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First change
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:
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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

-
IP address of TCE

-
Anonymization of MDT data. 

-
Collection period for RRM measurements NR (present only if any of M4, M5, M6 or M7 measurements are requested).

-
Positioning method 
-
MDT PLMN List

-
MDT report type (periodical logged or event-triggered measurement) for logged MDT only
- 
Event Threshold, Hysteresis and Time to trigger (present only if L1 event is configured for logged MDT)
-
MDT specific events 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 
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

NOTE:
For UEs currently being in idle 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

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 includeLocationInfo 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 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 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.
Next change
4.1.2.13
PS domain activation mechanism for MDT

4.1.2.13.1
General

MDT activation in PS domain extends the trace activation procedure, as described in 4.1.2.5. When a Trace Session is activated, configuration parameters of MDT are added into the Trace Session Activation message(s). 

For IMSI/IMEI(SV) based UE selection, or IMSI/IMEI(SV) combined with geographical area based UE selection, UE performance measurements activation request is propagated to UE finally. 

Detailed behaviour of the UE when it receives the configuration parameters is described in 3GPP TS 37.320 [30].
In case of Immediate MDT trace (e.g., IMSI/IMEI based selection), the Immediate MDT trace session context of the UE shall be preserved in the network when the UE enters idle mode. 

The Logged MDT trace session is preserved in the UE until the duration time of the trace session expires, including also multiple idle periods interrupted by idle-connected-idle state 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.

Two scenarios shall be considered according to UE status when the network activates MDT job: before UE attachment, after UE attachment, different procedures are described in 4.1.2.13.2 and 4.1.2.13.2a.

4.1.2.13.2
Activation of MDT task before UE attaches to the network

The MDT activation procedure is shown in figure 4.1.2.13.2.1.

[image: image2.emf]GPRS Attach Procedure

EMS HSS SGSN RNC UE

Storing Trace Control 

and Configuration 

Parameters (Incl. MDT 

parameters)

Storing Trace Control 

and Configuration 

Parameters (incl. MDT 

parameters)

Trace Session Activation

Attach Request

Update GPRS Location

Insert Subscriber Data / 

Activate Trace Mode

CN Invoke Trace

RRC Connection 

Reconfiguration

Trace control and 

configuration parameters 

(incl. MDT parameters)

MDT parameters

MDT data 

collection


Figure 4.1.2.13.2.1: MDT activation procedure in PS domain during attach procedure

The Trace Session activation is started from the EMS, when it activates the Trace Session to the HSS. The HSS stores the trace control and configuration parameters in its database. 

When a UE registers with the network by sending an ATTACH_REQUEST message to the SGSN, it updates the location information in the HSS by sending the UPDATE_GPRS_LOCATION message to the HSS. The HSS checks if the UE is being traced. If it is being traced, the HSS shall propagate the trace control and configuration parameters to the SGSN by sending a MAP-ACTIVATE_TRACE_MODE - see 3GPP TS 29.002 [11] message to the SGSN (This message can be embedded also in the MAP INSERT SUBSCRIBER DATA message). The SGSN receives and stores MDT user consent indication from HSS as part of subscriber information when user context is established in SGSN at UE attachment (details are available in clause 4. 6.1). When an inter-SGSN routing area update occurs, HSS shall send the MAP-ACTIVATE_TRACE_MODE message to the new SGSN. The Trace Session Activation from HSS to SGSN shall contain the following MDT specific parameters in addition to the existing trace parameters:

-
Job type

-
Area Scope

-
List of measurements

-
Reporting Trigger

-
Report Interval

-
Report Amount

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Measurement quantity

-
Measurement period  UMTS (if either of the measurements M6, M7 is requested)

-
Collection period for RRM measurements UMTS (present only if any of M3, M4 or M5 measurements are requested).
- 
Event Threshold for power headroom measurement UMTS (present only if event triggered reporting for M4 measurement is requested)
-
Positioning Method 
-
MDT PLMN List

Note that at the same time not all of the parameters can be present. The condition which parameters shall be present is described in clause 5 of the present document. 

