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1
Decision/action requested

Agree on the descriptios for UTRAN MDT description.
2
References

3
Rationale

4
Detailed proposal
4.1.1.2.1
UTRAN activation mechanisms for area based UE measurement collections without IMSI/IMEI(SV) selection
In case of area based MDT data collection, the UE selection should be done in the radio network at RNC based on the input information received from OAM, like device capability information and area scope. In this case there is no IMSI, IMEI(SV) selection. 

The following figure shows an exmaple swcenario how the MDT configuration is done utilising the cell traffic trace functionality:
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1. The EM sends a Trace Session activation nrequest to the RNC. This request includes the parameters for configuring UE measurements:

· The area where the UE measurements should be collected: list of UTRAN cells. Routing Area or Location Area should be converted to UTRAN cells.

· Device capability requirements (e.g. min battery status/free memory, etc.) This parameter may not always be present.
· Job type (FFS??)
· List of measurements
· Reporting Trigger (only in case of Immediate MDT)

· Report Interval (only in case of Immediate MDT)

· Report Amount (only in case of Immediate MDT)

· Event Threshold (Only in case of Immediate MDT)

· Logging Interval (Only in case of Logged MDT)

· Logging Duration (Only in case of Logged MDT)
· Trace Reference

· IP address of TCE.

2. When RNC receives the Trace Session activation request from its EM, it shall start a Trace Session and should save the parameters associated to the Trace Session.

3. RNC should retrieve the device capabilities from all UEs active in the cell(s) if device capability requirement is given for the Trace Session and RNC didn’t retrieve the device capabilities before.

4. RNC shall select the suitable UEs for MDT data collection. The selection is based on the device capability requirements received from EM and the actual UE capabilities got from the UEs and on the area received from the OAM and the area where UE is roaming. If device capabilities are not given the UE selection is made based on UE Capability, which indicates if MDT is supported by the UE or not. 
5. RNC shall activate the MDT functionality to the selected UEs. As part of this operation the RNC shall allocate a Trace Recording Session Reference and send at least the following configuration information to the UE in case of Logged MDT:

· Trace Reference
· Trace Recording Session Reference
· IP address of TCE (TBC)
· Logging Interval
· Logging duration
· Absolut time reference
In case of Immediate MDT only the measurements and their parameters needs to be sent to the UE:
· List of measurements
· Reporting trigger

· Report Interval
· Report Amount

· Event threshold (only if event based reporting is configured in reporting trigger)
6. When UE receives the MDT activation it shall start the MDT functionality based on the received configuration parameters. The MDT related measurements are reported to the RNC via RRC signalling. In case of Logged MDT the MDT reporting is done when the network requests the log 
7. The MDT log is requested by sending the UEInformationRequest message. The MDT log is sent by the UE in the UEInformationResponse message. 
The UE should report the Trace Reference, Trace Recording Session Reference and IP address of TCE together with the MDT reports to the network in case of Logged MDT.

8. When RNC receives the MDT report from the UE the RNC shall capture it and put it to the trace record.

9. The Trace Records shall be forwarded to the Trace Collection Entity indicated in the MDT report received from the UE in case of Logged MDT.
4.1.2.13
PS domain activation mechanism for UE based network performance measurements
4.1.2.13.1 General
UE measurements 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 UE based measurements 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].
Two scenarios shall be considered according to UE status when the network activates UE based measurements job: before UE attachment, after UE attachment, different procedures are described in 4.1.2.13.2, 4.1.2.13.3.

4.1.2.13.2 Activation of UE measurements task before UE attaches to the network

The UE measurements activation procedure is shown in figure 4.1.2.13.2.1.
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Figure 4.1.2.13.2.1 UE measurement 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). 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:

· MDT mode
· Area Scope

· List of measurements
· Reporting Trigger

· Report Interval
· Report Amount

· Event Threshold

· Logging Interval
· Logging Duration

Note that at the same time not all of the parameters can be present. The condition which parameters shall be present is described in section 5.10 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 send the following parameters to the RNC beside the existing trace parameters:

·  MDT mode

· Area Scope

· List of measurements
· Reporting Trigger

· Report Interval
· Report Amount

· Event Threshold

· Logging Interval
· Logging Duration

Note that at the same time not all of the parameters can be present. The conditions which parameters shall be present is described in section 5.10 of the present document. 
4.1.2.14
CS domain activation mechanism for UE based network performance measurements
In UMTS it is also possible to send the UE measurement 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 4.1.2.13.2.1 UE measurement 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 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). 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:

· MDT mode

· Area Scope

· List of measurements
· Reporting Trigger

· Report Interval
· Report Amount

· Event Threshold

· Logging Interval
· Logging Duration

Note that at the same time not all of the parameters can be present. The conditions which parameters shall be present is described in section 5.10 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 send the following parameters to the RNC beside the existing trace parameters:

·  MDT mode

· Area Scope

· List of measurements
· Reporting Trigger

· Report Interval
· Report Amount

· Event Threshold

· Logging Interval
· Logging Duration

Note that at the same time not all of the parameters can be present. The conditions which parameters shall be present is described in section 5.10 of the present document. 
****************************Next Change******************************************
4.2.3.1
UTRAN starting mechanisms

In an RNC the Trace Recording Session will always be the same as the Trace Session as no triggering events are defined in UTRAN. Therefore a Trace Recording Session should be started in an SRNC when the SRNC receives the CN_INVOKE_TRACE message from the Core Network and if some activities have been started on the interfaces that have been requested to be traced.

