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1 Introduction

At RAN#69 meeting, a new WI “Further Enhancements of Minimization of Drive Tests for E-UTRAN” was approved [1]. According to the WID, one of the key objectives is to consider provision of additional feedback from UE in order to accurately reflect the channel condition for coverage and network optimization. The work item also pointed out the following objective:
· Enhanced Coverage Optimization Use Case:
· Specify corresponding procedures to support the following solutions, including:

1. UEs in RRC_IDLE supporting the IDC mechanism should remove measurements from the Logged MDT report that were affected by IDC interference.
2. eNB indicates to the TCE whether measurements have been collected while eICIC was configured or eNB decides to not report those results to the TCE.
In this contribution, we discuss potential solutions for logged MDT under IDC interference as well as the impact of IDC interference to MDT measurement results.
2 Discussion
As part of the FeMDT work item [1], RAN2 should consider the solution which accurately reflects the channel condition whereby the MDT measurement results were taken. RAN2 studied this issue under during the SI phase and reached following agreement [2].

	Agreements
1
UEs supporting the IDC mechanism remove measurement from the Logged MDT report that were affected by IDC interference. 
2
Consider indicating from the eNB whether measurements are collected while eICIC was configured. Alternatively, do not report those results to the TCE. (only SA5 impact)




According to the TR for interference avoidance for in-device coexistence [3], WiFi and Bluetooth may be sources of interference within the LTE device. If WiFi and Bluetooth Tx causes interference to the Rx of the LTE Radio, measurement result is polluted due to IDC interference. Therefore, UE should stop MDT logging as soon as possible when it detects IDC interference. According to the section 23.4.2 of TS 36.300 [4], the 3 phases of IDC interference are showed in Figure 23.4.2-1.
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Figure 23.4.2-1: Different phases of IDC interference related operations by UE
-
Phase 1: The UE detects start of IDC interference but does not initiate the transmission of the IDC indication to the eNB yet.
We propose UE should stop MDT logging when it detects Phase 1 of IDC interference situation.
Proposal 1:
UE should stop logging when it detects the start of IDC interference.
ISSUE 1: Should UEs discard the logged data? 

Then the question is whether the logged data should be discarded. We think there are 2 alternatives:
Alt 1) UE discards all logged data prior to IDC interference detection.

Alt 2) UE detects and discards only the polluted logged data.

It would be simpler if the UE just discard “all logged data”. On the other hand, it’s always better not to discard perfectly good logged data if it can be avoided without too much UE complexity. In the latter case, UE should stops logging but keep the non-polluted logged data when it detects IDC problem. For Alt 2, two options may be considered for the discarding of only the polluted logged data.

Option1) UE keeps all logged data prior to the start of Phase 1.
Option2) UE discard logged data which is collected after it starts to use WiFi/Bluetooth. 
Option 1 is much simpler than Option 2. However, there’s a possibility that some of the logged data may already be polluted before Phase 1. This is because Phase 1 starts from the detection of IDC interference of which the details are left up to UE implementation; According to [4], “The UE may rely on existing LTE measurements and/or UE internal coordination to assess the interference and the details are left up to UE implementation”. Also since the detection of IDC interference is up to UE implementation, the UE may not trigger Phase 1 if the IDC interference is very minor. In other words, it may be possible that the interference is so minor (at least from the UE’s perspective) that the UE never triggers Phase 1 but in fact the logged data is already somewhat polluted. In this scenario, the “polluted” logged data would be reported since IDC interference wasn’t officially detected. Therefore measurement results may be polluted as soon as the UE begins to use WiFi/Bluetooth. Due to the uncertainty of the polluted state of the logged data, if Option 1 is chosen, UE should include in the log (or include in the Log Availability indication, if we use indication) that Phase 1 was detected when the logging was stopped. Then the eNB/NW could have the option to discard the entire data (or whether to retrieve the data, if indication is used) when retrieved or discard some of the data towards the end of the log.  Another option would be to allow the UE to add indications in the log (e.g., time stamps) when it starts/stops the use of WiFi/Bluetooth and the eNB/NW may remove polluted measurement results from the reported log based on these indications.
In contrast to Option 1, the accuracy of MDT log is increased if Option 2 is applied. However, UE complexity is increased since UE must log when it start to use WiFi/Bluetooth for removing the polluted result completely. This may be considered as a complementary solution to Option 1 i.e., UE adds an indication such as time stamps when it starts/stops using WiFi/Bluetooth, the main difference between the two options is whether the eNB/NW is doing the filtering (Option 1) or the UE is doing the filtering (Option 2).
In conclusion, we think it is difficult to keep only non-polluted logged data. Therefore we prefer Alt 1 that UEs always discard all logged data when it detects start of IDC interference.
Proposal 2:
UE should discard all logged data when it detects the start of IDC interference.
ISSUE 2: Which UE discard the MDT configuration or store it to restart the logging when IDC problem is resolved? 
From UE’s perspective, it is simpler if the UE would also discard the MDT configuration if Proposal 2 is agreed. However, 3GPP has been studying mechanisms that allow the eNB to offload traffic to ISM band as much as possible. If the UE discards the MDT configuration when it detects IDC interference or when WiFi or Bluetooth is been used, there would be less opportunity for the NW to collect data on the LTE bands near the ISM bands. Therefore, it would be preferable if the UE keep the MDT configuration and restart the logging after the IDC problem is resolved. The definition of “IDC issue is resolved” should be aligned with “when the UE no longer suffers from IDC problems” which is described in Stage 2 [4]. 
In case the logging needs to be restarted and there are existing log (depending on decision on Issue 1 above), there shouldn’t be any problem for the UE since the UE can already handle this situation well based on the current specification which allows the following UE behaviour; if UE move IDLE => CONN => IDLE and Logged results are not retrieved during CONN, the UE will restart logged MDT and continue with one Logged measurement result.
Proposal 3:
UE should keep the MDT configuration and restart the logging after the IDC problem is resolved.
3 Conclusion
In this contribution, we discuss potential solutions for logged MDT under IDC interference as well as the impact of IDC interference to MDT measurement results. We have following proposals;
Proposal 1:
UE should stop logging when it detects the start of IDC interference.
Proposal 2:
UE should discard all logged data when it detects the start of IDC interference.
Proposal 3:
UE should keep the MDT configuration and restart the logging after the IDC problem is resolved.
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