When SGSN receives the MAP-ACTIVATE_TRACE_MODE message it shall store the trace control and configuration parameters and shall start a Trace Session and shall send the CN_INVOKE_TRACE message to the RNC. The SGSN shall consider the MDT user consent information when activating an MDT trace session for the UE. The SGSN shall send the following parameters to the RNC beside the existing trace parameters:

-
Job type

-
Area Scope

-
List of measurements

-
Reporting Trigger

-
Report Interval

-
Report Amount

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Measurement quantity

-
Measurement period UMTS (if either of the measurements M6, M7 is requested)

-
Collection period for RRM measurements UMTS (present only if any of M3, M4 or M5 measurements are requested).
- 
Event Threshold for power headroom measurement UMTS (present only if event triggered reporting for M4 measurement is requested)
-
Positioning method

-
MDT PLMN List

Note that at the same time not all of the parameters can be present. The conditions which parameters shall be present is described in clause 5 of the present document. 

4.1.2.13.2a
Activation of MDT task after UE attaches to the network

The MDT activation procedure after UE attaches to the network is shown in figure 4.1.2.13.2a.1.
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Figure 4.1.2.13.2a.1 MDT activation procedure in PS domain after UE attachs to the network 
When a UE registers with the network by sending an ATTACH_REQUEST message to the SGSN, it updates the location information in the HSS by sending the UPDATE_GPRS_LOCATION message to the HSS. 

The Trace Session activation is started from the EMS, when it activates the Trace Session to the HSS. When the HSS send trace activation to the SGSN, the HSS shall propagate the trace control and configuration parameters to the SGSN by sending a MAP-ACTIVATE_TRACE_MODE - see 3GPP TS 29.002 [11] message to the SGSN (This message can be embedded also in the MAP INSERT SUBSCRIBER DATA message). The SGSN receives and stores MDT user consent indication from HSS as a part of subscriber information (details are available in Section 4. 6.1). When an inter-SGSN routing area update occurs, HSS shall send the MAP-ACTIVATE_TRACE_MODE message to the new SGSN. The Trace Session Activation from HSS to SGSN shall contain the following MDT specific parameters in addition to the existing trace parameters:

-
Job type

-
Area Scope

-
List of measurements

-
Reporting Trigger

-
Report Interval

-
Report Amount

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Measurement quantity

-
Measurement period UMTS (if either of the measurements M6, M7 is requested)

-
Collection period for RRM measurements UMTS (present only if any of M3, M4 or M5 measurements are requested).
- 
Event Threshold for power headroom measurement UMTS (present only if event triggered reporting for M4 measurement is requested)
-
Positioning method 
-
MDT PLMN List

Note that at the same time not all of the parameters can be present. The condition which parameters shall be present is described in clause 5 of the present document. 

When SGSN receives the MAP-ACTIVATE_TRACE_MODE message it shall store the trace control and configuration parameters and shall start a Trace Session and shall send the CN_INVOKE_TRACE message to the RNC. The SGSN shall consider the MDT user consent information when activating an MDT trace session for the UE. The SGSN shall send the following parameters to the RNC beside the existing trace parameters:

-
 Job type

-
Area Scope

-
List of measurements

-
Reporting Trigger

-
Report Interval

-
Report Amount

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Measurement quantity

-
Measurement period UMTS (if either of the measurements M6, M7 is requested)

-
Collection period for RRM measurements UMTS (present only if any of M3, M4 or M5 measurements are requested).
- 
Event Threshold for power headroom measurement UMTS (present only if event triggered reporting for M4 measurement is requested)
-
Positioning method 
-
MDT PLMN List

Note that at the same time not all of the parameters can be present. The conditions which parameters shall be present is described in clause 5 of the present document. 
4.1.2.13.3
Handling of various scenarios during MDT activation

Handling of various scenarios for Signalling based Logged/Immediate MDT is addressed below:

1)
EM initiating MDT activation shall validate that the MCC and MNC specified in the Trace reference is the same as the PLMN supported by all the RNCs specified in the area scope. If the RNC receives a request with a PLMN in the TraceReference that does not match any PLMN in its list, it shall ignore the request.

2)
SGSN shall trigger the MDT activation only when the MDT area criterion is satisfied. But if the RNC receives a request that is outside the area scope then the RNC shall store the MDT configuration and forward the request when a handover occurs (intra PLMN).

3)
When the UE re-enters the PLMN (in trace reference) which matches the area scope defined in the MDT configuration then the SGSN shall be responsible for restarting the Immediate MDT activation. However, this is best effort. 

4)
Void.
5)
SGSN shall re-initiate CN Invoke Trace procedure to reactivate MDT job after successful SRNS relocation if the RNC could not configure the UE since it was in the middle of inter-RNC handover (refer to TS 25.413 [13]). SGSN shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria.

6)
Void.

