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1 
Introduction 
At RAN Plenary meeting 51, a new Rel-11 Work Item led by RAN3 was agreed with focus on carrier based HetNet ICIC [1]. RAN3 will select some scenarios for the study within this WID and possibly start on evaluation phase in the RAN3 #73 meeting.
This contribution aims at considering possible scenarios corresponding to carrier based HetNet ICIC and provides guidance for choosing appropriate scenarios.
2    Discussion on Scenarios
The selection of the reference scenarios is the first step to ensure that an efficient solution can be obtained by the end of Rel-11. Many factors will be taken into account to choose the scenarios. Several scenarios are discussed below.
2.1    Macro+Pico scenario

Macro+Multiple Pico scenario
With the increasing number of the hotspots, more pico eNBs will be deployed in one macro cell to meet the UEs’ need. It is inevitable for some picos to be placed very nearly. So there is the severe interference between these pico cells in the macro+multiple pico scenario with densely deployed small cells (see illustration in Fig. 1), especially for the different bias used by the picos.
If time domain solutin (i.e ABS) has been used to this scenario, several different ABS patterns for the picos (i.e. pico1 and pico2) will be provided from one macro cell. It will strongly affect the service ability of this macro cell, since the remains of the subframe used by the macro cell will be less. Fortunately, carrier based ICIC is an effective solution to coordinate the interference in this scenario. There is a preeminent difference of signalling design between this scenario and other simple scenarios. So it is necessary to discuss this scenario.
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Fig.1 Simple illustration of macro+multiple picos scenario with densely deployed pico nodes.
Proposal 1: It is necessary to discuss the macro+multiple pico scenario, since there is a preeminent difference of signalling design compare to other scenarios.
Multiple Macro+ Pico scenario

The pico will often be placed at the edge of the macro eNB for improving the performance of the edge-cell UE. So this pico will be interfered strongly by the multiple macro eNBs (see illustration in Fig. 2). It is important for this scenario to ensure that there is common carrier with zero or reduced power provided by all the interfering macros to a pico. So this scenario need to be considered.
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Fig.2 Simple illustration of multiple macro+pico scenario. 
Proposal 2: It is necessary to discuss the macro+ pico scenario with multiple macro interfering, since the pico will often be placed at the edge of the macro eNB.
2.2 Macro+HeNB scenario

It has been found that an overall system performance will be improved by resource partitioning between macro and HeNBs, especially for the case with CSG HeNBs. In the Rel-10 eICIC, OAM configures a CSG HeNB not to use a time domain resource set (i.e. ABS), so that a non-member UE in close proximity of the CSG HeNB can be still served by another cell. This Rel-10 solution of the ABS is a static process with low utilization, so dynamic distributed solutions are required to get the optimal frequency reuse configuration. If carrier based ICIC is useful also for the macro+CSG HeNB scenario, the dynamic solution of carrier selection can be obtained with the help of UE measurement.
Observation 1: If carrier based ICIC is useful also for the macro+CSG HeNB scenario, dynamic distributed solution can be obtained.
3 Conclusion
A high level analysis of the scenarios that could be potentially treated by the carrier based HetNet ICIC, has been performed in this paper. Several opinions have been outlined below, providing guidance to select the essential reference scenarios for Rel-11 HetNet ICIC.
Proposal 1: It is necessary to discuss the macro+multiple pico scenario, since there is a preeminent difference of signalling design compare to other scenarios.
Proposal 2: It is necessary to discuss the macro+ pico scenario with multiple macro interfering, since the pico will often be placed at the edge of the macro eNB.
Observation 1: If carrier based ICIC is useful also for the macro+CSG HeNB scenario, dynamic distributed solution can be obtained.
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