Page 1



3GPP TSG SA WG5 (Telecom Management) Meeting #78
S5-112372
22 - 26 August 2011; Istanbul, Turkey


	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	32.422
	CR
	0xxx
	(

rev
	-
	(

Current version:
	11.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	x
	Core Network
	x


	

	Title:
(

	Inter-PLMN MDT for operator that uses more than one PLMN

	
	

	Source to WG:
(

	TeliaSonera

	Source to TSG:
(

	S5

	
	

	Work item code:
(

	OAM-PM-UE
	
	Date: (

	22/08/2011

	
	
	
	
	

	Category:
(

	A
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	MDT is so far not supported for roaming users. This seems to be based on a decision in SA3 and communicated in an SA3 LS (See S5-111696 or S3-110575).
“…Because user consent is defined by national regulation and local operator policy, and therefore may differ between home and visited network operator, it is necessary to ensure that MDT traces are only sent to TCEs under control of the operator that the user has given consent to. Therefore, SA3 recommends that roaming users always are excluded from MDT data collection. …”

An operator can build a network (in one market) including e.g. different RATs on different PLMN identities but declare them as “Equivalent” by means of Equivalent PLMN identities. In such a network users are, technically speaking, roaming although still are with the same operator, the home operator, in one and the same market. By roaming we here refer to that RPLMN is not the same as either the HPLMN identity defined by the IMSI or by an entry in a non-empty list of Equivalent HPLMN identities.
As communicated in SA LS SP-110433, an operator that uses more than one PLMN in the entire network shall be able to continue MDT cross PLMN IDs. Users moving to/from Equivalent PLMNs, where one PLMN is Home PLMN, should NOT be automatically interupted in area based MDT data collection. 

The list of location areas are identified as Location Area Identity in RAN and not as Location Area Code.

	
	

	Summary of change:
(

	Describing inter-PLMN MDT and MDT area scope.
The list of location areas are corrected to be identified as Location Area Identity.

	
	

	Consequences if 
(

not approved:
	Home operator will not be able to continue MDT in all PLMN IDs.

	
	

	Clauses affected:
(

	4.1.1.2a, 4.1.1.6a, 4.1.2.12.4, 4.1.2.13.3, 4.1.2.14.1, 4.2.6, 5.10.2, 5.10.11

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	TS37.320, TS25.331, TS36.331, TS36.423

	affected:
	
	x
	 Test specifications
	

	(show related CRs)
	X
	
	 O&M Specifications
	TS32.421

	
	

	Other comments:
(

	


First modification

4.1.1.2a
UTRAN activation mechanisms for area based MDT data 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 example scenario how the MDT configuration is done utilising the cell traffic trace functionality:
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Figure 4.1.1.2a.1 Example for area based MDT activation in UTRAN
1. The EM sends a Trace Session activation request to the RNC. This request includes the parameters for configuring MDT data collection:

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

· Job type 

· 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

· Anonymization of MDT data.

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. Void.

4. RNC shall select the suitable UEs for MDT data collection. The selection is based on the area received from the EM and the area where UE is roaming, user consent information received from the core network (As described in section in 4.2.8.2 of this document).If the user is not in the specified area or if the user consent indicates a false value( No user consent is given) the UE shall not be selected by the RNC for MDT data collection. During UE selection , the RNC 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.

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

· 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 RNC)

· Logging Interval

· Logging duration

· Absolute 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 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.

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

8. 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. The RNC translates the TCE Id received from the UE to the TCE IP address before it forwards the measurement records to the TCE. (The address translation is done by using configured mapping in the RNC.) The RNC shall not provide the IMSI in the MDT.

The Immediate MDT measurement configuration is deleted in the UE together with the RRC context when entering 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.

