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1. Introduction

In RAN#67, a new SI, Further Enhancements of Minimization of Drive Tests for E-UTRAN, was approved. One objective of the SI is to investigate [1]:
· Enhanced Coverage Optimization Use Case:
· Consider provision of additional feedback from UE handling diverse capabilities that impact MDT measurement results (e.g. new type of assistance information such as IDC, etc) and analyze what benefit such information could achieve.

This paper will introduce the factors which can impact MDT measurement results.
2. Discussion
2.1
MDT measurements impacted by in-device interference
Currently, most of commercial terminals are equipped with several communication modules such as LTE, WiFi, Bluetooth, GPS and other NFCs. Since these modules can interfere each other, RAN2 has specified both FDM and TDM solutions with IDC. Even though the UE informs eNB of the existence of in-device interference, the eNB could sometimes fail to provide an optimal reconfiguration so that the UE can perfectly remove the interference. Accordingly, even collected MDT measurement results could be polluted by such in-device interference. It might make operators misunderstand the quality of current coverage. 

The following approaches to remove the negative impact can be considered:
· New indication with MDT measurement results

The indication is added to each log if the MDT measurement result associated with the log is impacted by in-device interference. UE will report the indication together with the polluted MDT measurement result.
· MDT measurement results excluding in-device interference

In practice, the MDT measurement results impacted by in-device interference could not be useful for the coverage optimization purpose. From the reason, UE can discard the polluted parts or log MDT measurement results, or exclude the polluted measurement samples at L3 filtering. 
· eNB estimating in-device interference
If a UE performing the immediate MDT is suffering the IDC problem, it sends InDeviceCoexIndication message to inform eNB about IDC problem. Then the collected measurement results might be also polluted by in-device interference. Since the eNB can estimate the pollution with InDeviceCoexIndication message, it can filter the measurement report so that the results cannot be delivered to TCE server. Or the eNB can add an indication in the collected results so that the pollution can be identified in TCE server.
We currently assume that the final approach is desirable in order to avoid the signalling overhead over Uu and the additional UE burden. 
2.2
MDT measurements impacted by eICIC

A Rel-11 connected UE can perform eICIC if configured by eNB. The eICIC is a Rel-11 feature to protect a victim cell from the interference of aggressor cells. In eICIC, a special subframe, namely ABS (Almost Blank Subframe) subframe, is configured, in which the aggressor cell cannot transmit any data or has to transmit its data with very low transmission power. The ABS subframes are utilized for the victim cell. For coverage extension purpose, the victim cell configures RRM measurements at the subframes only. It means that the UE connected in the victim cell produces artificial measurement results due to eICIC. If the results are used for MDT purpose, it would result in incorrect coverage optimization. 

UE-based mechanism would not be needed. Since the eNB identifies which UE is performing both the immediate MDT and eICIC, the eNB can prevent forwarding the measurement results collected from the UE to TCE server, or alternatively, it can add an indication to indicate the impact of eICIC within the measurement results. 
2.3
MDT measurements impacted by AMBR

Regardless of poor channel condition or traffic management due to heavy congestion, A UE throughput can be restricted by a subscription parameter, i.e. AMBR. It might be useful if it is provided together with ‘Scheduled IP throughput for MDT’. On the other hand, a simple enhancement on AMBR issue was discussed once in the end of Rel-11. Then it was introduced that UE-AMBR is also provided together with the throughput measurement. However, it was likely that its usefulness is so restrictive with UE-AMBR only, and any enhancement on the issue was not accepted in RAN2. If we can allow further specification changes, e.g. eNB can collect further additional information such as APN-AMBR, APN info for each RAB and MBR for each RAB, and provide it to TCE server, the operator could get sufficient information useful for coverage optimization [2]. However, we have to consider the additional complexity as well. 
Proposal 1: RAN2 to consider the in-device interference, eICIC and AMBR as the factors impacting the MDT measurement results.
As we explained above, no additional feedback from UE is required or at least the additional feedback from UE can be minimized. 
Proposal 2: In order to avoid the signalling overhead over Uu and the additional UE burden, the eNB by itself checks if any pollution for the collected MDT measurement results happens, and if so, it provides it to TCE server. 
3. Conclusion
It is proposed that
Proposal 1: RAN2 to consider the in-device interference, eICIC and AMBR as the factors impacting the MDT measurement results.
Proposal 2: In order to avoid the signalling overhead over Uu and the additional UE burden, the eNB by itself checks if any pollution for the collected MDT measurement results happens, and if so, it provides it to TCE server.
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