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[bookmark: _Toc516654761][bookmark: _Toc28277946][bookmark: _Toc36134202][bookmark: _Toc44686687][bookmark: _Toc51928453][bookmark: _Toc51929022][bookmark: _Toc145684375][bookmark: _Hlk149121446]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [4], TS 32.101 [1] , TS 23.501 [40], TS 38.300 [42] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in  TR 21.905 [4].
AS	Application Server
BGCF	Breakout Gateway Control Function
CSCF	Call Session Control Function
I-CSCF	Interrogating-CSCF
IM CN SS	IP Multimedia Core Network Subsystem
IMEI-TAC	IMEI Type Allocation Code 
P-CSCF	Proxy - CSCF
RCEF	RRC Connection Establishment Failure
RLF	Radio Link Failure
S-CSCF	Serving-CSCF
TAU	Tracking Area Update
TRSR	Trace Recording Session Reference
TR	Trace Reference
SNPN	Standalone Non-Public Network
PNI-NPN	Public Network Integrated Non-Public Network
NID	Network ID

Start of next change
[bookmark: _Toc36134221][bookmark: _Toc44686706][bookmark: _Toc51928472][bookmark: _Toc51929041][bookmark: _Toc145684394][bookmark: _Hlk149121473]4.1.1.9.2	NG-RAN activation mechanisms for management based MDT data collections without IMSI/IMEI(SV)/SUPI selection in the case of non-split architecture
For management based MDT data collection with no IMSI/IMEI(SV)/SUPI criteria in the case of non-split architecture, the UE selection can be done in the radio network at gNB based on the input information received from management system and the user consent information stored in the gNB. This mechanism works for the following OAM input parameters: 
-	Area information only 
The following figure summarizes the flow as an example how the MDT configuration is done utilising the cell traffic trace functionality for this scenario:


 
Figure 4.1.1.9.2.1: Example for management based MDT activation in NG-RAN in the case of non-split architecture
Whenever the gNB receives the Management based MDT allowed IE in Initial Context Setup Request or in Handover Request message, it shall save it for possible later usage. 
1)	The management system sends a Trace Session activation request to the gNB. This request includes the parameters for configuring UE measurements:
-	Job Type. 
-	Area Scope where the UE measurements should be collected: list of NG-RAN cells. Tracking Area should be converted to NG-RAN cell.
-	List of Measurements.
-	Reporting Trigger.
-	Report Interval.
-	Report Amount.
-	Event Threshold.
-	Logging Interval.
-	Logging Duration.
-	Trace Reference.
-	TCE IP Address.
-	Anonymization of MDT Data. 
-	Collection Period for RRM Measurements NR (present only if any of M4 or M5 measurements are requested).
-	Collection Period M6 in NR (present only if any of M6 measurements (DL or UL) is requested).
-	Collection Period M7 in NR (present only if any of M7 measurements (DL or UL)is requested).
-	Positioning Method. 
-	MDT PLMN List.
-	SNPN ID list for SNPN only
-	Report Type for Logged MDT (periodical logged or event-triggered measurement) for logged MDT only.
[bookmark: _Hlk79782220]- 	Event Threshold, Hysteresis and Time to Trigger (present only if L1 event is configured for logged MDT)
-	Event List for Event Triggered Measurement for logged MDT only.
-	Area Configuration for Neighbouring Cells for logged MDT only.
-	Sensor Information for logged MDT and immediate MDT. 
-	Excess packet delay thresholds (present only if M6 measurements are requested).

[bookmark: _Hlk33773810]Note that at the same time not all the parameters can be present. The criteria for which parameters are present are described in clause 5 of the present document.
2)	When gNB receives the Trace Session activation request from its management system, it shall start a Trace Session and should save the parameters associated to the Trace Session.
3)	gNB shall select the suitable UEs for MDT data collection. The selection is based on the area received from the management system and the area where UE is located, user consent information received from the core network as part of the Management based MDT PLMN List IE (As described in section in 4.9.2 of this document). If the user is not in the specified area or if the  Management based MDT PLMN List IE is not present in the UE context the UE shall not be selected by the gNB for MDT data collection. During UE selection, the gNB shall take into account also the UE capability (MDT capability) when it selects UE for logged MDT configuration. If the UE does not support logged MDT, the UE shall not be selected. 