7)
Management based MDT criteria may consist of a cell list. SGSN shall validate whether the UE is controlled by the same RNC as any other cell in the cell list. If yes, the MDT activation shall be sent to the serving RNC. If the RNC receives a Signalling Based MDT activation request when the UE is served by a cell that is in the RNC but not in the MDT area scope then the RNC shall store the MDT configuration and configure the UE when the UE moves to a cell in the RNC (intra RNC handover) that satisfies the area scope in the request. 

4.1.2.14
CS domain activation mechanism for MDT

4.1.2.14.0
Activation of MDT task before UE attaches to the network

In UMTS it is also possible to send the MDT job activation via the CS domain instead of the PS domain. The activation mechanism is shown in figure 4.1.2.14.1.
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Figure 4.1.2.14.1: MDT activation procedure in CS domain during attach procedure

The Trace Session activation is started from the EMS, when it activates the Trace Session to the HSS. The HSS stores the trace control and configuration parameters in its database. 

When a UE registers with the network by sending an ATTACH_REQUEST message to the MSC Server, it updates the location information in the HSS by sending the UPDATE_LOCATION message to the HSS. The HSS checks if the UE is being traced. If it is being traced, the HSS shall propagate the trace control and configuration parameters to the MSC Server by sending a MAP-ACTIVATE_TRACE_MODE - see 3GPP TS 29.002 [11] message to the MSC Server (This message can be embedded also in the MAP INSERT SUBSCRIBER DATA message). The MSC Server receives and stores MDT user consent indication from HSS as part of subscriber information at UE attachment (details are available in Section 4.2.8.1). When an inter-VLR Location Area update occurs, HSS shall send the MAP-ACTIVATE_TRACE_MODE message to the new VLR / MSC Server. The Trace Session Activation from HSS to MSC Server shall contain the following MDT specific parameters in addition to the existing trace parameters:

-
Job type

-
Area Scope

-
List of measurements

-
Reporting Trigger

-
Report Interval

-
Report Amount

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Measurement quantity

-
Measurement period UMTS (if either of the measurements M6, M7 is requested)

-
Collection period for RRM measurements UMTS (present only if any of M3, M4 or M5 measurements are requested).
- 
Event Threshold for power headroom measurement UMTS (present only if event triggered reporting for M4 measurement is requested)
-
Positioning method 
-
MDT PLMN List

Note that at the same time not all of the parameters can be present. The condition under which parameters shall be present is described in clause 5 of the present document. 

When MSC Server receives the MAP-ACTIVATE_TRACE_MODE message it shall store the trace control and configuration parameters and shall start a Trace Session and shall send the CN_INVOKE_TRACE message to the RNC. The MSC Server shall consider the MDT user consent information when activating an MDT trace session for the UE. The MSC Server shall send the following parameters to the RNC beside the existing trace parameters:

-
 Job type

-
Area Scope

-
List of measurements

-
Reporting Trigger

-
Report Interval

-
Report Amount

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Measurement quantity

-
Measurement period UMTS (if either of the measurements M6, M7 is requested)

-
Collection period for RRM measurements UMTS (present only if any of M3, M4 or M5 measurements are requested).
- 
Event Threshold for power headroom measurement UMTS (present only if event triggered reporting for M4 measurement is requested)
-
Positioning method 
-
MDT PLMN List

Note that at the same time not all of the parameters can be present. The condition under which parameters shall be present is described in clause 5 of the present document.

In case of Immediate MDT trace (e.g., IMSI/IMEI based selection), the Immediate MDT trace session context of the UE shall be preserved in the network when the UE enters idle mode. 

The Logged MDT trace session is preserved in the UE until the duration time of the trace session expires, including also multiple idle periods interrupted by idle-connected-idle state 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.

Next change
4.1.2.17
5GC and NG-RAN Activation mechanism for MDT
4.1.2.17.1
General

UE measurements activation extends the 5GC trace activation procedure, as described in 4.1.2.15. When a Trace Session is activated, configuration parameters of MDT are added into the message. 

For IMSI/IMEI(SV)/IMEI-TAC/SUPI based UE selection, or IMSI/IMEI(SV)/IMEI-TAC/SUPI combined with geographical area information, UE performance measurements activation request is propagated to the selected UE. 

This mechanism works for the following input parameters: 

-
IMSI only or

-
IMSI and area information or

-
IMEI(SV) only or

-
IMEI(SV) and area information or

-
IMEI-TAC only or

-
IMEI-TAC and area information or

-
SUPI only or

-
SUPI and area information

After the IMSI, IMEISV, IMEI-TAC or SUPI type user attached to the network, the AMF shall forward the MDT configurations to the corresponding gNB which serves the IMSI, IMEISV, IMEI-TAC or SUPI type user. If the area criterion is specified and is not satisfied, the AMF shall keep the MDT configuration first and then forward it to the serving gNB only when the area criterion is satisfied.

