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1
Introduction
RAN2#71bis made following agreements on the MDT reporting and the PLMN:

1) PLMN valid for the MDT configuration is the rPLMN at time of configuration (MDT-PLMN)

2) MDT LOG measurements are made as long as the rPLMN = MDT-PLMN

3) MDT LOG can be retrieved when the rPLMN = MDT-PLMN

· UE shall sent empty report when retrieval is attempted in other cases

4) MDT LOG is suspended when rPLMN is not equal to MDT-PLMN (i.e. like being in other RAT of MDT-PLMN, i.e. suspend MDT measurements, overwrite configuration/ remove log when configuration in other rPLMN is received)

Although the decisions are basically correct, there remain some issues related to handover and how the UE shall behave when entering to a cell of another PLMN.

2
Discussion

For logged MDT reporting it has been agreed that after handover the availability of the report will be indicated in the RRCConnectionReconfigurationComplete message. When receiving the indication, network may request the UE to send the report. If in this situation UE roams to a new PLMN, there will be a time period where the RPLMN is not updated at the UE and where network may request the log reporting.

When the UE is handed over to a cell belonging to another PLMN UE will not immediately know the PLMN. After successful HO UE at some point reads SIB1 and the new PLMN and TAC will be known. This is informed to upper layers which may initiate TA update (if the PLMN and TA have changed). In practice TAU initiation and actual TAU procedure may take several seconds. Related timer controlling the TAU procedure is T3430 which has 15s as the maximum value [2]. Now, first after successful completion of TAU the RPLMN is updated.
The term RPLMN is used in all TSGs and it has a well-established meaning. In relation to MDT the definition shall not be modified. This will imply that the RPLMN reference used for MDT logging and reporting should respect the RPLMN update procedure.
According to current agreement, UE shall suspend the log and cannot report the log before RPLMN has been updated. However, a precise definition for the UE behaviour is still open. At least following points need to be clarified:

a) How should the UE respond if the log is requested between HO completion and the SIB1 reading in the target cell:
If an empty log is sent, network may interpret it so that the UE either has nothing to report or current PLMN is not an allowed one. In such case network may not request the log for the 2nd time at least in that particular cell. Preferred solution is that the UE defers the response to the log request as much as needed for SIB reading.
b) How should the UE respond for the log request after SIB1 reading (knowing the target cell PLMN) but before RPLMN update; shall UE respond either with an empty log or delay the response until completion of TAU procedure?
In this situation UE could in principle already behave as if the RPLMN was already updated. If the PLMN is a new one, UE can send an empty log. Otherwise normal reporting can be done. This, however, would suggest that the MDT PLMN handling should be de-coupled from RPLMN as the TAU can be such a slow procedure to provide valid reference for MDT reporting. This would suggest that the agreement 3) would need to be modified not to refer to the “RPLMN”. It is better to keep MDT reporting independent from TAU procedure. 

What changes would be needed to define an unambiguous UE behaviour is all situations? In [1] problems related to PLMN handling were elaborated. One of the proposed solutions was that the PLMN would be included in the LoggingConfiguration and UEInformationRequest messages. We understand there is no need to add a separate configuration parameter for MDT PLMN indication, since it can be obtained by the UE from the serving cell id or will be already conveyed as a part of the Trace relevant parameters. However, considering reporting phase we think there is a need to consider a solution for decoupling MDT reporting from NAS.
The other option would be that, the network does not send the logged MDT configuration before TAU whenever the PLMN has changed at HO. This would ensure that the UE can use current RPLMN as the reference to initialize MDT-PLMN and the UE would not have to check if it has to wait for TAU. With this option the agreement 1) will be valid.
Having the PLMN included in the log request would allow both SIB1 reading as well as TAU procedure to be separate from MDT, hence providing a solution for the problems discussed above. And even more importantly, this would eliminate the need for RRC and NAS interaction resulting in simplified UE implementation. The MDT function would become independent and “self contained” procedure without having to rely on other UE functions (esp. NAS procedures) which cannot be controlled by MDT.
Alternatively, separation of MDT from TAU procedure can be obtained if the uncertain HO situation is left out from MDT reporting possibilities. The log availability could be indicated outside of HO scenario, i.e. only after entering RRC Connected state. Hence, for simplicity an indication of MDT data availability would not be sent in RRCConnectionReconfigurationComplete message in order to refrain target node (that may belong to a wrong PLMN) from initiating MDT data retrieval too early. The need for indicating MDT log availability in all the involved procedures has been likewise questioned in the last RAN2 meeting with the motivation that the messages conveyed on SRB1, are too premature signalisation in terms of MDT, as the log can be transferred only if UE establishes SRB2 anyway. Consequently, it seems to be sufficient to provide MDT log availability indicator once and in a single message. 

Thus, if the UE doesn’t indicate log available after handover and reestablishment, but only when entering connected mode, redundancy in signaling and dependence of TAU procedure will be avoided. 
Proposal 1: RAN2 is asked to reconsider the usage of RPLMN as the reference for MDT reporting. RPLMN is suggested to be replaced with a PLMN id given in the MDT log request messages, or, the log indication is limited to connection setup only, in order to eliminate MDT interaction with NAS procedures and removing the delay with log reporting.

3
Conclusion

This paper discussed the ambiguity related to UE behaviour if RPLMN was used as the reference for logged MDT. Specifically we propose:
Proposal 1: RAN2 is asked to reconsider the usage of RPLMN as the reference for MDT reporting. RPLMN is suggested to be replaced with a PLMN id given in the MDT log request messages, or, the log indication is limited to connection setup only, in order to eliminate MDT interaction with NAS procedures and removing the delay with log reporting.

Annex I has the text proposal in case RAN2 agrees with the suggested changes.
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Annex I

Text proposal for 37.320:
//Modified section//
5.1.1.1.1
Configuration parameters

The MDT measurement configuration consists of: 

-
configuration of the triggering of logging events. Only periodic downlink pilot strength measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results. It should be configured in seconds in multiples of the applied IDLE mode DRX, i.e.  multiples of 1.28s which is either a factor or multiple of the IDLE mode DRX. The UE behaviour is unspecified when the UE is configured with a DRX cycle larger than the logging interval.

· configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared. 

· network absolute time stamp to be used as a time reference to UE

 
(optionally) configuration of a logging area. A UE will log measurements as long as it is within the configured logging area. The scope of the logging area may consist of one of: 
-
a list of 32 global cell identities. If this list is configured, the UE will only log measurements when camping in any of these cells
-
a list of 8 TAs or 8 LAs or 8 RAs. If this list is configured, the UE will only log measurements when camping in any cell belonging to the preconfigured TA/LA/RAs.
If no area scope is configured, the configuration is valid in the entire MDT PLMN of the UE, i.e. the UE will log measurements throughout the MDT PLMN.
For further reference, the UE should store PLMN id of the configuring cell as MDT PLMN.
NOTE:
There is no need to introduce a measurement identity for Logged MDT. 

NOTE:
Additional measurement object parameter such as cell specific offset is not necessary for Logged MDT
//Next modified section in case of limited log indication//
5.1.1.3
Measurement reporting

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). The UE includes the indication in one of these the 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. 
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. 
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.

//Next modified section in case PLMN id is included in the log request//
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 [3] and [4] 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. 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. 

Log request message includes the PLMN id of the configuring network. Logged MDT measurements can be retrieved only if the RPLMN id in the request message is MDT PLMN. The UE shall send an empty report when retrieval is attempted in other cases. 






















