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Discussion
1 Introduction
The eICIC feature, when introduced, was based on a few assumptions. One of those was that the pico is located under a big “umbrella” of a macro cell. Moreover, concentrations of picos were assumed to be rather rare, as compared to the whole network deployment. Therefore, it was assumed that each macro would be configured with picos it has within the coverage of its cells. This assumption can be considered a solution, but a solution that over time, when usage of small cells increased, proved very burdensome for operators.
In this paper we propose an enhancement to the existing signalling that will enable informing the macro which of its cells is requested for eICIC support.
2 Discussion

2.1 The problem and existing solutions

The pico, when sending eICIC invoke, provides its source cell ID. It does not provide the cell that needs to provide the ABS. Obviously there are two way to deal with it: to provide ABS from all macro cells of the invoked eNB, or to configure the macro with the information on the pico-macro relations. The first approach is a significan waste of resources at macro side. The OAM configuration might have been fine as long as the population of small cells was small and concentrated in few locations. This is not valid any longer and operators must spent more and more effort to prepare the configuration and validate it. Therefore automation may be needed. 
One approach is to enable a macro to detect the pico itself, based on incoming HOs: if there are any incoming HOs recorded at a given macro cell from a given neighbour and later that neighbour asks for eICIC support, it may be assumed the neighbour is a pico (or small cell) and the macro cell should included in the set configured with ABS. However, such statistics are rather unsure, especially at the target side (as it would be in case of macro). In particular, some HOs may not prove direct relation, for example such that are due to load balancing, dynamic deployment (e.g. avoiding a HO to a target that is about to be reconfigured) or simply fluctuations of radio conditions (e.g. coverage overshooting).
Otherwise, there is no method that would not involve OAM: if the macro would be to detect picos based on their location, those locations would need to be configured in the macro first.

There is an additional argument related to the configuration: there is no appropriate Itf-N signalling available now: the “isESCoveredBy” can not be used at macro side, because pico will never provide full overlap with a macro cell, which “partial” is not allowed for overlaid scenarios. So, even if OAM configuration is still preferred, it is not an inter-vendor solution.
2.2 The proposed approach

From the pico perspective, the target macro cell is obvious: it is the cell (or cells in case the pico is between macro cells) that its UEs report as the strongest neighbour. Therefore, the pico knows very well which cells should be those that must be involved in the ABS configuration, if it is provided. It would be very useful therefore to enable the pico to provide this information to the macro. Then, the macro would know (a) for which of its cell to provide the ABS information exactly, and (b) that these are the cells that need to be configured with ABS if the request is to be taken into account.
Technically, the solution can be very simple: the LOAD INFORMATION may be enhanced with a new IE, a list of target cells. The macro would know these are the cells that need to be configured with ABS, if the request is to be taken into account.

3 Summary
In this paper, we’ve recalled discussion on eICIC and the pico-macro association. We’ve shown that the original assumptions that the relation can be configured is too troublesome now, when HetNet deployments became much more popular. We’ve also shown that there is hardly any alternative to direct signalling of the target cell. Hence, we propose to adopt the correction presented in [1] and [2].
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