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1	Introduction
RAN#67 has approved Study Item on Further Enhancements of Minimization of Drive Tests for E-UTRAN in [1]. One of the SI objectives follows Coverage Optimization use case established in TS 37.320 and aims at defining further enhancements for the use case. 
In this contribution we address scenarios that may be relevant for the Enhanced Coverage Optimization use case and assess whether Coverage Optimization can be improved by MDT means.
2	Discussion
2.1	Legacy MDT for Coverage Optimization 
Coverage issues can be noticed by the customers and coverage is one of the main criteria when comparing services provided by different operators. Hence, Coverage Optimization has been a primary use case for MDT.  Numerous scenarios have been identified where certain coverage related metrics provide operators with essential information about any issues related to network deployment (e.g. need for new base stations or cell deployment, network parameters optimization, etc). The studies resulted in the list of coverage problems to be detected by the MDT:
-	Coverage holes
-	Weak coverage
-	Pilot Pollution
-	Overshoot coverage
-	Poor UL coverage

Apart from intention to identify weak and problematic coverage areas of the network, also there is a need to visualize the actual coverage (including weak signal areas, coverage holes, or strong signal areas): 
· Coverage mapping
Overall, MDT solutions have been worked out to support Coverage Optimization in a broad sense. MDT data collected for this purpose consist of a plurality of measurements triggered at various occasions and by diverse configurations. However, practically main measurement quantities are:
·  RSRP and RSRQ that are provided:
·  Periodically, A2 event-triggered, or periodically triggered by A2 event according to MDT specific measurement configuration
· [bookmark: _GoBack]In a form of Logged report consisting of periodically recorded quantities
· In a form of deferred report triggered by appropriate failure events:  Radio Link Failure(RLF), Handover Failure (HOF) or Connection Establishment Failed (CEF)
It is worth noting that the numerous measurements triggers for UE MDT reporting for Coverage Optimization, despite that they were carefully identified, might result in tremendous amount of reported and collected MDT data.
MDT to a great extend focused on re-using legacy and available mechanisms, metrics and UE capabilities. Since RSRQ and RSRP measurement performance and provision is obvious and necessary UE capability, MDT specific UE capability that requires special functionality has been established only for Logged MDT (in Release 10 for Coverage Optimization needs). The UE which indicates Logged MDT capability supports logging of downlink pilot strength measurements in IDLE state. Otherwise, each UE is MDT “capable” in terms of providing immediate and deferred MDT reports. 
Even though, certain UE capabilities (e.g. GNSS support) are valid attribute in collecting detailed and essential MDT reports, MDT data availability is not determined by other UE capabilities. In the light of statistical MDT nature, variety of MDT data collected from different UEs with various capabilities has been considered acceptable diversity. However, it was never intentionally allowed to pass MDT measurements results that are recognized to be affected by unwanted factors or corrupted.

2.2	 Enhanced Coverage Optimization
The newly established objective of the SI for the Enhanced Coverage Optimization Use Case is as follows:
· 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.
We understand the objective is to follow the legacy rules, while trying to enhance content of MDT data. In particular, a target is to identify MDT measurement results that may have been negatively affected by the other UE functions, and to analyze what benefit can be achieved if the impacted measurement results are handled differently. 
Studies on in device co-existence have already proved that a transmission in the ISM (Industrial Scientific and Medical) band by a UE affects its reception of LTE signals in the DL [3]. It appears the LTE measurements might be unreliable or lead incorrect suggestions on network signal conditions as well as lead to mistaken conclusions. Therefore basic and fundamental MDT measurements quantities are affected. With this regard IDC is clearly essential case to consider. Due to IDC, transmission in the ISM band affects UE reception of LTE signals in the DL, the LTE measurements RSRQ and RSRP are polluted by the interference from the ISM band and no longer reflect the real coverage of the network. The polluted RSRQ/RSRP values could lead to wrong conclusions, e.g. that the interference levels are high and the area where the results come from is a subject of pilot pollution. This in turn may lead to unnecessary/erroneous adjustments of the network parameters trying to eliminate alleged pollution or spotted coverage hole. Hence, the impact is broad.
Proposal 1: RAN2 considers the linkage to the IDC WI and the joint MDT/IDC results for the same use cases as defined in Release 10 MDT. As the joint functions can result in improved content of MDT reports and reduce amount of data would thereby already provide the desired outcome of the SI; enhancing coverage optimization.
The UE that is capable to recognize the IDC interferences and at the same time has been selected to MDT should possibly perform MDT with taking into account the IDC interference. MDT efficiency would be improved especially if UE provides such information which is not available in the network side and which may be useful when identifying the causes of failure cases, network performance issues, or when otherwise optimizing the network operation. For Immediate MDT there may be alternatives to leave the potential enhancements to the network, since the eNB has an insight into MDT and IDC functionalities and related indicators. Also it is not desirable to impact (by potential enhancements) real time reporting that primarily is used for RRM purposes. While for Logged MDT and deferred reports, it does not seem possible to get clean measurement samples or at least marked as a polluted without additional UE assistance. 
It is also noted that such feature would be optional for the UE (e.g. as an extension of Logged MDT support). This would ensure that lowest cost devices are not forced to support all functions having consequently negative impact on development time and cost/complexity of the device. 
The trade-off between the increased complexity (at the UEs) and achieved benefit (correct analysis on network performance, avoidance of MDT data affected by unwanted factors,  elimination of failure cases and their analysis, saved efforts, reliable coverage indication, appropriate  improvements of network performance, etc.) seems justified and reasonable. 
Proposal 2: RAN2 is asked to consider an enhancement to indicate the presence of IDC interference in the reported MDT results. This could apply to logged MDT or deferred MDT reporting.
Considering generally the large amount of MDT data, it would be beneficial to be able filter out undesired results. In particular, the amount of MDT logs matters, since reports associated with failure events contain “one sample” of the measurement results. Hence, by utilizing the UE awareness of the IDC interference while collecting the MDT results it would make sense to avoid logging of the affected metrics in order to reduce unnecessary overhead. Such filtering would enable easier and much more effective MDT data analysis.
Proposal 3: RAN2 further elaborates possibilities on how to remove redundant reporting brought by IDC interferences from Logged MDT results.
3	Conclusion
This contribution analyzed the Enhanced Coverage Optimization related objective established by the Study Item on Further Enhancements of Minimization of Drive Tests for E-UTRAN in the light of legacy aspects. Based on the analysis it seems justified to take the advantage of IDC capable UE for MDT purposes. Therefore the following is proposed:
Proposal 1: RAN2 considers the linkage to the IDC WI and the joint MDT/IDC results for the same use cases as defined in Release 10 MDT. As the joint functions can result in improved content of MDT reports and reduce amount of data would thereby already provide the desired outcome of the SI; enhancing coverage optimization.
Proposal 2: RAN2 is asked to consider an enhancement to indicate the presence of IDC interference in the reported MDT results. This could apply to logged MDT or deferred MDT reporting.
Proposal 3: RAN2 further elaborates possibilities on how to remove redundant reporting brought by IDC interferences from Logged MDT results.

References
[1] [bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK15][bookmark: OLE_LINK9]RP-150472, New Study Item Proposal: Further Enhancements of Minimization of Drive Tests for E-UTRAN; CMCC
[2] 3GPP TS 37.320, Radio measurement collection for Minimization of Drive Tests
[3] 3GPP TS 36.816, Study on signalling and procedure for interference avoidance for in-device coexistence