MDT criteria checking on gNB: 

-
For immediate MDT, after gNB got the MDT configuration, the gNB can detect the area information and decide whether the selected IMSI/IMEISV/SUPI can fit into the criteria for initiating MDT data collection. If the area information criterion is not met, the gNB keeps the MDT configuration and propagates it during handover as specified in clause 4. 4.

-
For logged MDT, the gNB will forward the MDT configuration criteria to the selected IMSI/IMEISV/SUPI. The area criteria checking will be done at UE side after UE received the MDT configuration criteria. 

MDT criteria checking on UE: 

-
For immediate MDT, there is no need to do MDT criteria checking on UE.

-
For logged MDT, the area criteria checking will be done at UE side after UE received the MDT configuration criteria.

In case of logged MDT, after UE receives from gNB the configuration parameters via the message RRC Connection Reconfiguration, it detects whether it stays within the specified area. If yes, the UE will execute measurement job. Otherwise UE will do nothing but waiting. 

In case of Immediate MDT trace (e.g., IMSI/IMEI/SUPI based selection), the Immediate MDT trace session context of the UE shall be preserved in the network when the UE enters idle mode or inactive mode. 

The Logged MDT MDT trace session is preserved in the UE until the duration time of the trace session expires, including also multiple idle periods interrupted by various state transistions such as idle-connected-idle state 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. 

In the case of signalling based immediate MDT trace, if the UE is in inactive state at the time of receiving the immediate trace, then the gNB that receives this configuration shall store it.  The gNB shall also forward it as part of UE context retrieval procedure to the cell in another node that the UE camped onto and is in connected mode.

Two scenarios shall be considered according to UE status when management system activates MDT job: before UE attachment, after UE attachment, different procedures are described in 4.1.2.17.2 and 4.1.2.17.3.

4.1.2.17.2
Activation of MDT task before UE attaches to the network in 5GC and NG-RAN

As shown in Figure 4.1.2.17.2.1, by adding configurations of MDT management system activate the Trace Session for MDT job.
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Figure 4.1.2.17.2.1: Example of MDT activation procedure in 5GC and NG-RAN
The MDT activation procedure before UE attachment in 5GC is the same as in EPC, When UDM activates the trace, for MDT job, to the AMF the following configuration parameters shall be included in the message:

-
Job Type

-
IMSI or IMEISV or IMEI-TAC or SUPI

-
Area scope (e.g. TA, Cell)

-
Trace Reference

-
List of measurements

-
Reporting Trigger

-
Report Interval

-
Report Amount

-
Event Threshold

-
Logging Interval

-
Logging duration 

-
Collection period for RRM measurements NR (present only if any of M4, M5, M6 or M7  measurements are requested).

-
Positioning method 

-
MDT PLMN List

Note that at the same time not all the parameters can be present. The conditions are described in clause 5.10 of the present document.

-
IP address of Trace Collection Entity
The Specified geographical area field is available when IMSI/IMEI(SV)/IMEI-TAC/SUPI combined with geographical area are needed for UE selection.

When AMF activate MDT activation to gNB, the MDT configuration parameters can be included in the message in the Initial Context Setup:

-
Area scope (TA, Cell)

-
Trace Reference

-
Trace Recording Session Reference

-
List of measurements

-
Reporting Trigger

-
Report Amount

-
Report Interval

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Collection period for RRM measurements NR (present only if any of M4, M5, M6 or M7 measurements are requested). 

-
Positioning method

-
MDT PLMN List

       -
MDT report type (periodical logged or event-triggered measurement) for logged MDT only

       -
MDT specific events list for event-triggered measurement for logged MDT only
       -
Event Threshold, Hysteresis and Time to trigger (present only if L1 event is configured for logged MDT)
       -
Area Configuration for neighbouring cells for logged MDT only

       -
Sensor information for logged MDT and immediate MDT

4.1.2.17.3
Activation of MDT task after UE attachment in 5GC and NG-RAN
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Figure 4.1.2.17.3.1: Example of MDT activation in 5GC and NG-RAN after UE attachment

The MDT activation procedure after UE attachment in 5GC is the same as in EPC, When UDM activates the trace, for MDT job, to the AMF the following configuration parameters shall be included in the message:

