, ...)
	This IE Indicates the type of neighbour cells the UE is allowed to collect MDT in.



	Range bound
	Explanation

	maxnoofFreqforMDT
	Maximum no. of Frequency Information subject for MDT scope. Value is 8.

	maxnoofNeighPCIforMDT
	Maximum no. of Neighbour cells subject for MDT scope. Value is 32.



Next Change

[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811][bookmark: _Toc51850892][bookmark: _Toc56693896][bookmark: _Toc64447440][bookmark: _Toc66286934][bookmark: _Toc74151632][bookmark: _Toc88654106][bookmark: _Toc97904462][bookmark: _Toc98868600][bookmark: _Toc105174886][bookmark: _Toc106109723][bookmark: _Toc113825545][bookmark: _Toc120033702]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-Additional-UL-NG-U-TNLatUPF-List,
[bookmark: _Hlk36619637]	id-ConfiguredTACIndication,
	id-AlternativeQoSParaSetList,
	id-CurrentQoSParaSetIndex,
	id-DefaultDRB-Allowed,
	id-DLCarrierList,
	id-EndpointIPAddressAndPort,
	id-ExtendedReportIntervalMDT,
	id-ExtendedTAISliceSupportList,
	id-FiveGCMobilityRestrictionListContainer,
	id-SecondarydataForwardingInfoFromTarget-List,
	id-LastE-UTRANPLMNIdentity,
	id-IntendedTDD-DL-ULConfiguration-NR,
	id-MaxIPrate-DL,
	id-SecurityResult,
	id-OldQoSFlowMap-ULendmarkerexpected,
	id-PDUSessionCommonNetworkInstance,
	id-PDUSession-PairID,
	id-BPLMN-ID-Info-EUTRA,
	id-BPLMN-ID-Info-NR,
	id-DRBsNotAdmittedSetupModifyList,
	id-Secondary-MN-Xn-U-TNLInfoatM,
	id-ULForwardingProposal,
	id-DRB-IDs-takenintouse,
	id-SplitSessionIndicator,
	id-NonGBRResources-Offered,
	id-MDT-Configuration,
	id-TraceCollectionEntityURI,
	id-NPN-Broadcast-Information,
	id-NPNPagingAssistanceInformation,
	id-NPNMobilityInformation,
	id-NPN-Support,
	id-LTEUESidelinkAggregateMaximumBitRate,
	id-NRUESidelinkAggregateMaximumBitRate,
	id-ExtendedRATRestrictionInformation, 
	id-QoSMonitoringRequest,
	id-QoSMonitoringDisabled,
	id-QosMonitoringReportingFrequency,
	id-DAPSRequestInfo, 
	id-OffsetOfNbiotChannelNumberToDL-EARFCN,
	id-OffsetOfNbiotChannelNumberToUL-EARFCN,
	id-NBIoT-UL-DL-AlignmentOffset,
	id-TDDULDLConfigurationCommonNR,
	id-CarrierList,
	id-ULCarrierList,
	id-FrequencyShift7p5khz,
	id-SSB-PositionsInBurst,
	id-NRCellPRACHConfig,
[bookmark: _Hlk34814094]	id-Redundant-UL-NG-U-TNLatUPF,
	id-Redundant-DL-NG-U-TNLatNG-RAN,
	id-CNPacketDelayBudgetDownlink,
	id-CNPacketDelayBudgetUplink,
	id-ExtendedPacketDelayBudget,
	id-Additional-Redundant-UL-NG-U-TNLatUPF-List,
	id-RedundantCommonNetworkInstance,
	id-TSCTrafficCharacteristics,
	id-RedundantQoSFlowIndicator,
	id-Additional-PDCP-Duplication-TNL-List,
	id-RedundantPDUSessionInformation,
	id-UsedRSNInformation,
	id-RLCDuplicationInformation,
	id-CSI-RSTransmissionIndication,
	id-UERadioCapabilityID,
	id-secondary-SN-UL-PDCP-UP-TNLInfo,
	id-pdcpDuplicationConfiguration,
	id-duplicationActivation,
	id-NPRACHConfiguration,
	id-QoSFlowsMappedtoDRB-SetupResponse-MNterminated,
	id-DL-scheduling-PDCCH-CCE-usage,
	id-UL-scheduling-PDCCH-CCE-usage,
	id-SFN-Offset,
	id-QoS-Mapping-Information,
	id-AdditionLocationInformation,
	id-dataForwardingInfoFromTargetE-UTRANnode,
[bookmark: _Hlk89168732]	id-Cause,
	id-SecurityIndication,
	id-RRCConnReestab-Indicator,
	id-SourceDLForwardingIPAddress,
	id-SourceNodeDLForwardingIPAddress,
	id-M4ReportAmount,
	id-M5ReportAmount,
	id-M6ReportAmount,
	id-M7ReportAmount,
	id-BeamMeasurementIndicationM1,
	id-Supported-MBS-FSA-ID-List,
	id-MBS-SessionAssociatedInformation,
	id-MBS-SessionInformation-List,
	id-SliceRadioResourceStatus-List,
