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1 Introduction
In the RP#52, equivalent PLMN issues were raised by [1], and conclusions of the issues were that (as also given in [1]):
· It was confirmed that in general all new features (or enhancements to existing features) should be designed to work also for operators using EPLMNs.
· If/when it is not possible to develop complete support for the EPLMN concept (i.e. Networks using EPLMN has the same features/capabilities and the same operational situation as a stand alone PLMN networks) then such deviations shall be documented in relevant stage 1 and stage 2 documents.
This EPLMN issues impact MDT operations, and the conclusions made in RP#52 request RAN2 to support MDT continuation when UE moves to EPLMN, i.e., the PLMN that is equivalent to RPLMN. Based on this understanding, this contribution discusses the required changes of RAN2 specifications that are relevant for LTE, i.e., TS 37.320, TS 36.304, TS 36.331. 
2 Discussion
2.1 Rel-10 or Rel-11 to Support of EPLMN in MDT 
One question is whether the support of MDT at EPLMN should be supported in Rel-10 or Rel-11. It is our view that if it is possible to support the MDT continuation at EPMN without any impact to ASN.1, then the Rel-10 should be the version of incorporating the EPLMN support in MDT operation. Investigating the required changes, it is our conclusion that the MDT continuation at EPLMN is possible without ASN.1 impacts. 
Proposal 1 MDT Rel-10 features support continuation of MDT operations when UE enters EPLMN of the RPLMN at the moment of reception of MDT configuration. 

There are two types of MDT operations: Logged MDT and Immediate MDT. As no reason of exception is identified, both types should support the continuation of MDT upon entering EPLMN  
Proposal 2 The Rel-10 operations of both logged MDT and immediate MDT should be updated to support MDT continuation at EPLMN
2.2 Required changes to RAN2 LTE specifications 

In the following, the changes required to support MDT continuation at EPLMN are investigated for TS 37.320, 36.304 and 36.331. 
2.3 Required change(s) to TS 37.320 
· Change1.1: The definition of MDT PLMN should be extended to cover EPLMN.
· Change1.2: Any text that says ‘RPLMN’ or ‘PLMN change’ should be updated to cover EPLMN by making use of the extended definition of MDT PLMN (change1.1) or appropriate changes
	Change1.1:
3.1
Definitions

MDT PLMN: List of PLMN(s) that consists of RPLMN for the UE at the point of receiving logged MDT measurement configuration and optionally Equivalent PLMN(s).
Change1.2a:

5.1.1.1.2
Configuration effectiveness 

The configuration is provided in a cell by dedicated control while UE is in CONNECTED and implies:

…
MDT configuration is valid only in the MDT PLMN. Logged MDT measurements are performed as long as the RPLMN is included in the MDT PLMN. If the RPLMN is not included MDT PLMN, the logging is suspended, i.e. the MDT configuration and MDT log are kept but measurement results are not logged. 

NOTE:
The logging duration timer continues.

In case the new RPLMN provides a configuration any previously configured MDT measurements configuration and corresponding MDT log are cleared and overwritten without being retrieved. 

Change1.2b

5.1.1.3.1
Availability Indicator

A UE configured to perform Logged MDT measurements indicates the availability of Logged MDT measurements, by means of a one bit indicator, in RRCConnectionSetupComplete message during connection establishment. Furthermore, the indicator (possibly updated) shall be provided within E-UTRAN handover and re-establishment, and UTRAN procedures involving the change of SRNC (SRNC relocation), CELL UPDATE, URA UPDATE messages as well as MEASUREMENT REPORT message in case of state transition to CELL_FACH without CELL UPDATE. The UE includes the indication in one of these messages at every transition to RRC Connected mode even though the logging period has not ended, upon connection to RAT which configured the UE to perform Logged MDT measurements and RPLMN which is included in  theMDT PLMN.

The indicator shall be also provided in UEInformationResponse message during MDT report retrieval in case the UE has not transferred the total log in one RRC message in order to indicate the remaining data availability. 

The UE will not indicate the availability of MDT measurements in another RAT or in the RPLMN that is not included in the MDT PLMN.

The network may decide to retrieve the logged measurements based on this indication. In case Logged MDT measurements are retrieved before the completion of the pre-defined logging duration, the reported measurement results are deleted, but MDT measurement logging will continue according to ongoing Logged MDT configuration.

