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1. Introduction

According to current RAN3 agreement, the resource status mechanism with DL ABS status and usable ABS information aids the eNB to evaluate the need for modification of the ABS pattern [1][2][3]. However, it is not adequate to depend only on this information, especially in the cases that macro eNB is under the heavy load as well as multiple macro eNBs are interfering a pico eNB. This contribution will give some further considerations on the resource status information for these scenarios. 
2. Discussion
2.1 The scenario of macro eNB under the heavy load
It was agreed that the pico cell will report DL ABS Status to the macro cell, so that the macro can determine whether the pico needs to change the ABS pattern. In fact, there are the following cases on the ABS pattern adjustment.
a) If the protected resources at the pico side are of the light load, macro may decrease the number of available ABSs to pico according to its own load status; 
b) If the protected resources at the pico side are of the heavy load, macro may increase the number of available ABSs to achieve the traffic load balance when it is not of heavy load;
c) If the protected resources at both sides are of the heavy load, it’s difficult for the macro to determine how to proceed with the current number of ABSs.

The problem in case c is worth to be considered. In detail, when the present allocated ABSs are fully utilized at the pico side, incremental protected resource is in request. If the normal subframes at the macro side are also fully utilized, although the macro is informed to add the additional protected resource, it is quite tough for macro to determine whether to increase the ABS or keep the normal subframe. Aware of this problem, the proposal [4] suggests to add message feedback on the number of active UE to ensure some inter-node fairness between a macro and the picos when doing ABS pattern adjustment. In fact, the system will benefit more if the picos include some additional feedback information in the resource status update message. Hence, we would like to suggest the enhancement of the resource status information in Release 11.
Proposal 1:  It is proposed to discuss about the enhancement of the resource status information in case c.
2.2 The scenario of multiple macro eNBs interfering a pico eNB
When a pico eNB communicates with multiple strong interfering macro eNBs for eICIC and gets 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 configuration in macro eNB 1, while subframes 2, 3 are ABS configuration in macro eNB 2, a common subset of ABS configuration, namely only 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. In this case, macro eNBs are required to re-allocate more ABSs, i.e., adjust ABS pattern. As MeNBs have not the information on the ABS patterns of each other, it is mostly possible that pico get different ABSs again, which consequently can not be used.. Hence it is the concern to avoid the difference between ABS patterns configured by the multiple 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 discuss how to avoid the different ABS patterns from the multiple interfering macro eNBs.
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Figure 1. Multiple macro eNBs interfering scenario
3. Conclusions

This paper includes the following proposals that the RAN3 is requested to conclude:
Proposal 1: It is proposed to discuss about the enhancement of the resource status information in case c.

Proposal 2: It is proposed to discuss how to avoid the different ABS patterns from the multiple interfering macro eNBs.
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