	id-CompositeAvailableCapacitySupplementaryUplink,
	id-SSBOffsets-List,
	id-NG-RANnode2SSBOffsetsModificationRange,
	id-NR-U-Channel-List,
	id-NR-U-ChannelInfo-List,
	id-MIMOPRBusageInformation,
	id-UEAssistantIdentifier,
	id-IAB-MT-Cell-List,
	id-NoPDUSessionIndication,
	id-permutation,
	id-UL-GNB-DU-Cell-Resource-Configuration,
	id-DL-GNB-DU-Cell-Resource-Configuration,
	id-tdd-GNB-DU-Cell-Resource-Configuration,
	id-Additional-Measurement-Timing-Configuration-List,
	id-SurvivalTime,
	id-Local-NG-RAN-Node-Identifier,
	id-Neighbour-NG-RAN-Node-List,
	id-FiveGProSeUEPC5AggregateMaximumBitRate,
	id-Redcap-Bcast-Information,
	id-UESliceMaximumBitRateList,
	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-TAINSAGSupportList,
	id-earlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-CoverageModificationCause,
	id-UERLFReportContainerLTEExtension,
	id-ExcessPacketDelayThresholdConfiguration,
	id-PNI-NPNBasedMDT,
	id-PNI-NPN-AreaScopeofMDT,
	id-SNPN-CellBasedMDT,
	id-SNPN-TAIBasedMDT,
	id-SNPN-NIDBasedMDT,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
	maxnoofBPLMNs,
	maxnoofCAGs,
	maxnoofCAGsperPLMN,
	maxnoofCellsinAoI,
	maxnoofCellsinNG-RANnode,
	maxnoofCellsinRNA,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellsUEMovingTrajectory,
	maxnoofDRBs,
	maxnoofEPLMNs,
	maxnoofEPLMNsplus1,
	maxnoofEUTRABands,
	maxnoofEUTRABPLMNs,
	maxnoofForbiddenTACs,
	maxnoofMBSFNEUTRA,
	maxnoofMultiConnectivityMinusOne,
	maxnoofNeighbours,
	maxnoofNIDs,
	maxnoofNRCellBands,
	maxnoofPDUSessions,
	maxnoofPLMNs,
	maxnoofProtectedResourcePatterns,
	maxnoofQoSFlows,
	maxnoofQoSParaSets,
	maxnoofRANAreaCodes,
	maxnoofRANAreasinRNA,
	maxnoofSCellGroups,
	maxnoofSCellGroupsplus1,
	maxnoofSliceItems,
	maxnoofExtSliceItems,
	maxnoofSNPNIDs,
	maxnoofsupportedTACs,
	maxnoofsupportedPLMNs,
	maxnoofTAI,
	maxnoofTAIsinAoI,
	maxnoofTNLAssociations,
	maxnoofUEContexts,
	maxNRARFCN,
	maxNrOfErrors,
	maxnoofRANNodesinAoI,
	maxnooftimeperiods,
	maxnoofslots,
	maxnoofExtTLAs,
	maxnoofGTPTLAs,
	maxnoofCHOcells,
	maxnoofPC5QoSFlows,
	maxnoofSSBAreas,
	maxnoofNRSCSs,
	maxnoofPhysicalResourceBlocks,
	maxnoofRACHReports,
	maxnoofAdditionalPDCPDuplicationTNL,
	maxnoofRLCDuplicationstate,
	maxnoofBluetoothName,
	maxnoofCellIDforMDT,
	maxnoofMDTPLMNs,
	maxnoofTAforMDT,
	maxnoofWLANName,
	maxnoofSensorName,
	maxnoofNeighPCIforMDT,
	maxnoofFreqforMDT,
	maxnoofNonAnchorCarrierFreqConfig,
	maxnoofDataForwardingTunneltoE-UTRAN,
	maxnoofUEIDIndicesforMBSPaging,
	maxnoofMBSFSAs,
	maxnoofMBSQoSFlows,
	maxnoofMRBs,
	maxnoofCellsforMBS,
	maxnoofMBSServiceAreaInformation,
	maxnoofTAIforMBS,
	maxnoofAssociatedMBSSessions,
	maxnoofMBSSessions,
	maxnoofSuccessfulHOReports,
	maxnoofPSCellsPerSN,
	maxnoofNR-UChannelIDs,
	maxnoofCellsinCHO,
	maxnoofCHOexecutioncond,
	maxnoofServingCells,
	maxnoofBHInfo,
	maxnoofTLAsIAB,
	maxnoofTrafficIndexEntries,
	maxnoofBAPControlPDURLCCHs,
	maxnoofServedCellsIAB,
	maxnoofDUFSlots,
	maxnoofSymbols,
	maxnoofHSNASlots,
	maxnoofRBsetsPerCell,
	maxnoofChildIABNodes,
	maxnoofIABSTCInfo,
	maxnoofPSCellCandidates,
	maxnoofTargetSNs,
	maxnoofUEAppLayerMeas,
	maxnoofSNSSAIforQMC,
	maxnoofCellIDforQMC,
	maxnoofPLMNforQMC,
	maxnoofTAforQMC,
	maxnoofMTCItems,
	maxnoofCSIRSconfigurations,
	maxnoofCSIRSneighbourCells,
	maxnoofCSIRSneighbourCellsInMTC,
	maxnoofNeighbour-NG-RAN-Nodes,
	maxnoofSRBs,
	maxnoofSMBR,
	maxnoofNSAGs,
	maxnoofRBsetsPerCell1,
	maxnoofTargetSNsMinusOne,
	maxnoofThresholdsForExcessPacketDelay,
	maxnoofCAGforMDT,
	maxnoofMDTSNPNs