In case the network will not retrieve Logged MDT measurements, UE should store non-retrieved measurements for 48 hours from the moment the duration timer for logging expired. There is no requirement to store non-retrieved data beyond 48 hours. In addition, all related MDT configuration and logging shall be removed by the UE at switch off or detach.

Change1.2c

5.1.1.3.2
Report retrieval

For Logged MDT the measurement reporting is triggered by on-demand mechanism, i.e. the UE is asked by the network to send the collected measurement logs via RRC signalling. UE Information procedure defined in TS 25.331 [4] and TS 36.331 [5] is used to request UE to send the collected measurement logs. The reporting may occur in different cells than which the measurement configuration is signalled.

Transport of Logged MDT reports in multiple RRC messages is supported. With every request, the network may receive a part of the total UE log. To indicate the reported data is a segment, the UE should include data availability indicator as specified in 5.1.1.3.1. In multiple RRC transmissions for segmented Logged MDT reporting, FIFO order is followed, i.e. the UE should provide oldest available measurement entries in earliest message. There is no requirement specified on the size of particular reporting parts. However, each reported part should be “self-decodable”, i.e. interpretable even in case all the other parts are lost.

Logged MDT measurements can be retrieved only if RPLMN is included in the MDT PLMN. The UE shall send an empty report when retrieval is attempted in other cases.

Change1.2d

5.1.2.3

MDT context handling during handover

The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9). 

All the measurements configured in the UE for immediate MDT should be released if the serving PLMN changes and the new RPLMN is not included in the MDT PLMN of the UE. The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.

In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in section 5.1.3:

-
The MDT configuration configured by management based trace function will not propagate during handover. 

-
The MDT configuration received by signalling based trace messages for a specific UE will propagate during handover. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
NOTE:
When the serving PLMN changes and the new RPLMN is not included in the MDT PLMN of the UE, it is FFS if the source node discards the MDT trace configuration before the handover or if the target node discards the MDT trace configuration after the handover

Change1.2e

5.1.3
MDT Initiation

There are two cases that RAN should initiate a MDT measurements collection task. One is that the MDT task is initiated towards PLMN(s) or a limited region within the PLMN(s) (limited by a cell list, a TA list, a LA list or a RA list) without targeting a specific UE by the cell traffic trace, i.e. management based trace function from OAM. The other is that the MDT task is initiated towards a specific UE and PLMN(s) or a limited region within PLMN(s) (limited by cell list, a TA list, a LA list or a RA list) by the signaling trace activation messages from CN nodes, i.e. the Initial Context Setup message and the Trace Start message in E-UTRAN, the CN Invoke Trace message in UTRAN. The detailed procedures to transfer the MDT configurations to RAN are specified in TS 32.422 [6]. 

The CN indicates to the RAN whether MDT is allowed to be configured for this user considering e.g. user consent and roaming status (see TS 32.422 [6]).



Proposal 3 TS 37.320 is updated according to the proposed changes of this subclause 

The CR to 37.370 including the proposed changes is provided in [2]

2.2.1  
Required change(s) to TS 36.304

· Change2.1: The scope of applicability of ‘Equivalent PLMN list’ defined in section 3.1 needs to be extended to cover MDT operation
· Change2.2: PLMN condition for logging in section 8 should be updated to cover EPLMN as logging-enabled PLMN
Proposed text to 36.304 implementing the proposed changes:

	Change 2.1:
3.1
Definitions
Equivalent PLMN list: List of PLMNs considered as equivalent by the UE for cell selection, cell reselection, handover and MDT according to the information provided by the NAS.
Change 2.2:

8. 
Logged measurements 
…
If the configuration of logged measurements is valid, the UE shall perform logging of measurement results if all of the following conditions are met:

-
The UE is in camped normally state in RRC_IDLE mode;

-
RPLMN of the UE is the same as the RPLMN or included in the Equivalent PLMN list at the point of time of LoggedMeasurementConfiguration message reception; 
-
The UE is camped on a cell belonging to the areaConfiguration (see TS 36.331 [3]), if configured;

-
The UE is camped on the RAT where the logged measurement configuration was received.
Otherwise, the logging of measurement results shall be suspended.




