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1. Introduction
During RAN2#67bis and the following email discussions, 2 text proposals [1-2] to the conclusion section of the TR for Minimization of Drive Tests (MDT) [3] were agreed.

In this contribution, we propose to further refine the concluding remarks of the MDT Study Item.

For convenience, the agreed texts for the conclusion section from [1-2] are copied below:

Text from [1]:

[Preliminary] conclusion on MDT use cases: The most important use case for operators initially is on coverage optimisation; therefore the work on MDT should focus on this use case.

[Preliminary] conclusion on MDT measurements: Following UE measurements (or similar functionality) are considered with focus for this use case:

•
Periodical downlink pilot measurements

•
Serving Cell becomes worse than threshold

•
Transmit power headroom becomes less than threshold

•
Paging Channel Failure (PCCH Decode Error)

•
Broadcast Channel failure

[Preliminary] conclusion on MDT measurement location association: In order allow (i.e. during operator post-processing) the association between MDT measurements and position where the MDT measurement was taken, available positioning information in the UE is reported to the network together with the MDT measurement results.

[Preliminary] conclusion on MDT measurement time association: In order allow (i.e. during operator post-processing) the association between MDT measurements and time when the MDT measurement was taken, time stamping for the MDT measurements is added by the UE if it cannot be determined by the network (e.g. immediate reporting). This timestamp does not need to be very accurate.
Text from [2]:

The following methods are evaluated for collection of UE measurements in the study of minimisation of drive tests. Some simulations were carried out as part of the study and results are summarized in Annex A. 

Method 1: UE based measurement logging
In this method the UE logs events and measurements available at the UE, and these events/measurements are obtained by the network from the UE. The content of UE logs and some associated logging mechanisms are described in section 6.
Method 2:  Existing RRM measurements and reporting 
In this method the UE measurements are obtained through the existing RRM measurement and reporting mechanism [25.331][36.331]. In addition, other knowledge and information in the network regarding the UE from which measurements are obtained can be combined with the UE measurements to derive the occurrence of particular event. 

The evaluations have shown in [Reference to R2-095782] that existing periodical measurements could be utilized to a certain extent to detect coverage holes. If accompanied by UE measurement “RLF report” additional information leading to less false alarms could be achieved as shown in simulations made in [Reference to R2-096049] even in interference scenarios. However, it was also concluded  that RLF reporting alone cannot be used to provide DL pilot strength plots. 
However the evaluation in the study also showed that in the existing RRM measurement reporting method the following information is missing:  
-
Reporting of accurate location information available in the UE;

-
Problems found by IDLE mode UEs;

-
Problems experienced when no RRC connection re-establishment is possible (i.e. going out-of-coverage);

It is understood that UE logging mechanism as described in section 6 should be able to provide solutions for above mentioned cases. 

Further the following benefits of UE based logging were recognized in the study:

· UE based measurement logging will result in less signalling overhead than individual RRC measurement reporting, unless existing RRM measurement reporting for normal operations is sufficient. 
· Obtaining a measurement from before a certain event takes place in a UE or at the time the event takes place [Reference to R2-095910] is difficult with the existing measurement reporting mechanism 

The following benefits of utilizing the existing RRM measurement reporting (obtained through the normal operations without additional reporting) were further recognized in the study:

· As the RRM measurement reporting is supported also by legacy UEs, measurement reporting from larger population of UE is obtainable also for the purposes of minimisation of drive test.

2. Discussion
2.1
Location info with existing RRM measurement and reporting
In order to actually minimize manual drive tests performed in operator networks, it is important to obtain UE location information together with the MDT measurements. This point has been acknowledged by RAN2 and is capture in the following agreed text from [1]:

[Preliminary] conclusion on MDT measurement location association: In order allow (i.e. during operator post-processing) the association between MDT measurements and position where the MDT measurement was taken, available positioning information in the UE is reported to the network together with the MDT measurement results.

It is noted that fingerprint information (i.e. DL pilot levels of serving/neighbour cells) is not enough to replace UE location information, since operators would need to map the fingerprint information to the actual location in the network, and such mapping can only be obtained through manual drive tests or heavy duty ray trace like simulations (in which itself requires surveying of the propagation profiles in the concerned area).

In this aspect, existing RRM measurements and reporting is not enough to satisfy MDT requirements in LTE, since (1) only U-plane positioning is possible in Rel-8, and (2) positioning information is delivered to the network by the LPP protocol which is transparent to eNBs even in Rel-9. In UMTS, positioning information can be known by the RNC since it is delivered to the RNC by MEASUREMENT REPORT when RNC issues a MEASUREMENT CONTROL with ‘measurement type’ set to “UE positioning measurement”.

Therefore, it is proposed to revise the agreed text in [2] as follows:

The following methods are evaluated for collection of UE measurements in the study of minimisation of drive tests. Some simulations were carried out as part of the study and results are summarized in Annex A. 

Method 1: UE based measurement logging
In this method the UE logs events and measurements available at the UE, and these events/measurements are obtained by the network from the UE. The content of UE logs and some associated logging mechanisms are described in section 6.
Method 2:  Existing RRM measurements and reporting 
In this method the UE measurements are obtained through the existing RRM measurement and reporting mechanism [25.331][36.331]. In addition, other knowledge and information in the network regarding the UE from which measurements are obtained can be combined with the UE measurements to derive the occurrence of particular event. 

The evaluations have shown in [Reference to R2-095782] that existing periodical measurements could be utilized to a certain extent to detect coverage holes. However, in order to associate the periodical measurements with positioning information at eNBs (i.e. for LTE), the LTE RRC protocol would need to be modified to support transport of UE positioning information. For UMTS, the periodical measurements can be associated with positioning information which can be made available to the RNC if the RNC issues a MEASUREMENT CONTROL with ‘measurement type’ set to “UE positioning measurement”.

Furthermore, if accompanied by UE measurement “RLF report” (a new functionality, which may be already supported in Rel-9 for the SON mobility robustness optimization use case) additional information leading to less false alarms could be achieved as shown in simulations made in [Reference to R2-096049] even in interference scenarios. However, it was also concluded  that RLF reporting alone cannot be used to provide DL pilot strength plots. 
Comparison between Method 1 and Method 2: 
However the evaluation in the study also showed that in the existing RRM measurement reporting method the following information is missing:  
-
Reporting of accurate location information available in the UE;

-
Problems found by IDLE mode UEs;

-
Problems experienced when no RRC connection re-establishment is possible (i.e. going out-of-coverage);

It is understood that UE logging mechanism as described in section 6 should be able to provide solutions for above mentioned cases. 

Further the following benefits of UE based logging were recognized in the study:

· UE based measurement logging will result in less signalling overhead than individual RRC measurement reporting, unless existing RRM measurement reporting for normal operations is sufficient. 
· Obtaining a measurement from before a certain event takes place in a UE or at the time the event takes place [Reference to R2-095910] is difficult with the existing measurement reporting mechanism 

The following benefits of utilizing the existing RRM measurement reporting (obtained through the normal operations without additional reporting) were further recognized for UMTS (i.e. not applicable to LTE) in the study:

· As the RRM measurement reporting is supported also by legacy UEs, measurement reporting from larger population of UE is obtainable also for the purposes of minimisation of drive test.

3. Conclusion
It is proposed to refine the agreed text in [2] as in section 2.1 of this contribution.
Reference

[1] R2-096221 “Text Proposal to capture agreements for MDT in TR 36.805 v1.2.0”, Deutsche Telekom
[2] R2-096289 “Text Proposal for MDT conclusions in RAN2#67bis”, Qualcomm Europe (Rapporteur)
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