-
Area scope (TA, Cell)

-
Trace Reference

-
Trace Recording Session Reference

-
List of measurements

-
Reporting Trigger

-
Report Amount

-
Report Interval

-
Event Threshold

-
Logging Interval

-
Logging Duration

-
IP address of Trace Collection Entity 

-
Positioning method
-
Collection period for RRM measurements NR (present only if any of  M4, M5, M6 or M7 measurements are requested) 

-
MDT PLMN List

-
MDT report type (periodical logged or event-triggered measurement) for logged MDT only

-
MDT specific events list for event-triggered measurement for logged MDT only
- 
Event Threshold, Hysteresis and Time to trigger (present only if L1 event is configured for logged MDT)
-
Area Configuration for neighbouring cells for logged MDT only

-
Sensor information for logged MDT and immediate MDT 
In case of logged MDT and the UE is currently being in idle or inactive mode, the AMF is not required to initiate paging of the UE in order to send the configuration.
4.1.2.17.4
Handling of various scenarios during MDT activation

Handling of various scenarios for Signalling based Logged/Immediate MDT are addressed below:

1)
Management System initiating MDT activation shall validate that PLMNs specified in the MDT PLMN List are  supported by all the cells specified in the area scope If the gNB receives a request where none of the PLMNs in the MDT PLMN List match any PLMN in its list, it shall ignore the request. 

2) AMF shall be informed with a TRACE FAILURE INDICATION message if the gNB could not configure the UE because it was in the middle of a handover, see TS 38.413 [49]. AMF shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria.

3)
When the UE re-enters PLMN (specified in the MDT PLMN List) then the AMF shall be responsible for restarting the Immediate MDT activation (if it is as a result of an Xn handover then one option is AMF could use the path switch request as trigger). However, this is best effort. There can be cases where AMF may not be able to restart the MDT when the UE re-enters the PLMN (specified in the MDT PLMN List): for example: If the UE performs intra gNB handover where path switch is not necessarily sent, the AMF may not be able to restart MDT.
Next change
5.10.28
Event list for event triggered measurement

This NR parameter is mandatory for event triggered measurement in the case of logged MDT.  Each trace session shall configure at most one event. The UE shall perform logging of measurements only upon certain condition being fulfilled:

-
Out of coverage.

-
L1 event.

Detailed definition of the parameter is in 3GPP TS 38.331 [43].
Next change
5.10.35
Collection period M7 in NR

This parameter is mandatory if the job type is set to Immediate MDT or Immediate MDT and Trace and either the bit 6 of list of measurements parameter (defined in Section 5.10.3) in NR (M7 for DL or M7 for UL) is set to 1.

This measurement parameter defines the collection period that should be used for packet loss rate measurement made by the gNB. The same collection period should be used for the UL and DL.

The parameter is an integer type with the following values (detailed definition is in 3GPP TS 38.413 [49]):

1..60 min
Some values may not be always available e.g., due to the large amount of logging they would generate in a highly loaded network. The selection of a specific subset of supported values at the gNB is vendor-specific.

5.10.X Event threshold for L1 event
The parameter is mandatory for event triggered measurement in the case of logged MDT in NR and the event type is configured for L1 event. 
The parameter defines the threshold for reporting measurements in NR Logged MDT for L1 event based reporting trigger. Detailed definition of the parameter is in  TS 38.331 [43] and TS 38.413 [49].
The range used depends on the used measurement quantity: 

-
RSRP range: 0 – 127 (for calculating the actual value see RSRP-Range in TS 38.331 [43]) 
-
RSRQ range: 0 – 127 (for calculating the actual value see RSRQ-Range in TS 38.331 [43]).

5.10.Y Hysteresis for L1 event 
The parameter is mandatory for event triggered measurement in the case of logged MDT in NR and the event type is configured for L1 event. 

The parameter is used within the entry and leave condition of the L1 event triggered reporting in NR Logged MDT. Detailed definition of the parameter is in  TS 38.331 [43] and TS 38.413 [49].
The parameter is an Integer number between 0 .. 30. For calculating the actual value see Hysteresis in TS 38.331 [43]).
5.10.Z Time to trigger for L1 event 

The parameter is mandatory for event triggered measurement in the case of logged MDT in NR and the event type is configured for L1 event. 