Proposal 4 TS 36.304 is updated according to the proposed changes of this subclause 

The CR to 36.304 including the proposed changes is provided in [3]
2.2.2  
Required change(s) to TS 36.331
· Change3.1: Introduce the new definition of ‘Equivalent PLMN list’ such that TS 36.331 can support the continuation of MDT at EPLMN:
· Change3.2: PLMN conditions for logging/reporting should be updated to cover the EPLMN as logging/reporting-enabled PLMN
	Change3.1: 

3.1
Definitions
…
Equivalent PLMN list: List of PLMNs considered as equivalent by the UE for cell selection, cell reselection, handover and MDT according to the information provided by the NAS.
Change3.2a
5.3.3.4
Reception of the RRCConnectionSetup by the UE
…
2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and plmn-Identity stored in VarRLF-Report or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:

3>
include rlf-InfoAvailable;

2>
if the UE has logged measurements available for E-UTRA and plmn-Identity stored in VarLogMeasReport or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:

3>
include logMeasAvailable;

Change3.2b
5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

…
1>
set the content of RRCConnectionReconfigurationComplete message as follows:

2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and plmn-Identity stored in VarRLF-Report or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:

3>
include rlf-InfoAvailable;

2>
if the UE has logged measurements available for E-UTRA and plmn-Identity stored in VarLogMeasReport or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:

3>
include the logMeasAvailable;

Change3.2c
5.3.7.5
Reception of the RRCConnectionReestablishment by the UE

…
2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and plmn-Identity stored in VarRLF-Report or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:
3>
include the rlf-InfoAvailable;

2>
if the UE has logged measurements available for E-UTRA and plmn-Identity stored in VarLogMeasReport or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:

3>
include the logMeasAvailable;
Change3.2d:

5.4.2.3
Reception of the RRCConnectionReconfiguration by the UE

…
2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and plmn-Identity stored in VarRLF-Report or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:

3>
include rlf-InfoAvailable;

2>
if the UE has logged measurements available for E-UTRA and plmn-Identity stored in VarLogMeasReport or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:

3>
include the logMeasAvailable;

Change3.2e
5.6.5.3
Reception of the UEInformationRequest message

…
1>
if rlf-ReportReq is set to true and the UE has radio link failure information or handover failure information available in VarRLF-Report and plmn-Identity stored in VarRLF-Report or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN, set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;

1>
if the rlf-Report is included in UEInformationResponse:

2>
discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers.

1>
if the logMeasReportReq is present and the plmn-Identity stored in VarLogMeasReport or the entry of Equivalent PLMN list of the plmn-Identity, if available is equal to the RPLMN:
2>
if VarLogMeasReport includes one or more logged measurement entries, set the contents of the logMeasReport in the UEInformationResponse message as follows:

Change3.2f:

5.6.8.2
Initiation

1>
perform the logging in accordance with the following:

2>
if the UE is camping normally on an E-UTRA cell and the RPLMN of the UE is the same as the plmn-Identity stored in VarLogMeasReport or the entry of Equivalent PLMN list of the plmn-Identity, if available and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:

3>
perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;

Change3.2g:

6.3.6
Other information elements

–
AreaConfiguration
The AreaConfiguration indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging applies in the entire RPLMN of the UE at the point of receiving the configuration and in the PLMN(s) in the Equivalent PLMN list of the plmn-Identity, if available
AreaConfiguration information element
-- ASN1START

AreaConfiguration-r10 ::=
CHOICE {


cellGlobalIdList-r10


CellGlobalIdList-r10,


trackingAreaCodeList-r10

TrackingAreaCodeList-r10

}

CellGlobalIdList-r10 ::=



SEQUENCE (SIZE (1..32)) OF CellGlobalIdEUTRA

TrackingAreaCodeList-r10 ::=


SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

-- ASN1STOP




Proposal 5 TS 36.331 is updated according to the proposed changes of this subclause 

The CR to 36.331 including the proposed changes is provided in [4]
3 Conclusion

In this contribution, followings are discussed and proposed: 
Proposal 6 MDT Rel-10 features support continuation of MDT operations when UE enters EPLMN of the RPLMN at the moment of reception of MDT configuration. 

Proposal 7 The Rel-10 operations of both logged MDT and immediate MDT should be updated to support MDT continuation at EPLMN

Proposal 8 TS 37.320 is updated according to the proposed changes 

Proposal 9 TS 36.304 is updated according to the proposed changes 

Proposal 10 TS 36.331 is updated according to the proposed changes 

The CRs to TS 37.320, 36.304 and 36.331 implementing the proposed changes are provided in [2-4]. 
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