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Discussion
1 Introduction 
It was noted in RAN3 #79 meeting that although the priority on scenarios investigated in RAN3 during the SI must consider RAN1/RAN4 scenarios before moving to WID phase; it does not prevent to study other scenarios. One of the agreements made in RAN1 regarding AAS is that the Macro-pico scenarios for HetNet where Azimuth-adaptable or (Azimuth+Elevation)-adaptable antennas would be considered for Macro/Pico is FFS [1].
The intention of this paper is to figure out whether something new has to be introduced for the SON in AAS-enabled HetNet especially for the purpose of increasing the system capacity as radio spectrum is scarce and expensive. With its argument, it then provides a text proposal to be included in the TR.   
2 Discussion
2.1 Consideration of HetNet:


[image: image3.bmp]
Future network deployment is going to be of HetNet type. HetNet is different from macro-only deployment in that it contains both small and macro cells predominantly operating on co-channel. From Fig. 1 it can be seen that coverage of macro and small cells remain relatively constant from the perspective of data and control channel perspectives if conventional passive antenna system is used both in macro and small cells. This means UE4 and UE2 that are sufficiently located far apart cannot be scheduled by a macro and a small cell respectively on the same sub-frame. However, this is not true if either macro or small cell or both employs active antennas as shown in Fig. 2. This is because the coverage of each cell at least from the perspectives of L1 data channel varies depending on the locations of active UEs. This means that UE4 and UE2 (and even UE3) that are located fairly close to each other can be scheduled by a macro and a small cell respectively on the same ABS sub-frame if AAS is employed by both provided it can be ensured that interference can be low.
Observation 1: it is possible to relax ABS way muting by the macro if active antenna systems are deployed in HetNet as a way to increase system throughput.
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As it can be seen on Fig. 2 if both a macro and a given small cell can figure out that UEs (e.g., UE4) currently being served by a macro are far from those UEs being located in Range Extended (RE) area(e.g., UE2), both macro and small cell can use the same ABS sub-frame. This means that a macro does not have to mute its transmission through ABS. However, if UE4 and UE2 are located too close that a macro cannot get away from muting – this means they cannot use the same sub-frame to schedule UEs that are located close to each other in RE. In other words, with extra information exchanged between a macro and a small cell in a timely manner, there is a possibility for each of them not to respect ABS pattern especially if it were configured in a semi-static manner. Greater capacity improvement is possible in both cell-specific beaming and UE-specific beaming situations. .

Proposal 1: Given that Network-wide System capacity Increase is possible in the case of AAS-based HetNet, RAN3 is required to explore the possibility of how it can be achieved by giving it a due consideration in the TR.

3 Conclusion and proposals
This short paper tried to explore from a high-level perspective whether any due consideration in terms of deployment and cell type is needed at this stage for the current SON SI and if so, what extra coordination that may be required if we are to improve system capacity. Based on the findings, it makes the following Observation, proposal and text proposal to be included in the TR.
Observation 1: it is possible to relax ABS way muting by the macro if active antenna systems are deployed in HetNet as a way to increase system throughput.
Observation 2: if cell-specific beams are assumed with a prior knowledge of neighbours fixed beam orientation, no new coordination is required to improve system capacity.

Proposal 1: Given that Network-wide System capacity Increase is possible in the case of AAS-based HetNet, RAN3 is required to explore the possibility of how it can be achieved by giving it a due consideration in the TR.
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Annex – Text proposal

<<< TP start  >>>
4.2.2
AAS in HetNetProblem description:

One of the tenets behind HetNet deployment is to employ co-channel as a way to conserve expensive and scarce radio spectrum. With the AAS-based HetNet, capacity improvement is possible with additional coordination among cells. With this extra information, chances for static and stringent way of respecting ABS pattern by both a macro and small cells can be minimised.. The intention is to explore the possibility of enhancing the capacity in AAS-based HetNet deployments.
Solutions:
Fig. 1: Constant cell coverage and conventional Strict ABS Blinding
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Fig. 2: Time Varying cell coverage and Non-Strict ABS Blinding
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