The CN_INVOKE_TRACE message that is received from the Core Network (MSC Server or SGSN) contains the following information:

· Trace Reference 

· UE identity (IMSI or IMEI(SV)

· Trace Recording Session Reference

· Trace Depth

· List of interfaces for RNC
· MDT Mode

· Area scope

· List of measurements
· Reporting Trigger

· Report Interval 
· Report Amount

· Event Threshold

· Logging Interval
· Logging Duration

Note that at the same time not all of the parameters can be present. The conditions which parameters shall be present is described in section 5.10 of the present document. 
If the MDT mode parameter is present in the CN_INVOKE_TRACE message the RNC shall also configure MDT to the UE. The detailed mechanism of the MDT configuration to the UE is defined in TS 37.320 [30] and TS 25.331 [31].
The RNC shall send the following parameters to the UE in case of Logged MDT:

· Trace Reference
· Trace Recording Session Reference
· Area scope
· IP address of the TCE 

Editor’s note: need confirmation from RAN2.
· Logging Interval
· Logging Duration
In case of Immediate MDT the RNC shall send the following parameters to the UE:

· List of measurements
· Reporting Trigger

· Report Interval
· Report Amount

· Event Threshold

Note that at the same time not all of the parameters can be present. The conditions which parameters shall be present is described in section 5.10 of the present document. 
If the SRNC does not have enough resources it may not start a Trace Recording Session.

The Trace Recording Session Reference shall be the same as received in the CN_INVOKE_TRACE message.

In a DRNC the Trace Recording Session should be started when the DRNC receives the IUR_INVOKE_TRACE message. If the DRNC does not have enough resources it may not start a Trace Recording Session.

The Trace Session is activated to the RNC by sending a CN_INVOKE_TRACE message from the CN (MSC Server or SGSN). When RNC receives the CN_INVOKE_TRACE message it should immediately start a Trace Session and a Trace Recording Session according to the trace control and configuration parameters received in the CN_INVOKE_TRACE message. 

If there are not enough resources in RNC to start a Trace Recording Session, the RNC may reject to start a Trace Recording Session. However the RNC shall start the Trace Session and if MDT activation is requested shall activate the MDT to the UE.

When SRNC/DRNC receives the trace control and configuration parameters:

-
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment in SRNC/DRNC, the SRNC/DRNC shall not activate a new Trace Session and the existing Trace Session will not be impacted;
-
If the Trace Recording Session Reference is the same as an existing Trace Recording Session in the existing Trace Session having the same Trace Reference, the SRNC/DRNC shall not start a new Trace Recording Session;
-
If the trace control and configuration parameters are received from the same CN domain (CS/PS) as the existing Trace Recording Session(s) if any, and the Trace Recording Session Reference is not the same as any existing Trace Recording Session(s) in the existing Trace Session having the same Trace Reference, the SRNC/DRNC shall start a new Trace Recording Session;
-
If the trace control and configuration parameters are received from different CN domain (CS/PS) as the existing Trace Recording Session(s) if any (i.e. the RNC has simultaneoud CS and PS connection and CN_INVOKE_TRACE is received from both connection), regardless of the Trace Recording Session Reference is the same or not as any existing Trace Recording Session(s) in the existing Trace Session having the same Trace Reference, the SRNC shall not start a new Trace Recording Session;
-
If the Trace Reference is the same as an existing Trace Session for different subscriber(s) or equipment(s) in SRNC/DRNC, the SRNC /DRNC shall not activate a new Trace Session, and the SRNC/DRNC shall not start a new Trace Recording Session.
The following figure shows an example for a CS call how the Trace Session is activated to RNC. In the example it is assumed that there is no PS connection at all during the CS call.
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Figure 4.2.3.1.1: Starting a Trace Recording Session (Signalling) in UTRAN

Interaction with soft-handovers

If the subscriber or equipment, which is traced, makes a soft handover the SRNC should propagate the trace control and configuration parameters (including MDT specific parameters) further to the DRNC by using the IUR_INVOKE_TRACE message. When the DRNC receives the IUR_INVOKE_TRACE message it should immediately start a Trace Session and a Trace Recording Session according to the trace control and configuration parameters received in the IUR_INVOKE_TRACE message. 

If there are insufficient resources in the DRNC, the DRNC may not start a Trace Recording Session.

The Trace Recording Session Reference sent by the SRNC to the DRNC shall be the same what SRNC has received in the CN_INVOKE_TRACE message from the CN. 

Interaction with Relocation

If the tracing shall continue also after the relocation has been performed, the CN Invoke Trace procedure shall be re-initiated from the CN towards the future SRNC after the Relocation Resource Allocation procedure has been executed successfully.

_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



_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



_1350476197.vsd
Sequence


EM

RNC

UE1

TCE

Trace Session Activation


Retrieving device capabilities


UE selection based on device capability requirements (Received from EM)


Trace Activation/UE measurement configuration


UE measurement reporting via RRC


Starting Trace Session, saving trace parameters


Trace Record reporting


Including UE measurement configuration


Saving UE measurements to Trace Records


UE measurement reporting via RRC


Saving UE measurements to Trace Records


UEn

Trace Activation/UE measurement configuration


Combining the Trace Records with subscriber identities based on Trace Reference and Trace Recording Session Reference



_1208859676.vsd
�

MSC-S�

RNC�

UE�

Trace Session started�

Trace Session and Trace Recording Session started�

Trace Session and Trace Recording Session stopped�

CM_Service_Request�

CN_Invoke_Trace�

Setup�

Iu Release Command�

Iu Release Complete�

.
.
.�


