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1 Introduction
In this contribution, we analyze different options to transport measurements for Minimization of Drive Tests. 

During the work to minimize drive tests in RAN2, it has become clear that there are at least two main alternatives for transport of the MDT measurements. The first alternative assumes a direct communication path between the UE and a MDT entity in the network. The second alternative assumes that the measurements are collected by the eNB and transmitted from the eNB to the O&M system. 
The intention of the contribution is to present technical analysis for the two main options and propose a way forward on selecting the most suitable alternative.

Even though the focus of the contribution is on LTE only, the main conclusions should be applicable for HSPA as well.
2 Discussion
As the architecture for MDT has not been decided, it is not clear in which node the processing of the MDT results is done. In order to achieve maximum benefit from the MDT functionality, it seems preferable that an existing node, such as Network Manager is used also for MDT functionality.
2.1 Definition of the measurements

Regardless of the architecture or transmission of the measurements, it seems apparent that the definition of the measurements for minimization of the drive tests should be done in RAN2. RAN2 has the required competence to evaluate the existing measurements and to analyze the impact of any new measurement on UE and eNB. It should be further noted that a similar approach was taken for the eNB measurements, which were specified in RAN2 in TS 36.314, but used by RAN3 and SA5. 
Proposal 1: Measurements for minimization of the drive tests are specified in RAN2.

This decision should also be communicated to OMA DM. 

2.2  User plane solution

If all UEs used for minimization of the drive tests support MDT logging and reporting of the MDT measurement results to the network, a simple solution for transporting MDT measurements to the NW is shown in Figure 1. The MDT and UE establish a normal user plane connection, which can be used by the Network Manager to configure MDT functionality in the UE and by the UE to transport the logs / measurements to the Network Manager.
The transport of the measurements is transparent to the eNB and core network.

Typically the measurements would be logged for a period of time (e.g. several minutes, hours or even a day). The estimates of the size of the log files are of the order of several Mbytes per day (see e.g. [2]).
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Figure 1: MDT architecture for User Plane solution
Some of the properties of this architecture are listed below: 
1. Lack of network control: The configuration of the UE radio measurements or logging is possible via user plane. If the MDT measurements are configured incorrectly, there is a risk of conflict with mobility measurements and/or positioning for other purposes. Furthermore, it is not possible for the radio network to control MDT functionality. The load from MDT measurements can be significant (e.g. 4 Mbytes per measurement per 24 h was mentioned in [2]), and reduce the application performance for all applications running in the UE.

2. Limited usability of measurement results: The measurement results from the UE are not available to the radio access network or SON entities. In general the use cases for MDT and SON are very similar, and the final expected outcome of the two activities is to optimize the radio access network.

3. Lack of aggregation: There is no aggregation of the results, and the Network Manager is required to receive all reports from deployed UEs.

4. Limited number of UEs; The current agreement in RAN2 is that MDT functionality is optional for the UEs. This means that only a subset of the UE population can be used for minimization of the drive tests. Based on the measurements listed in [1], significant additional functionality is required (at least the configuration of the MDT logging, possible new measurements, reporting of the MDT logs, positioning and so on). It can be expected that the amount of UEs deployed with special MDT capabilities is only a small fraction of the total UE population.

5. Limited network impact: The solution can be deployed without support from the radio access network. However, depending on where the MDT functionality is located in the network, updates (and possibly new interfaces) to other network nodes may be needed.
2.3  “Control plane” solution

An alternative approach is to collect the UE measurements in the eNB, combine them with results already available in the eNB and forward the combined measurements (possibly including filtering) to the MDT server. This approach is shown in Figure 2. The eNB can use the existing measurement configuration in the UE, or may configure additional measurements for MDT purposes using RRC signalling. After collecting and possibly processing the measurements from the UEs, obtained logs are transferred to the O&M system.
A similar functionality is already specified as “Subscriber and Equipment Trace” by SA5 [4]. This means that all the required interfaces and corresponding functional support is already specified, and can be reused with only minor modifications.

[image: image2]
Figure 2: MDT architecture for Control Plane solution
Some of the properties of this architecture are listed below: 
1. Aggregation: Results can be aggregated and pre-processed on eNB level, and only relevant results need to be transferred to the MDT server

2. No duplication of functionality: The already existing measurements (e.g. standardized eNB measurements in 36.314, eNB logging and tracing capability) can be used also for MDT purposes. There is no need to duplicate existing functionality in the UE.
3. Reuse of SON functionality: The existing SON functionality can be enhanced with MDT measurements.

4. All deployed UEs can be used: The eNB can always ensure that the configuration of measurements for MDT purposes matches the capabilities of the UE. Thus even UEs from earlier releases can be used for MDT. However, it is also clear that some information (e.g. positioning informationm if available) might be better available from UEs with special MDT support, and obviously such UEs and their special capabilities can also be used.

5. Requires radio access network support: The eNBs need to support MDT functionality.

3 Conclusion
As RAN2 has the correct competence to define radio related measurements, it is proposed 

Proposal 1: Measurements for minimization of the drive tests are specified in RAN2.

If the proposal is agreed, OMA DM should be informed about the decision.
In addition, it is proposed that based on the analysis above, RAN2 agrees to the Control Plane solution.
Proposal 2: Control Plane solution is selected as the solution to transport MDT measurements from the UE to the NW

We note that a similar view has also been expressed in [3]. 
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