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1. Introduction
In study item it was agreed to handle enhanced coverage optimization with two options if eICIC was configured:

Option 1: eNB indicates to the TCE whether eICIC was configured.
Option 2: eNB would not report MDT measurements to the TCE.
In last RAN2#91bis meeting, no agreement was reached for enhanced coverage optimization with eICIC. In this contribution, we would like to further analyze benefits if to distinguish whether measurements are collected while eICIC was configured.
2. Discussion
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Figure 1 Pico with CRE

In figure 1, a pico cell is deployed within the coverage of a macro cell on the same carrier frequency. PUE is a UE which is connecting to the pico cell. In order to improve UL performance and balance load, the range of pico cell is extended from the green solid line to the black dotted line. And eICIC mechanism is applied to mitigate strong interference from macro cell when PUE is in the pico cell range extension (CRE) region. In order to get the accurate channel quality with eICIC, RRM measurements for the PUE are restricted to ABSs in which the macro cell cannot transmit any data or has to transmit its data with very low transmission power. Furthermore, CRS assistance information may also be provided to UEs to mitigate CRE interference on these ABSs while performing RRM measurements since R11. It means the RRM measurement results with eICIC mechanism are artificial. Especially for RSRQ, results may be better than that of legacy network. And for RSRP, the accuracy is improved under bad radio condition.
The following examples show the benefits if the eNB sends MDT measurements while eICIC is configured.
1) Handover/Coverage optimization use case
In R11, events reporting with location information were introduced as part of Immediate MDT. In [1], it was mentioned that introducing event A3/A5 as part of MDT measurements results can assist network optimization. For example, the network would be able to understand whether those handover are triggered as expected within the planned handover zone based on MDT results. Furthermore, the network gets information to optimize the handover parameters.
In general, event A3 is used for handover between intra-frequency macro cell and pico cell based on RSRP measurement. Compared to handover parameters for legacy UEs, a bias is used for event A3 parameters of pico cell which causes UEs to be offloaded to pico cells in the CRE boundary, Similar as legacy handover optimization, the network would also be able to understand whether handover or the CRE boundary is as planned or not if the eNB can collect MDT results with A3 event while eICIC is configured. For example, pico cell is planned to extend the cell range to the black dotted line as shown in figure 1. However, the network finds that the CRE boundary of pico cell is the red dotted line after collecting MDT results with A3 event while eICIC is configured. Then the network may decide to adjust the bias in A3 event or the power of pico cell with further analysis. Furthermore, the network also finds the exact physical condition of the CRE boundary with location information (e.g. whether there is a wall near the planned field) and understands the root cause of a failed range extension.
In addition, the network can also achieve the coverage map with periodical RRM measurement. If the eNB sends MDT measurements while eICIC is configured, the network can get the actual extended range of pico cell (e.g. the area with diagonal lines in figure 1) and optimize parameters to achieve the expected coverage.
2) QoS verification use case
The network collects scheduled IP throughput via MDT and optimizes if results are not as expected. If RSRP and RSRQ in the corresponding area are also bad, then it is reasonable to achieve low scheduled IP throughput. No further optimization is needed. However, if MDT measurements do not collected while eICIC is configured, the radio environment around CRE region for pico cell cannot be obtained. If a low scheduled IP throughput is detected, it is unkown whether it is related with the radio environment.
Therefore, collecting MDT measurements while eICIC is configured can assist network optimization..

Proposal 1: The MDT measurements which were performed while eICIC was configured needs to be collected.

Legacy UEs may also connect to the pico cell at the same time. If results do not be distinguished whether eICIC was configured, wrong understanding of network situation may happen. For example, the zone of legacy handover may be mistaken as planned handover zone with eICIC. Or optimistic RSRQ results with eICIC mechanism may be mistaken as results of legacy network. Therefore, for MDT RRM results, it is better to distinguish whether eICIC was configured while measurements were collected.
Besides the ABS measurement pattern, the network may configure the UE with CRS assistance information to mitigate CRE interference while performing RRM measurements since R11. With CRS assistance information, R11 eICIC UEs can perform RRM measurements with better accuracy. Figure 2 gives examples of MDT results collected from R10 PUEs and R11 PUEs with eICIC mechanism at the same place in different times. The results of R11 UEs are more accurate with more centralized distribution than that of R10 UEs. However, the mean value of RRM measurement results for R11 PUEs is similar with that of R10 PUEs even if CRS assistance information is provided. Therefore, it is not necessary to further distinguish the release of the UE or whether CRS assistance information is provided for MDT results.
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(a) Collected results for R10 UEs with elCIC
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Figure 2 Examples of Collected MDT Results
Proposal 2: For MDT RRM results, it is better to distinguish whether eICIC was configured while measurements were collected.

 There are two options to distinguish whether eICIC was configured while measurements were collected:
Alt1: eNB indicates to the TCE whether eICIC was configured while measurements were collected.
Alt2: eNB is configured whether to collect measurements when eICIC is configured.

For alt1, the TCE can get measurement results with eICIC mechanism based on the indicator. For alt2, the TCE can distinguish measurement results with eICIC mechanism based on trace id. Alt 1 impacts SA5. And alt2 impacts both SA5 and RAN3 as configuration information needs to be passed to eNB. Any alternative is feasible. 
Proposal 3: Add an indication in the MDT results from eNB to TCE to indicate whether measurements have been collected while eICIC was configured.
3. Conclusion
In section 2, benefits are further analyzed if the eNB indicates more information to the TCE. And it is proposed:
Proposal 1: The MDT measurements which were performed while eICIC was configured needs to be collected.
Proposal 2: For MDT RRM results, it is better to distinguish whether eICIC was configured while measurements were collected.
Proposal 3: Add an indication in the MDT results from eNB to TCE to indicate whether measurements have been collected while eICIC was configured.
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