If M4 or M5 measurements are requested in the MDT configuration, gNB should start the measurement according to the received configuration. Details of the measurements are defined in TS 38.314 [50].
4)	gNB shall activate the MDT functionality to the selected UEs. When gNB selects a UE, it shall take into account the availability of Management based MDT PLMN List IE in the user context and the area scope parameter received in MDT configuration (Trace Session activation). Detailed description about user consent handling and how it is provided to the gNB is described in section 4.9.2. If there is no Management based MDT PLMN List IE in the user context or the user is outside the area scope defined in the MDT configuration, the UE shall not be selected for MDT data collection. The gNB shall assign Trace Recording Session Reference corresponding to the selected UE. The gNB shall send at least the following configuration information to the UE in case of Logged MDT:
-	Trace Reference
-	Trace Recording Session Reference
-	TCE Id (The value signalled as IP address of TCE from the EM is mapped to a TCE Id, using a configured mapping in the gNB)
-	Logging Interval
-	Logging Duration
-	Absolute time reference
-	Area Scope where the UE measurements should be collected: list of NG-RAN cells/TA.
-	MDT PLMN List.
-	SNPN ID list for SNPN only

NOTE:	For UEs currently being in idle or inactive mode and camping in the cell the logged MDT configuration cannot be sent. These UEs may be configured when they initiate some activity (e.g., Service Request or Tracking Area Update) at next time.
In case of Immediate MDT, the following parameters shall be sent to the UE:
-	List of Measurements
-	Reporting Trigger
-	Report Interval
-	Report Amount
-	Event Threshold
-	Excess packet delay thresholds (present only if M6 UL measurements are requested)
Note that at the same time not all the parameters can be present. Conditions of the parameters are described in clause 5 of the present document. 
gNB performs necessary actions (e.g. activates GNSS module of the UE, enables and collects certain positioning measurements) specified in TS 38.305 [xx] according to the value of Positioning Method (see clause 5.10.19) received in the Trace configuration. gNB captures location information and/or positioning measurements in the MDT trace record. 
If Reporting Trigger parameter indicates that all configured RRM measurement trigger should be reported in MDT, then gNB should ask the UE to provide the "best effort" location information together with the measurement reporting by setting the includeCommonLocationInfo IE in all RRC measurement reporting configurations.
5)	When UE receives the MDT activation it shall start the MDT functionality based on the received configuration parameters.
6)	The gNB shall not retrieve MDT report from the UE if UE’s rPLMN does not match the PLMN where TCE used to collect MDT data resides (e.g. gNB’s primary PLMN). When the gNB receives the MDT report from UE, the gNB shall get the Trace Recording Session Reference, Trace Reference and TCE Id from the report, and compare the Trace PLMN (PLMN portion of Trace Reference) with the PLMN where TCE used to collect MDT data resides (e.g. its primary PLMN) and discard MDT report in case of a mismatch. Otherwise if the MDT anonymization requires the IMEI-TAC in the MDT record gNB shall send the Trace Recording Session Reference, Trace Reference, serving cell CGI, and TCE IP Address in the CELL TRAFFIC TRACE message to the AMF via the NG connection. When AMF receives this NG signalling message containing the Trace Recording Session Reference, Trace Reference, serving cell CGI, and the Privacy Indicator (that shall be set to Logged MDT or Immediate MDT depending on the configured Job Type) if so indicated in the privacy indicator, the AMF shall look up the subscriber identities (IMEI(SV)) of the given call from its database, and send the IMEI-TAC together with the Trace Recording Session Reference and Trace Reference and for immediate MDT also the serving cell CGI to the TCE, as described in section 4.7 of the present document. For logged MDT, AMF will send the IMEI-TAC together with the Trace Recording Session Reference, Trace Reference to the TCE.
NOTE: For management based Immediate MDT, TRSR may be duplicated among different gNBs when multiple cells are selected as the area scope for the same MDT job. In this case, the combination of TRSR and the UE’s serving cell CGI in the MDT report can uniquely identify one trace recording session.