The parameter defines the time during which specific criteria for the event needs to be met in order to trigger a measurement report. Detailed definition of the parameter is in  TS 38.331 [43] and TS 38.413 [49].
The parameter is an is an enumerated type with the following values:

-
0 ms (0),

-
40 ms (1),

-
64 ms (2),

-
80 ms (3)

-    100 ms (4),

-
128 ms (5),

-
160 ms (6),

-
256 ms (7)

-    320 ms (8),

-
480 ms (9),

-
512 ms (10),

-
640 ms (11),

-
1024 ms (12)

-    1280 ms (13),

-
2560 ms (14),

-
5120 ms (15),
5.10.A Event Threshold for UMTS Power Headroom Measurement 

The parameter is optional for event triggered measurement in the case UMTS Power Headroom Measurement (M4). 

The parameter defines the threshold for initiating and stopping reporting UE Power Headroom (UPH) measurements (M4) in UMTS. If the UPH value falls below the indicated threshold, reporting is started and is periodically done until UPH value goes above this threhold. Detailed definition of the parameter is in TS 25.331 [31] and TS 25.413 [13]. 

The parameter is an Integer number between 0 .. 31. (for calculating the actual value see Hysteresis in TS 25.123 (TDD) and TS 25.133 (FDD)). 
5.11
Trace Reporting Format (M)
The Trace Reporting Format parameter is mandatory for 5GS. This parameter defines whether file-based or streaming reporting shall be used for this Trace Session.

The Trace Reporting Format shall be an enumerated parameter with the following possible values:

0
-
File-based reporting

1
-
Streaming reporting

If the Trace Reporting Format parameter is not present, the file-based reporting shall be used.
End of changes
HSS





EMS





SGSN





RNC





UE





Attach Request





Update GPRS location





Trace activation (MDT configuration)





Starting Trace Control and Configuration





Activate Trace Mode (MDT configuration)





Storing Trace Control and Configuration parameters (incl. MDT parameters)





CN invoke Trace





Trace Control and Con- figuration parameters     (incl. MDT parameters)





RRC connection reconfiguration (MDT configuration)





MDT data collection








_1350659532.vsd
IMSI Attach Procedure


EMS


HSS


MSC Server


RNC


UE


Storing Trace Control and Configuration Parameters (Incl. MDT parameters)


Storing Trace Control and Configuration Parameters (incl. MDT parameters)


Trace Session Activation


Attach Request


Update Location


Insert Subscriber Data / Activate Trace Mode


CN Invoke Trace


RRC Connection Reconfiguration


Trace control and configuration parameters (incl. MDT parameters)


MDT parameters


MDT data collection



_1646742638.doc


MDT criteria checking on UE only in the case of logged MDT 







MDT criteria checking on gNB 







Storing Trace Control & Configuration Parameters











Starting Trace



Recording Session







UE







gNB







AMF







UDM







RRC Connection Reconfiguration



(MDT configuration) 











RRC Connection Reconfiguration Complete











Trace Start (MDT configuration) 











Insert subscriber data  (MDT configuration) 











  Trace Session Activation (MDT configuration) 







Storing Trace Control & Configuration Parameters







Storing Trace Control & Configuration











UE access to network by attach procedure







MaS












_1655298176.vsd

_1646742637.doc


MDT Criteria checking on UE only in the case of logged MDT 







MDT Criteria checking on gNB 







Storing Trace Control & Configuration Parameters











Starting Trace



Recording Session







gNB







UE







PCF







SMF







AMF







UDM







 RRC Connection reconfiguration



(MDT configuration)







 RRC Connection reconfiguration Complete







 Initial Context Setup Request (MDT configuration)











 Create Session Response







 Create Session Request







Starting Trace



Recording Session







Storing Trace Control & Configuration Parameters











Starting Trace



Recording Session







 Create Session Request







Starting Trace



Recording Session







Storing Trace Control & Configuration Parameters











 Create Session Response







Storing Trace Control & Configuration Parameters











  Update Location Request







Update Location Answer (MDT configuration)







Trace Session Activation (MDT configuration)







Storing Trace Control & Configuration











 Attach_Request







 Attach_Request







MaS












_1350658054.vsd
EMS


HSS


SGSN


RNC


UE


Storing Trace Control and Configuration Parameters (Incl. MDT parameters)


Storing Trace Control and Configuration Parameters (incl. MDT parameters)


Trace Session Activation


Attach Request


Update GPRS Location


GPRS Attach Procedure


Insert Subscriber Data / Activate Trace Mode


CN Invoke Trace


RRC Connection Reconfiguration


Trace control and configuration parameters (incl. MDT parameters)


MDT parameters


MDT data collection



