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1. Introduction
RAN3 #75 and #75bis meetings achieved a description [1] of DL interference mitigation techniques for carrier-based HetNet and initiated their comparison [2]. This contribution provides some analysis aiming to fuel the comparison and concludes on our preferred mitigation technique.
2. Discussion
2.1. Initial considerations

The different mitigation techniques described in [1] have been categorised into reactive approaches, where the aggressed base station reacts to high interference level and asks the aggressor an action limiting the interference level, and proactive approaches where base stations – typically macro base stations – have some resources protected for their neighbours – typical pico base stations, the mitigation mechanism including a way to make the neighbours aware of them.
A dual way to describe the different proposed techniques could be to split them between pico-cell centric approaches, where the macro base station has to change its behaviour to mitigate interference level at pico base stations, and macro-cell centric approaches, where the pico base station adapts to what has been decided by the macro base station.
In a typical HetNet, the macro cells locations and characteristics are carefully planned so as to fulfil coverage requirements, although pico-cells are deployed to enhance network capacity. Indeed, a macro-cell centric approach seems a more careful choice as it lets the macro-cell master of its transmission parameters while authorising interference mitigation actions.
Interference mitigations techniques family referenced as solution 1 [1] falls more in pico-cell centric approach, even if component 1-A is rather a proactive technique. Techniques families referenced as solutions 2 and 3 [1] fit better in macro-cell centric category. 

Indeed, solutions 2 or 3 have the advantage compared to solution 1 in the foreseen HetNet scenarii deployments.
Solution 2 is O&M based, and consequently a rather static technique. This lack of dynamic make it hardly adapted to rapidly changing load conditions and network topology evolutions which are typical in HetNet. Moreover, the configuration burden increases with the node number.
Indeed, solution family 3 have the advantage of dynamic.

2.2. Inside solution family 3
Interference mitigation on data
Interference mitigation on data in solution family 3 is based on RNTP reports provided by en eNB – typically a macro base station - upon request initiated by a neighbour – typically a pico base station in the scenario of interest. It includes 4 options (A-1 to A-4).

Legacy RNTP mechanism has been designed with a uniform deployment in mind, i.e. considering base stations transmitting with similar powers. This assumption is no more verified in a HetNet deployment, where DL interference issue comes precisely to the different and various transmit powers between a macro cell and overlapped pico cells. Indeed, it is necessary to enhance the legacy RNTP report procedure [3]
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[4] so that a pico eNB is able to request a report with a transmit power threshold adapted to is actual interference situation. Thus, option A-1 (use legacy RNTP procedure) provides limited enhancements only.
Option A-3 is based on the possibility for a base station to send to an aggressor a recommended transmit power and/or an expected transmit power reduction. This option seems not to fit in the macro-centric category, and for the reasons explained in previous paragraph, we would not recommend it.
Indeed, we would rank options A-2 and A-4 of solution family 3 as best candidates.

These two techniques are typically proactive. However, they can also have reactive properties: A macro eNB could interpret an RNTP request with a low threshold as an indication of a neighbouring pico cell suffering from high interference, and, possibly, could initiate actions as scheduling some terminals to other carriers.
Interference mitigation on control signalling
Options B-1 to B-3 of family solution 3 target interference mitigations on PDCCH. The necessity to have protected PDCCH component carriers is real in a HetNet, however, an alternative to dedicated mechanism would be to link transmit powers of PDCCH to transmit powers of data. Indeed, use cases where having a specific DL control channel mitigation mechanism would bring benefits is not clear. Moreover, such a dedicated mechanism would be effective in case of synchronised deployment only. In other deployments, linking control and data transmit powers will be the only option.
Thus, we would not put a high priority on techniques dedicated to interference mitigation on control signalling.
3. Conclusion 
Solution family 3, based on exchange of information about the configuration of protected resources are our preferred approach to tackle DL interference issue for carrier-based HetNet.
Options A-2 or A4, based on RNTP reports enhanced by allowing the requester to change the threshold reports seem to be well adapted. Basically being proactive techniques, they could induce in addition some reactive behaviour if necessary.

Protecting DL control channels by linking transmit powers on control and data channels seem to be sufficient. 
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