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Discussion
1 Introduction
In this document, three HetNet aspects are reviewed in terms of MDT performance.  
· eICIC impact to MDT performance
· CSG deployment impact to MDT performance
· ISM In-device impact to MDT performance
Note that this paper is focusing on identifying problems in above scenarios in order to seek for desirable enhancement direction for MDT logging and reporting along with [1]. 
2 Discussion
2.1 Impact of eICIC to MDT procedures
2.1.1
Impact of eICIC to radio measurements in RLF report
Upon experiencing radio link failure, UE sends RLF report including radio measurements of serving and neighbour cells after recovery. In case eICIC was configured to the UE, it may be ambiguous for network whether the UE applied restricted measurement or normal measurement for the RLF report. This ambiguity may cause some inaccuracy in coverage map plotting in a way that the restricted measurements, if applied, may result in rather optimistic measurement results.
Observation1: There could be an impact of eICIC to radio measurement accuracy of RLF report
2.1.2
Impact of eICIC to radio measurements in Logged MDT
If restricted measurement can be applied for idle mode measurements, the ambiguity of whether the restricted or normal measurements are applied can be an issue. However, it is RAN2 assumption that eICIC is applicable for connected mode only. Hence, it can be concluded that for now there is no impact issue of eICIC impact to Logged MDT. 

Observation2: No impact 
2.1.3
Impact of eICIC to radio measurements in Immediate MDT

Since the UE configuration is controlled by its serving cell, there is no ambiguity of whether it applied normal or restricted measurements for radio measurements included in measurement report for immediate MDT. 
Observation3: No impact

Based on conclusion1,2&3, we propose RAN2 to discuss the impact of eICIC to MDT performance:
Proposal 1 RAN2 investigate 1) the impact of eICIC operation to the accuracy of radio measurements included in the RLF report, and 2) the solution with smart logging or reporting, if unacceptable impact is foreseen
2.2 Logging in CSG deployment 
2.2.1
CSG cell logging by CSG non-capable UE 

The CSG cells are easy to install and hence could be widely deployed for coverage filler or throughput booster or for preferential service. One problem caused by widely deployed CSG cells is that radio profile over the area would be quite complicated with deployed CSG cells since those CSG cells themselves are playing a role as source of interference. If the CSG cell is not a member CSG cell for a UE, then the presence of the CSG cell is seen as virtually coverage hole for the UE.   
Logged MDT or the similar can be used to collect radio profiles for network coverage optimization in such mixed deployment. In essence the collection of radio profile in CSG deployment should include the radio measurements of CSG cells. However, this is not always guaranteed:
· If CSG-incapable UEs are involved for MDT, the UEs may skip measurements of CSG cells that is in the range of CSG PCI split info. In that case CSG cells cannot be included in the radio measurements in Logged MDT report by the UEs. 

· If CSG-capable UEs are involved in MDT, the CSG cells within the CSG PCI split may not be always ignored. Although there is some chance of measuring and logging the radio measurements on CSG cells, we cannot make sure that UE indeed performs measurements on neighbour CSG cells (that might be non-member or never visited cell). The reason is that since autonomous search function (ASF) used to trigger detection of its member CSG cell is mostly implementation specific and TS 36.133 only specifies the minimum requirements on delay for detection of ’previously visited’ member CSG cells, there is nothing really broken in the UE behavior even if it does not measure any neighbour CSG cells which is not ever visited by the UE
The lack of radio measurements on CSG cells would make it hard for network to draw complete coverage map under the presence of many CSG cells. To avoid this issue, network can take the workaround that only CSG capable UEs are selected for Logged MDT. However, such workaround will not only limit the availability of UEs for MDT involvement and also make the MDT UE selection unnecessarily complicated. 

Observation4: we may not ensure that network can easily collect radio measurements about CSG cells
2.2.2
Logging by UE camping on CSG cell 
Let us assume a UE whose CSG whitelist is not empty and that is configured with Logged MDT. The UE may reselect its member CSG cell of inter-frequency even when its serving cell shows very good radio condition because the UE gives prioritization to member CSG cell over macro cells if the CSG cell is a member cell and best ranked on the concerned frequency. 

Once UE has camped on member CSG cell, UE would stay on the CSG cell as long as the CSG cell is best ranked on its serving frequency. While UE is camping on member CSG that is best ranked on the frequency, the UE is allowed to skip inter-frequency measurements because no other conditions mandate the UE to do so. This implies that whenever UE camps on member CSG cell, the corresponding radio measurements that are included in Logged MDT report might be restricted only to intra-frequency measurements.   
Observation5: Logging while camping on CSG cell may produce only intra-frequency measurement logs
Based on the observation 4&5, we propose RAN2 discuss the impact of CSG cell deployment to MDT performance
Proposal 2 RAN2 investigates 1) the impact of CSG cell deployment to the MDT performance, e.g., the availability of radio measurements of CSG cells in MDT report, and 2) the solution with smart logging or reporting, if unacceptable impact is foreseen
2.3 Impact of In-device Transmission to MDT radio measurements

It is already a big market trend for mobile deice to have multiple RAT, e.g., LTE+Wi-Fi+Bluetooth for efficient communication. The big challenge of such multi-RAT device is in-device interference, i.e., one in-device RAT transmission can distort other in-device RAT reception. If we look at this in-device interference issue in terms of MDT radio measurements, we can easily conclude that for TDD UEs using band 40, radio measurements collected for MDT can be distorted by ISM radio Tx. Since the distortion is quite arbitrary due to arbitrary ISM radio TX, network cannot filter out the distorted radio measurements, and hence coverage map plotted for band 40 operation could not avoid high level of distortion. So we propose:
Proposal 3 RAN2 investigates 1) the impact of ISM in-device TX operation to MDT performance, and 2) the solution with smart logging or reporting, if unacceptable impact is foreseen
3 Conclusion and Proposal
Proposal 4 RAN2 investigate the impact of eICIC operation to the accuracy of radio measurements included in the RLF report
Proposal 5 RAN2 discuss the impact of CSG cell deployment to the MDT performance, e.g., the availability of radio measurements of CSG cells in MDT report. 

Proposal 6 RAN2 discuss the impact of ISM in-device TX operation to MDT performance 
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