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1 Introduction

In RAN3 #70bis meeting, there are some discussions on the case when multiple macros cause interference to a pico[1][2][3]. However, no agreement has been reached yet and more discussion is needed. Therefore, this contribution gives some further considerations on this issue.
2 Discussion
As indicated in Figure 1, when there are multiple interfering macro cells to one pico, as the associations between eNBs are statically configured via O&M, pico will receive multiple ABS patterns from these associated macro cells. It is also agreed that OAM will ensure that there is common ABS subset of all the interfering macros to a pico. And then, the pico could derive the usable ABS subframes and measurement subset based on implementation, and schedule those UEs that are under strong interference only in the usable ABS subframes while configure those same UEs to perform RLM/RRM measurement only in the measurement subset. However, one issue is whether a macro cell needs to be informed of the usable ABS subframes and measurement subset of the associated picos..In [2], it is also proposed that the usable ABS subframes of the pico should be sent to the macro in order for the proper configuration of the macro’s ABS pattern. In the following discussion, we point out that the macro should also be informed of the measurement subset of the pico.
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Figure 1. Description on the use case

2.1 Whether the measurement subset needs to be informed by the pico cell to the macro cell
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 2, 3 are ABS configuration in macro cell 1, while subframes 2, 3, 4 are ABS configuration in macro cell 2, a common subset of ABS configuration 2 and 3 could be found. Assume that the measurement subsets of macro cells 1 and 2 are the same with the ABS configuration.  Therefore, the pico will regard the subframes 2 and 3 as both the usable subframes and measurement subset, and schedule those UEs suffering from strong interference from both macro cells 1 and 2 only in these subframes 
When there is a macro UE served by macro cell 2 in close proximity of pico cell 1, it should measure pico cell 1 in the pico’s measurement subset 2 and 3 instead of the serving macro’s measurement subset (subframes 2, 3, 4). This is because the measurement results in subframe 4 may be pessimistic due to the interference from macro 1, which leads to inaccurate estimation of the signal strength and quality of pico cell 1. Therefore, the macro cell needs to be informed of the measurement subset of the pico cells within its coverage in order to configure its UEs to perform RRM measurement of the associated pico cells only in the pico’s measurement subset.
Proposal 1: The macro cell needs to be informed of the measurement subset of pico cells.
2.2 Whether the current specification is sufficient for informing the usable ABS subframes

During the offline discussion in last meeting, the utilization IE is regarded as possible solution for informing the usable ABS subframes towards the macro cells. The case is that if the OAM configures ABS sequence to each macro cells for ensuring the common subset, the utilization could be used for deducing the used ABS subframes. However, the OAM configuration is based on implementation, and different vendors may have different implementation for this issue, therefore, if OAM adopt other mechanism for ensuring the common subset of ABS, the mechanism based on utilization could not work. Furthermore, only the used ABS subframes could be deduced from the utilization, the measurement subsets could not be obtained by this mechanism. Therefore, the current specification is not sufficient for informing the measurement subset of pico cell.
Proposal 2: Specification modification is needed for supporting informing the measurement subset of pico cells.

2.3 Which X2AP procedure should be used 

As proposed in the previous meeting[2], we could use the resource status request/update procedure for informing the usable ABS subframes, and the same way could be used for informing the measurement subset. However, not all the picos under the coverage of the macro cell need to feedback the usable ABS subframes and measurement subset back to the macro. For example, the pico cell 2 in Figure 1 doesn’t need to send this information back to the macro, since its usable ABS and measurement subset are the same with those of the macro. Because only the pico has the knowledge for the decision of whether the feedback is necessary, it is better for the pico to initiate this procedure instead of the macro.
Furthermore, when there are multiple interfering macros to a pico, the pico may need to inform its usable ABS subframes and measurement subset to the macros no matter there are requests from the macros or not. Therefore, class 2 procedure is much more appropriate for supporting this function.
Since the ABS information IE has already been defined in the load information procedure, it seems quite simple to reuse this IE when a pico needs to inform a macro of its usable ABS pattern and measurement subset. Since some IEs in the ABS information is not necessary for the pico to macro case, such as Number of Cell-specific Antenna Ports, it is better to set these IEs as optional.
Proposal 3: Reuse the ABS information IE in load information for informing the usable ABS subframes and measurement subset of the pico to the macro.
3 Conclusions
This contribution gives some considerations on interference from multiple macros to pico with the following proposal.
Proposal 1: The macro cell needs to be informed of the measurement subset of pico cells.
Proposal 2: Specification modification is needed for supporting informing the measurement subset of pico cells.

Proposal 3: Reuse the ABS information IE in load information for informing the usable ABS subframes and measurement subset of the pico to the macro.
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