EM shall validate that the MCC in the Trace reference is of the same country as the PLMNs 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 may ignore the request
Second modification

 4.1.1.6a
E-UTRAN activation mechanisms for area based MDT data collections without IMSI/IMEI(SV) selection

For area based MDT data collection with no IMSI/IMEI(SV) criteria, the UE selection can  be done in the radio network at eNB based on the input information received from EM and the user consent information stored in the eNB. This mechanism works for the following OAM input parameters:  

· Area information only 

The following figure summarizes the flow how the MDT configuration is done utilising the cell traffic trace functionality for this scenario:
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Figure 4.1.1.6a.1 Example for area based MDT activation in E-UTRAN

0.
Whenever the eNB receives the user consent information in Initial Context Setup Request, Handover Request or in UE Context Modification Request message, it shall save it for possible later usage. If such information is received in UE Context Modification Request, any existing User Consent information shall be replaced by the new information. 

1. The EM sends a Trace Session activation request to the eNB. This request includes the parameters for configuring UE measurements:

· Job type 

· Area selection condition where the UE measurements should be collected: list of E-UTRAN cells. Tracking Area should be converted to E-UTRAN 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.

Note that at the same time not all the parameters can be present. The criteria for which parameters are present are described in section 5.10 of this document..

2. When eNB 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. eNB shall activate the MDT functionality to the selected UEs. When eNB selects a UE it shall take into account the user consent information received from MME 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 eNB is described in section 4.2.8.2. If there is no user consent or the user is outside the area scope defined in the MDT configuration, the UE shall not be selected for MDT data collection. The eNB shall assign Trace Recording Session Reference corresponding to the selected UE. The eNB 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 eNB)

· Logging Interval

· Logging Duration

· Absolute time reference

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 section 5.10 of this document.

4. When UE receives the MDT activation it shall start the MDT functionality based on the received configuration parameters. The UE shall be configured with Logged MDT only if the UE is MDT Capable.
5. When the eNodeB receives the MDT trace record from UE, the eNodeB shall get the Trace Recording Session Reference, Trace Reference and TCE Id from the record, and send the Trace Recording Session Reference, Trace Reference and TCE IP address in the CELL TRAFFIC TRACE message to the MME via the S1 connection. When MME receives this S1 signalling message containing the Trace Recording Session Reference and Trace Reference, if so indicated in the configuration for the anonymization of MDT data, the MME shall look up the subscriber identities (IMSI, IMEI (SV)) of the given call from its database, and send the TAC part of the IMEI together with the Trace Recording Session Reference and Trace Reference to the TCE, as described in section 4.2.9 of the present document.
6. For Immediate MDT when the eNB receives the MDT report from the UE in the RRC message the eNB shall capture it and put it 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 [2]. The eNB 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.
7. The eNB shall forward the Trace Records to the Trace Collection Entity (TCE). In case of logged MDT, the IP address of the TCE is indicated in the MDT report is translated to the actual IP address of the TCE by the eNB before it forwards the measurement records. (The address translation is using configured mapping in the eNB.) In case of immediate MDT, the IP address of the TCE is indicated for the eNB in the trace configuration. 

The Immediate MDT measurement configuration is deleted in the UE together with the RRC context when entering 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.

EM shall validate that the MCC specified in the Trace reference is of the same country as the PLMNs in the area scope.  If the eNodeB receives a request with a PLMN in the TraceReference that does not match any PLMN in its list, it may ignore the request
Third modification

4.1.2.12.4
Handling of various scenarios during MDT activation

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

1. EM initiating MDT activation shall validate that the MCC specified in the Trace reference is of the same country as the PLMNs in the area scope. If the eNodeB receives a request with a PLMN in the TraceReference that does not match any PLMN in its list, it may ignore the request 

2. MME shall be informed with an error indication by the eNodeB when the UE configured for signalling based Logged MDT is not MDT capable. An error message indicating that the UE is not MDT capable shall be sent to the EM which should subsequently deactivate the MDT trace session so that all resources can be appropriately cleaned up.
3. MME shall be informed with an error indication if the eNodeB could not configure the UE because it was in the middle of a handover. MME shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria.

