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1 Introduction

In the last RAN3 meeting, the basic procedure of eICIC has been discussed, and stage-2/3 CR has been approved [1-3]. However, the case which leads to interference from multiple macros to pico has not been considered yet. In our understanding, there is a big chance that the pico is on the edge of several macros, therefore, we discuss this issue in this contribution and some corresponding proposals have been provided. 
2 Discussion
2.1 Description on the specific use case
In the agreed stage-2/3 specification in last meeting, the pico cell could send an invoke indication towards the macro to ask for the ABS pattern. Furthermore, the macro could send the corresponding ABS pattern to the pico, so that the pico can utilize the ABS of the macro with less interference. However, current specification has not considered the use case that there are multiple interfering macro cells for one pico. In this case, pico will receive multiple ABS patterns from several macro cells. In this case, how can the pico determines which ABS pattern is more appropriate for itself? Is there any other required information exchanging for accurate measurement?
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Figure 1. Description on the use case

2.2 Discussion on the measurement requirements in the above use case
In the above use case, the pico which is close to several macros may receive multiple ABS patterns. However, it is possible that there is no common subset among those ABS patterns transmitted from neighbouring macros to the pico based on current specification; therefore, there is no appropriate ABS subframe for those UEs in the specific pico cell to perform the measurement. 
Take the scenario indicated in Figure 1 as an example, assuming that the pico cell 1 locates between macro cell 1 and 2. If subframes 1, 2, 3 are ABS configuration in macro cell 1, while subframes 2, 3, 4 are ABS configuration in macro cell 2, a common set of ABS configuration 2 and 3 could be found. However if only subframes 1 and 2 are ABS pattern in macro cell 1, while only subframes 3 and  4 are ABS in macro cell 2, no subframe is suitable for the measurement of pico cell 1. In this case, there will be interference from one macro cell for the corresponding ABS pattern of the other one, and the measurement will be greatly impacted. Especially when we consider that the pico is the small cell, the interference will be more serious.

Based on the above issue description, two solutions can be envisioned for this problem.

Solution 1-1: OAM configuration forces the ABS patterns of neighbouring macros to be the same if there is a pico located between them. In this case, OAM may provide the exact ABS pattern or a common ABS sequence for macro eNBs, and the macro eNBs could determine the ABS pattern for pico based on the guidance from macro.
Solution 1-2: Neighbouring macros have to negotiate so that they will have common ABS. 

· Alt 1: Neighbouring macros negotiate with each other directly, which may need OAM to inform them of the existence of a common pico cell.

· Alt 2: Neighbouring macros negotiate via the the specific pico cell. For example, the macros send a set of candidate ABS patterns to the specific pico. And pico could propose an acceptable common set for all neighbouring macros; in this case, a common set of ABS could be obtained by this pico definitely.
Proposal 1: We propose RAN3 to discuss the above solutions and determine the appropriate one.
After the common set is obtained, macro cells will inform the pico with its ABS configuration with two patterns, and pico will down select the second bitmap of the subset pattern to provide a more accurate measurement. In this case, this result should be fed back to the neighbour macros for the measurements of macro UEs. Assuming that pico cell 2 is also within the coverage of macro cell 2, which can use ABS subframes 2, 3, 4 for its measurement, while the pico cell 1 use ABS subframes 2 and 3. A macro UE in macro cell 2 should measure pico cell 1 and pico cell 2 in their respective down selected ABS set. If the macro UE measures both pico cells in macro’s proposed ABS set, the estimation of pico cell 1 will not be accurate, since the energy in data portion of subframe 4 is empty. Therefore, the macro cell needs to be informed with the down selected ABS patterns from the pico cells within its coverage.
Proposal 2: The macro cell may need to be informed with the down selected ABS patterns from the pico cells within its coverage.
For those pico UEs who should measure its neighbour pico cells, the ABS pattern adopted by its neighbour pico should be informed. In Figure 1, take the pico UE camped in pico cell 2 as an example, , if it measures pico cell 1 in subframes 2, 3, 4 instead of the down selected ABS 2 and 3, the estimation of pico cell 1 will not be accurate, since the energy in data portion of subframe 4 is empty. 
Proposal 3: The pico UE could be informed about its neighbour pico cells’ ABS pattern so that it can perform the measurement to its neighbour pico cells.

3 Conclusions
This contribution gives some considerations on interference from multiple macros to pico with the following proposal.
Proposal 1: We propose RAN3 to discuss the above solutions and determine the most appropriate one.
Proposal 2: The macro cell needs to be informed with the down selected ABS patterns from the pico cells within its coverage.

Proposal 3: The pico UE should be informed about its neighbour pico cells’ ABS pattern so that it can perform the measurement to its neighbour pico cells.
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