7)	For Immediate MDT when the gNB receives the MDT report from the UE in the RRC message the gNB shall capture it and put the UE’s serving cell CGI together with the MDT report from the UE to the trace record. A UE configured to perform Logged MDT measurements in IDLE or INACTIVE indicates the availability of MDT measurements, by means of a one-bit indicator, in RRCConnectionSetupComplete message during connection establishment as specified in 3GPP TS 32.421 [2]. The gNB can decide to retrieve the logged measurements based on this indication by sending the UEInformationRequest message to the UE. The UE can answer with the collected MDT logs in UEInformationResponse message.
8)	The gNB shall forward the Trace Records to the Trace Collection Entity (TCE). In case of logged MDT, the TCE Id is indicated in the MDT report is translated to the actual IP address of the TCE by the gNB before it forwards the measurement records. (The address translation is using configured mapping in the gNB.) In case of immediate MDT, the IP address of the TCE is indicated for the gNB in the trace configuration. 
The Immediate MDT measurement configuration is deleted in the UE together with the RRC context when entering idle or inactive mode.
The Logged MDT trace session is preserved in the UE until the duration time of the trace session expires, including also multiple idle or inactive periods interrupted by various state transistions such as idle-connected-idlestate transitions. 
The Logged MDT trace session context of the UE is stored in the network as long as the trace session is active, including also the periods when the UE is in connected state.
Management system shall validate that the MCC and MNC specified in the Trace Reference is the same as the PLMN supported by all the cells specified in the area scope. If the gNB receives a request with a PLMN in the TraceReference that does not match any PLMN in its list, it shall ignore the request.
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[bookmark: _Toc516654860][bookmark: _Toc28278051][bookmark: _Toc36134316][bookmark: _Toc44686801][bookmark: _Toc51928567][bookmark: _Toc51929136][bookmark: _Toc145684491]4.2.2.10	NG-RAN starting mechanism
In NG-RAN, after the Cell Traffic Trace has been activated in the monitored cell(s), the NG-RAN node shall start a Trace Recording Session for new call(s)/session(s) and for already existing call(s)/session(s) (events for existing call(s)/session(s) are not required to be recorded prior to the activation of the cell traffic trace). When the NG-RAN node starts a Trace Recording Session it shall allocate a Trace Recording Session Reference (TRSR) for the given call or session. For file-based trace reporting, the NG-RAN node shall send the allocated Trace Recording Session Reference, the Trace Reference and the Trace Collection Entity IP Address in the CELL TRAFFIC TRACE message to the AMF via the NG connection. For streaming trace reporting, the NG-RAN node shall send the allocated Trace Recording Session Reference, the Trace Reference and the URI of the Trace Reporting MnS consumer in the CELL TRAFFIC TRACE message to the AMF via the NG connection. 
When AMF receives this new NG signalling message containing the Trace Recording Session Reference (TRSR) and Trace Reference (TR), the AMF shall look up the SUPI/IMEI(SV) of the given call from its database and shall send the SUPI/IMEI(SV) numbers together with the Trace Recording Session Reference and Trace Reference to the Trace Collection Entity in case of the file-based trace reporting, or to Trace Reporting MnS consumer in case of the streaming trace reporting. 
When several PLMNs are supported in the RAN, for starting Trace the NG-RAN node shall only select UEs where the pLMNTarget = selectedPLMN-Identity that the UE includes in RRCConnectionSetup message 3GPP TS 38.331 [43].
In case of SNPN, when several SNPNs are supported in the RAN, for starting Trace the NG-RAN node shall only select UEs where the sNPNTarget match the SNPN that the UE includes in RRCConnectionSetup message 3GPP TS 38.331 [43].
For file-based trace reporting, the format of the file sent to the TCE from the AMF is defined in 3GPP TS 32.423, clause A.2.2.
For streaming trace reporting, the format of the AMF data sent to Trace Reporting MnS consumer is defined in 3GPP TS 32.423 [3].
The figure 4.2.2.10.1 illustrates the procedure for file-based trace reporting.
[image: Generated by PlantUML]
Figure 4.2.2.10.1: NG-RAN trace starting mechanism with file-based trace reporting
The figure 4.2.2.10.2 illustrates the procedure for streaming trace reporting.
