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1 Introduction
The issue of RLM/RRM measurement restriction was first discussed in RAN2 #71bis meeting and some further clarification on different scenarios is considered to be needed. Although email discussion [1] after the meeting has made some analysis, we still think that the whole picture is not well drawn. In this contribution, we try to provide more detailed analysis on measurement restriction requirement of eICIC, especially for the case of “macro + pico” coexistence. 
2 Discussion
2.1 Measurement restriction for PUE
In the case of macro+pico coexistence, macro is the aggressor and pico is the victim. For PUE (like PUE1 shown in figure 1)dwelling in pico’s cell edge and especially pico’s extended cell edge through CRE, it will receive severe interference from the macro cell, and it is reasonable to apply the macro’s ABS pattern when measuring its serving pico cell, which has been observed in [1].
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Figure 1

However, for PUEs (like PUE2 in figure 1) sitting near the center of pico which is located far from macro’s center, the situation might be different. Due to the well received signal strength from pico cell, these UEs could even receive the scheduling on all subframes, with no limitation only in macro’s Almost Blank Subframes. Similarly as scheduling, PUE’s measurement on serving cell seems to have no restrictions and can be performed on any subframes.
Observation 1: for central PUEs, measurement on serving cell should not always have restriction requirement.

One concern regarding this observation might come from what is the meaning of “central” PUE and whether we really want to differentiate central PUEs and edge PUEs. Considering that pico cell will not have a comparable coverage as macro cell, we think it is preferable to have a unified measurement behaviour for PUEs, i.e., PUE will always use macro’s ABS for serving cell measurement. Another reason is that, when pico is located near macro’s center, the whole pico will be severely interfered by macro. Note that, this also simplifies pico’s implementation, since no frequent triggering and reconfiguration are involved.
Proposal 1: PUE always uses macro’s ABS for serving cell measurement.

2.2 Measurement restriction for MUE out of Pico’s coverage
For the scenario of MUE out of pico’s coverage, we will further divide it into two cases:
Case 1: MUE is near the (extended) cell edge of pico;
Case 2: MUE is far from the cell edge of pico;
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Figure 2

For case 1, when MUE (e.g. MUE1 in figure 2) is near pico’s cell edge, if this pico is intended to offload the macro cell, then certain measurement restriction should be performed for possible in-bound handover to the pico with CRE. That is, pico edge MUEs should use macro’s ABS to measure neighbor pico cells while avoiding macro’s strong interference. However, for normal neighbor picos with no CRE, there seems no motivation to introduce such measurement restriction, and they are just treated like normal macro cells. Currently, there is no clear definition on these two kinds of picos, and introducing an explicit bias threshold might be an option.
Observation 2: MUE near pico’s cell edge should use macro’s ABS to measure neighbor pico cells with CRE to enable possible in-bound handover.
For case 2 where MUE (e.g. MUE2 in figure 2) is far away from pico’s cell edge and can even not receive pico’s signal, introducing macro’s ABS restriction to neighbor cell measurement seems not beneficial because no in-bound handover to pico is anticipated. Moreover, introducing restriction could just lower the measurement accuracy and affect the RRM performance. In our understanding, these MUEs are just like the Rel-8/9 UEs and the eICIC effect should be invisible to them.
Observation 3: MUEs far from pico’s cell edge should have no measurement restriction on neighbor cell measurement. 
Although from the perspective of measurement restriction requirement, MUE’s behavior in the above two cases should be different as analyzed, the question is whether we want to introduce such differentiation regarding implementation. Basically, two approaches are on the table.
Approach 1: MUEs always use macro’s ABS for neighbor cell measurement;
Approach 2: only MUEs near pico use macro’s ABS for neighbor cell measurement;
Comparing these two approaches, approach 1 is simple for implementation and has been proposed in [1], but it sometimes may cause less accurate measurement results which RAN4 may be more concerned about. For example, when a pico is deployed in a supermarket within a large macro cell, if someone never goes to the market, then it is definitely not favorable for him to always adopt the macro’s ABS for neighbor cell measurement. 
Different from approach 1, approach 2 allows for different measurement restrictions and ensures the measurement accuracy to the most extent. It certainly also needs further standard work regarding the trigger and reconfiguration. For example, a possible solution can be based on the measured pico cell’s signal strength. Given the analysis above, we propose RAN2 to adopt approach 2 and consider further work.
Proposal 2: RAN2 is proposed to adopt approach 2 and consider further work. 
3 Conclusions
In this contribution, we give a more detailed analysis on the measurement restriction requirement of eICIC, and come up with following observations and proposals.

Observation 1: for central PUEs, measurement on serving cell should not always have restriction requirement.

Proposal 1: PUE always uses macro’s ABS for serving cell measurement.

Observation 2: MUE near pico’s cell edge should use macro’s ABS to measure neighbor pico cells with CRE to enable possible in-bound handover.

Observation 3: MUEs far from pico’s cell edge should have no measurement restriction on neighbor cell measurement. 
Proposal 2: RAN2 is proposed to adopt approach 2 and consider further work. 
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