FROM XnAP-Constants

	Criticality,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage
FROM XnAP-CommonDataTypes

	ProtocolExtensionContainer{},
	ProtocolIE-Single-Container{},
	
	XNAP-PROTOCOL-EXTENSION,
	XNAP-PROTOCOL-IES
FROM XnAP-Containers;


-- A

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

[bookmark: _Hlk515372725]AreaScopeOfMDT-NR ::= CHOICE {	
	cellBased					CellBasedMDT-NR,
	tABased						TABasedMDT,
	tAIBased					TAIBasedMDT,
	...,
	pNI-NPNBased				PNI-NPNBasedMDT,
	sNPN-CellBased				SNPN-CellBasedMDT,
	sNPN-TAIBased				SNPN-TAIBasedMDT,
	sNPN-NIDBased				SNPN-NIDBasedMDT
}
AreaScopeOfMDT-EUTRA ::= CHOICE {	
	cellBased					CellBasedMDT-EUTRA,
	tABased						TABasedMDT,
	tAIBased					TAIBasedMDT,
	...
}


AreaScopeOfNeighCellsList ::= SEQUENCE (SIZE(1..maxnoofFreqforMDT)) OF AreaScopeOfNeighCellsItem
AreaScopeOfNeighCellsItem ::= SEQUENCE {
	nrFrequencyInfo				NRFrequencyInfo,
	pciListForMDT				PCIListForMDT		OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { AreaScopeOfNeighCellsItem-ExtIEs} }	OPTIONAL,
	...
}

AreaScopeOfNeighCellsItem-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	networkType					ENUMERATED {PNI-NPN,PN,ALL,...} OPTIONAL,
	...
}
-- L
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
LastVisitedCell-Item ::= CHOICE {
	nG-RAN-Cell						LastVisitedNGRANCellInformation,
	e-UTRAN-Cell					LastVisitedEUTRANCellInformation,
	uTRAN-Cell						LastVisitedUTRANCellInformation,
	gERAN-Cell						LastVisitedGERANCellInformation,
	choice-extension				ProtocolIE-Single-Container { { LastVisitedCell-Item-ExtIEs} }
}

LastVisitedCell-Item-ExtIEs XNAP-PROTOCOL-IES ::= {
	undisclosedCell		LastVisitedUndisclosedCellInformation,
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
LastVisitedUndisclosedCellInformation ::= OCTET STRING

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

END
-- ASN1STOP

End of Changes
Appendix C: TP for TS 37.320
Start of Change
[bookmark: _Toc518610677][bookmark: _Toc37153594][bookmark: _Toc46501748][bookmark: _Toc52579319][bookmark: _Toc139033853]5.1.3	MDT Initiation
There are two cases that RAN should initiate a MDT measurements collection task. One is that the MDT task is initiated without targeting a specific UE by the cell traffic trace, i.e. management based trace function from OAM. The other is that the MDT task is initiated towards a specific UE by the signalling trace activation messages from CN nodes, i.e. the Initial Context Setup message, the Trace Start message or the Handover request message in E-UTRAN or NR, the CN Invoke Trace message in UTRAN. The detailed procedures to transfer the MDT configurations to RAN are specified in TS 32.422 [6].
For signalling based MDT, the CN shall not initiate MDT towards a particular user unless it is allowed.
For management based MDT, the CN indicates to the RAN whether MDT is allowed to be configured by the RAN for this user considering e.g. user consent and roaming status (see TS 32.422 [6]), by providing management based MDT allowed information. For E-UTRAN/UTRAN, the MDT allowed information consists of the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List. For NR, the MDT allowed information only consists of the Management Based MDT PLMN List. The management based MDT allowed information propagates during inter-PLMN handover or inter-PLMN UE context retrieval if the Management Based MDT PLMN List is available and includes the target PLMN.
A UE is configured with an MDT PLMN List only if user consent is valid for the RPLMN.
User consent does not apply if the target PLMN is Standalone Non-Public Network (SNPN)
End of Change
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