[image: Generated by PlantUML]
Figure 4.2.2.10.2: NG-RAN trace starting mechanism with streaming trace reporting
[bookmark: _Toc36134317][bookmark: _Toc44686802][bookmark: _Toc51928568][bookmark: _Toc51929137][bookmark: _Toc145684492]4.2.2.11	NG-RAN starting mechanisms for management based MDT
A trace recording session of immediate MDT or logged MDT shall be started in the gNB for each selected UE that satisfy the MDT UE selection criteria (i.e. capability condition), provided that a cell trace session for immediate MDT or logged MDT has been activated in the gNB from management system for the given cell(s) before. 
The gNB shall configure the corresponding MDT RRC measurements at the selected UE. 
When several PLMNs are supported in the RAN for management based MDT, possibly combined with Trace, the gNB shall only select UEs where the pLMNTarget = selectedPLMN-Identity that the UE includes in RRCConnectionSetup message 3GPP TS 38.331 [43].
In case of SNPN, when several SNPNs are supported in the RAN, for starting Trace the NG-RAN node shall only select UEs where the sNPNTarget match the SNPN that the UE includes in RRCConnectionSetup message 3GPP TS 38.331 [43].
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[bookmark: _Toc516654930][bookmark: _Toc28278121][bookmark: _Toc36134396][bookmark: _Toc44686881][bookmark: _Toc51928651][bookmark: _Toc51929220][bookmark: _Toc145684575]5.6	Trace Reference (M)
The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:
MCC+MNC+Trace ID, where the MCC and MNC are coming with the Trace activation request from the management system to identify one PLMN containing the management system, and Trace ID is a 3 byte Octet String.
In case of Standalone NPN networks, NID is used additionally with the MCC, MNC and Trace ID to uniquely represent the Trace Reference parameter. NID is a 44 bit String.

NOTE 1: Trace ID referred here is the same as Trace Reference in previous releases.
NOTE 2:	The MCC+MNC being part of the Trace Reference from Rel-8 onwards (e.g. ignored by Rel-6 / Rel-7 UTRAN Network Elements), the uniqueness of the Trace Reference may not be guaranteed with Rel-6 / Rel-7 Network Element(s) involved in the Trace.
NOTE 3: The definition of NID can be referred from [43].
Start of next change
5.A	SNPN Target (CM)
This parameter defines the SNPN for which sessions shall be selected in the Trace Session in case of management based activation when several SNPNs are supported in the RAN. This parameter comprises of PLMN ID and NID. Only the sessions may be selected where the SNPN ID that the UE reports as selected SNPN ID is the same as the SNPN Target.
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[bookmark: _Toc516654938][bookmark: _Toc28278129][bookmark: _Toc36134404][bookmark: _Toc44686889][bookmark: _Toc51928659][bookmark: _Toc51929228][bookmark: _Toc145684584]5.10.2	Area Scope
The Area Scope optional parameter defines the area in terms of Cells or Tracking Area/Routing Area/Location Area where the MDT data collection shall take place. The area scope specified in an MDT session shall support the PLMNs of the MDT PLMN list (defined in clause 5.10.24). If the parameter is not present the MDT data collection shall be done throughout the PLMNs of the MDT PLMN list. For further details see also TS 37.320 [30].
The Area Scope parameter in UMTS is either:
-	list of Cells, identified by CGI. Maximum 32 CGI can be defined.
-	List of Routing Area, identified by RAI. Maximum of 8 RAIs can be defined.
-	List of Location Area, identified by LAI. Maximum of 8 LAIs can de defined.
The Area Scope parameter in LTE and NR is either:
-	list of Cells, identified by E-UTRAN-CGI or NG-RAN CGI. Maximum 32 CGI can be defined.
[bookmark: OLE_LINK10]-	List of Tracking Area, identified by TAC. Maximum of 8 TAC can be defined. 
-	List of Tracking Area Identity, identified by TAC with associated plmn-Identity perTAC-List containing the PLMN identity for each TAC. Maximum of 8 TAI can be defined. For further details see also TS 36.331[32].
The Area Scope parameter in NR may also be a list of SNPN IDs in case of SNPN. 

Start of next change
5.10.Y	SNPNID list
This is an optional parameter indicating the list of SNPNs where measurement collection, status indication and log reporting is allowed. A Stand-Alone Non-Public Network (SNPN) is identified by a combination of PLMN-Identifier and Network Identifier (NID) (see 3GPP TS 23.501 [40] clause 5.30.2).
The NID shall consist of 11 hexadecimal digits, one digit for representing an assignment mode and 10 digits for a NID value.
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