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1 
Introduction 
In RAN#51, “Further Enhanced Non CA-based ICIC” was approved as a new WI [1]. The WID leaves open the possibility to focus on many HetNet scenarios and potential solutions. Scenarios for the study within this WI shall be fully addressed to ensure that efficient solutions are reached within the timescale of Release 11.
This contribution aims at considering possible further enhancement corresponding to Non CA-based HetNet ICIC and provides guidance for choosing appropriate scenarios.
2    Discussion on Scenarios
The determination of scenarios is a key step to ensure that an efficient solution can be achieved by the end of Rel-11. Many factors will be taken into account to determine the scenarios. We in this paper mainly discuss two scenarios.
2.1 The scenario of multiple pico eNBs interfering
With the increasing number of hotspots, more pico eNBs will be deployed in single macro cell to meet the increasing demand from the UEs. It is inevitable that some pico eNBs are placed close to each other. So there will be severe interference between these pico cells with densely deployed small cells, especially when different bias values are used by different picos.

If time domain eICIC solution is to be applied in the scenario in Fig. 1, two different ABS patterns for pico1 (pattern1) and pico2 (pattern2) should be provided by the macro cell. So the signalling designed for Rel-10 ICIC does not meet the requirements of this scenario, e.g. measurement configuration for neighbour cells. According to pattern2, a single RRM measurement set can be configured for all or indicated list of neighbour cells operating on the same carrier frequency. It means that this macro UE can’t measure pico1 and pico2 at the same time. 
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Fig.1 Simple illustration of macro+multiple picos scenario with densely deployed pico nodes.
Proposal 1: It is proposed to further discuss the measurement with densely deployed pico cells.
2.2 The scenario of multiple macro eNBs interfering a pico eNB
When a pico eNB interfered by multiple macro eNBs will get different ABS pattern info, the actual usable ABS can be different from what one macro eNB has sent to the pico eNB. Take the scenario indicated in Figure 1 as an example, if subframes1, 2 are ABS subframes in macro eNB 1, while subframes 2, 3 are ABS subframes in macro eNB 2, a common subset of ABS configuration, namely subframe 2, could be used by the pico. Herein, the subframes 1 and 3 can not be used as protected resource by the pico although they are allocated as ABS. When the ABSs in the common subset are not enough for the pico eNB, macro eNBs are required to re-allocate more ABSs, i.e. ABS pattern adjustment is needed. Since macro eNBs have not the information about the ABS patterns of each other, in most cases there is also not enough ABSs for the pico again. Hence it is the concern to avoid the difference between ABS patterns configured by different macro eNBs for a pico eNB. This problem has not been resolved within Rel-10, and related solutions should be studied in Release 11. 
Proposal 2: It is proposed to further discuss how to ensure the pico getting enough common subset from the multiple interfering macro eNBs in time.
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Fig.2 Simple illustration of multiple macro eNBs interfering scenario
3 Conclusion
Potential scenarios for non CA-based ICIC are addressed in this paper. The following are proposed:
Proposal 1: It is proposed to further discuss the measurement with densely deployed pico cells.
Proposal 2: It is proposed to further discuss how to ensure the pico getting enough common subset from the multiple interfering macro eNBs in time.
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