4. MME shall be informed with an error indication if the Logged MDT configuration could not be signalled to the UE before end of the call or RLF. MME shall re-evaluate criteria and re-activate MDT when the UE reconnects.

5. When the UE re-enters one of the PLMNs specified in the MDT PLMNs of area scope then the MME shall be responsible for restarting the Immediate MDT activation (if it is as a result of an X2 handover then one option is MME could use the path switch request as trigger). However this is best effort. There can be cases where MME may not be able to restart the MDT when the UE re-enters a PLMN (specified in area scope): for example:  If the UE performs intra eNB handover where path switch is not necessarily sent, the MME may not be able to restart MDT.
Fourth modification

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 specified in the Trace reference is of the same country as the PLMNs 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 may 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.
3. When the UE re-enters a PLMN that matches the MDT PLMNs of 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. SGSN shall be informed with an error indication by the RNC when the UE selected for signalling based Logged MDT is not MDT capable. An error message indicating that the UE is not MDT capable shall be sent to the EM which will subsequently deactivate the MDT trace session so that all resources can be appropriately cleaned up.
5. An error indication shall be sent to the SGSN if the RNC could not configure the UE since it was in the middle of inter-RNC handover. SGSN shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria.

6. SGSN shall be informed if the Logged MDT configuration could not be signalled to the UE before end of the call or RLF. SGSN shall try to re-evaluate the criteria and reactivate MDT when the UE reconnects.

7. Area 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 eNodeB 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. 

Fifth modification

4.1.2.14.1
MDT Error Handling 

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

8. EM initiating MDT activation shall validate that the MCC specified in the Trace reference is of the same country as the PLMNs 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 may ignore the request

9. MSC-S shall trigger the activation only when the MDT area criterion is satisfied. But if for some reason 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.

10. When the UE re-enters a PLMN that matches the MDT PLMNs of area scope defined in the MDT configuration then the MSC shall be responsible for restarting the Immediate MDT activation. However this is best effort. 
11. MSC-S shall be informed with an error indication by the RNC when the UE selected for signalling based Logged MDT is not MDT capable. An error message indicating that the UE is not MDT capable shall be sent to the EM which should subsequently deactivate the MDT trace session so that all resources can be appropriately cleaned up.
12. An error indication shall be sent to the MSC-S if the RNC could not configure the UE since it was in the middle of inter RNC handover. MSC-S shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria.

13. MSC-S shall be informed if the Logged MDT configuration could not be signalled to the UE before end of the call or RLF. MSC-S shall try to re-evaluate the criteria and reactivate MDT when the UE reconnects.

14. Area based MDT criteria may consist of a cell list. MSC-S 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 eNodeB 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

Sixth modification

4.2.6
Handling of MDT Trace sessions at handover for Immediate MDT
The eNB/RNC shall activate the Immediate MDT in the UE if the area based selection conditions are satisfied or not in the target cell after a handover that is made over X2 or S1 (or over Iur or Iu in case of UMTS). If the area based selection conditions are not satisfied in the handover target cell, the eNB/ RNC may deactivate the Immediate MDT in the UE. In case of inter-PLMN handover, the eNB/RNC may be configured to deactivate the MDT in the UE in the source cell. The trace sessions and trace recording sessions are not visible for the UE.

