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1.  Introduction
At the last RAN4 meeting in Barcelona, the CRs for Rel. 10 eICIC RRM core requirements for RLM, RSRP/ RSRQ measurements and cell identification were agreed in [1-4]. The remaining issues for Rel.10 eICIC are designing test cases to verify if UEs supporting the Rel. 10 eICIC functionality would meet the defined core requirements. One of the key points at defining test cases is the side condition where how much desired signal level, interference level, and their ratio are considered in test environments. This is quite important since UE implementation would usually be verified for the test conditions, and networks should be operated to satisfy such conditions to ensure appropriate UE behaviours in the network. Even though the side conditions specified in core requirements may be tighter than those in the test cases, UE performance out of the test conditions will never be tested and can not be guaranteed. Especially, in case of RLM, the side conditions such as SNR values for the requirements are not included in the core requirements but implicitly specified in the test cases.  Thus, the test cases should be carefully defined to take into account expected network operations. Although the side conditions for Rel. 10 eICIC have been extensively discussed in RAN4, no agreement has been achieved yet. In this contribution, the co-sourcing companies express that further consideration on this topic is quite important and propose a way forward on the testing points for Rel.10 eICIC.
2. Discussion
Side conditions have been a main argument in the discussions for Rel.10 eICIC since the first phase of the work, and a typical condition for eICIC have been tentatively approved that measured cell CRS Es/ Iot = -4 dB in restricted subframes with aggressor cell CRS Es/ Noc (SNR) = 5 dB at the RAN4 #58 ad hoc meeting [5]. At the following RAN4 #58AH meeting, it was agreed that they should be captured in the test cases for RLM and RSRP/ RSRQ measurements other than the core requirements [6]. In addition, link level simulations have been performed by several companies in parallel and the results revealed that it would be practical for Rel.10 eICIC UE to meet the same requirements as those for Rel.8/ 9 non eICIC with the same evaluation/ measurement period for RLM and RSRP/ RSRQ measurements in such dominant interference conditions given that there are at least one subframe per radio frame for the time domain resource restriction pattern configured for the measured cell [7]. Corresponding CRs can be found in [1-3]. However, the final values of side conditions have not been agreed yet and at the recent RAN4 meetings, there has been quite a debate on ways to derive the typical side conditions for eICIC requirements in Rel.10. In order to derive the testing point for the minimum requirements in terms of typical conditions for eICIC in Rel.10, it was proposed that system simulations should be done, and then several evaluation results have been provided for the time being and summarized for instance in [8]. However, there were some arguments on how to derive the side conditions for the requirements by using the outcomes of the simulation campaign and any agreement has not been reached yet. Mainly, it has been discussed how much interference levels such as neighbour cell levels should be assumed at UE which utilizes Rel.10 eICIC in practical network and how to reflect them into the side conditions for the requirements. Currently there are two options below, which were derived from the system simulations, and it has not yet been decided which option to take:

· Option 1: Target cell CRS Es/ Iot = -4 dB, Interfering cell CRS Es/ Noc = 5 dB
· Note: This is considered as a typical side condition in case that the Iot for the protected sub-frames of the target cell does not include any interference from the macro cells in the system simulations.

· Option 2: Target cell CRS Es/ Iot = -4 dB, Interfering cell CRS Es/ Noc = 1 dB
· Note: This is considered as a typical side condition in case that the Iot for the protected sub-frames of the target cell also includes interference from the macro cells in the system simulations.
Therefore, the exact operation point for eICIC in Rel.10 network seems to be yet unstable. This will make it impossible to apply the new performance requirements with Rel.10 eICIC functionality compared to what we have today for non eICIC, i.e. Rel.8/ 9 UEs. In Rel.10 eICIC, it was already agreed that a baseline receiver for the UE is assumed to be same as Rel.8/ 9 (i.e., no CRS cancellation by the UE). Meanwhile, if higher-layer signalling indicates certain subframes for restricted radio link monitoring or measurements, the radio link quality or measurements shall not be monitored in any subframe other than those indicated by higher-layer signalling in Rel.10 eICIC. Based on those assumptions, if the restricted subframes of the measured cell are protected utilizing neighbour cells whose subframes have only CRS, called ABS (Almost Blank Subframe) and appropriate cell planning, i.e. avoiding CRS collisions, the UE could continue to connect to the serving cell with sufficient quality of communications with Option 1 condition. However, in practice, it would be true that such ideal cell planning in order to avoid CRS collisions is not easily achieved and the UE might suffer some interference on its serving cell CRS even within the indicated subframes from neighbour macro and pico/ femto cells due to CRS collisions. On the other hand, if the requirements for the restricted subframes in which neighbour cell signal levels are assumed to be similar as Rel.8/ 9 requirements as in Option 2 condition, it would be almost no new requirements for Rel.10 eICIC and useless from network operation point of view. In the end, this will lead to the following problems in real networks:
· It can not be guaranteed that the UE appropriately behaves in such high interference regions in which eICIC defined in Rel.10 will be utilized.

· Even if operators or networks vendors spend significant efforts to do cell planning to avoid CSR collisions, UEs would move out of the cell range which is assumed to be expanded with the new feature eICIC in Rel.10.
· Thus, any offset can not be applicable even for Rel.10 UEs which support eICIC functionality and it will result in no benefits. 
Therefore, it is highly requested that RAN4 define new requirements for Rel.10 eICIC in higher interference conditions rather than similar requirements for Rel.8/ 9, i.e. the side conditions should be Options 1 above. 

In the current operating networks, it is highly desirable that the traffic is offloaded to small cells such as pico/ femto cells in response to an increase of data traffic. For this aim, it is expected that the new feature Rel.10 eICIC can be utilized as one of the solutions for the increase of data traffic in the near future. Therefore, it is undesirable if this new feature provides the performance in the same conditions as what is provided today in Rel.8/ 9. As such, it is desirable that the Rel.10 eICIC requirements are defined in the side conditions where interference from neighbour cells in any other subframes than those indicated is higher than those defined for Rel.8/ 9 non eICIC requirements.
Therefore, we request the group to seriously consider the performance achievable for Rel. 10 eICIC with higher interference conditions than those for Rel.8/ 9 non eICIC to utilize the functionality to offload traffic to pico/ femto cells.
3. Conclusions
We request the group to define the Rel.10 eICIC performance requirements for higher inteference conditions than those for Rel.8/ 9 non eICIC so that Rel.10 eICIC funconality would be beneficial in practical networks.
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