In case of signalling based trace activation (subscription based MDT), the eNB/RNC shall propagate the Trace Session parameters together with the MDT specific parameters to the target cell regardless of whether the source or target cell is part of the configured area scope in case of handover over X2 or S1 (or Iur or Iu in case of UMTS). The eNB/RNC may be configured not propagate the parameters at inter-PLMN handover, and the parameters shall not be propagated to a PLMN that is not included in the MDT PLMNs of area scope.
In case of UTRAN the RNC shall propagate the Trace Session of the UE to the target cell in case of a handover over Iur or Iu. Any trace recording session shall be maintained, stopped or started in the target cell according to the evaluation of the selection criteria. 
For signalling based MDT configuration (i.e. subscription based MDT), when a UE that has been configured with MDT hands over to another eNB (i.e., in connected mode):

· with an X2 handover: the MDT configuraiton shall be passed to the eNB in the X2 handover request for continuity of MDT data collection . The new eNB shall stop the MDT collection if the new conditions are not within the criteria for MDT data collection. 

· with an S1 handover and with no MME relocation: with S1 handover the MME shall ensure the MDT configuration is sent to the new eNB. 

· with an S1 handover and with MME relocation: MDT configuration shall be passed on to the new MME on MME relocation. The new MME, shall get the MDT configuration in the S1 HO message and forward the MDT configuration to the new eNB. 
At inter-PLMN handover the source network may be configured not to forward MDT configuration to the target network. MDT configuration shall not be propagated to a PLMN that is not included in the MDT PLMNs of area scope.
The following MDT configuration shall be passed during handovers (Either intra-eNB, inter-eNB or inter-MME HO):

· Trace Session Reference
· Trace Recording Session Reference
· Area scope

· List of measurements

· Report Amount

· Reporting Trigger

· Event Threshold

· Report Interval

· IP address of TCE

· Job type

When these MDT configuration parameters are passed to a new MME, they shall be used with the UE context on the new MME. During inter-MME TAU, the MME shall propagate the MDT configuration parameters to the target MME within an S10- Context Response as part of inter-MME TAU procedures. 
During inter-MME handover, the MME shall propagate the MDT configuration parameters to the target MME within an S10- Forward Relocation Request message as part of inter-MME handover procedures.
Seventh modification

5.10.2
Area Scope

At logged MDT, the registered PLMN and the PLMNs in the equivalent PLMN list that is used at the MDT configuration shall be stored by the UE as MDT PLMNs. The PLMNs in the equivalent PLMN list that are to be stored shall be of the country same as the country of the registered PLMN (checked by storing entity) and the Home PLMN shall be in the equivalent PLMN list (checked by core network before user consent is given). At immediate MDT the network uses preconfigured allowed PLMN identities as the MDT PLMNs [30]. 
The Area Scope optional parameter defines the area in terms or Cells or Tracking Area/Routing Area/Location Area where the MDT data collection shall take place. The area scope specified in a MDT session may define different PLMNs, but the country of the different PLMN identities shall be the same. The Area Scope parameter and that the registered PLMN is equal to a PLMN in the MDT PLMNs define the area scope.  If the parameter is not present then the area scope is defined as that the registered PLMN is equal to a PLMN in the MDT PLMNs and the MDT data collection shall be done in the whole PLMNs in MDT PLMNs. 
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 RAC. Maximum of 8 RAC can be defined.

· List of Location Area, identified by LAI. Maximum of 8 LAIs can de defined.

The Area Scope parameter in LTE is either

· list of Cells, identified by E-UTRAN-CGI. Maximum 32 CGI can be defined.

· List of Tracking Area, identified by TAC. Maximum of 8 TAC can be defined. 

The area scope parameters may have different PLMN identities and MDT shall continue over all listed cells or areas as long as UE is registered to a PLMN in MDT PLMNs. 
For area scope parameters where PLMN identity cannot be configured, e.g. for TAC, MDT shall continue over all listed areas as long as UE is registered to a PLMN in MDT PLMNs. 
Eighth modification

5.10.11
Trace Collection Entity Id
This is a mandatory parameter for Logged MDT which defines the TCE Id which is sent to the UE. The UE returns it to the network together with the logged data. The network has a configured mapping of the IP address of the TCE (to which the Trace records shall be transferred) and the TCE Id. The mapping needs to be unique within the PLMN in the Trace reference.  The size of the parameter is one byte.
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