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1
Introduction

During RAN3#79, discussions on SON for AAS focussed on scenarios to be considered and solutions to be treated.
The following was captured in the meeting minutes regarding scenarios:

“AAS: 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.”

With regard to possible solutions, the discussions during the meeting questioned the definition of cell merging and splitting. Also, it was questioned whether any particular methods for AAS operations shall be considered.

In this contribution a discussion concerning reference scenarios is carried out and considerations relative to solutions to consider are presented.
2
Considerations on SON for AAS scenarios
During discussions on the “Study on 3D-channel model for Elevation Beamforming and FD-MIMO” work in RAN1 the following agreements were captured in the meeting minutes of RAN1#72: 
Agreement: 

· Urban Micro cell with high (outdoor/indoor) UE density

· Base station is below surrounding buildings

· Multi-floor UE dropping in buildings modelled

· Urban Macro cell with high (outdoor/indoor) UE density

· Base station is above surrounding buildings

· Consider two options for indoor UE: single-floor indoor UE and multi-floor indoor UE modelling
· Models taking multi-floor indoor UE into account should be developed
· Second priority

· Indoor hotspot with high UE density

· Focus on single-floor scenario.

· Rural scenario

· Outdoor/Indoor user dropping: 

· x% outdoor UEs on a fixed height on the ground plane

· y% indoor UEs on different floors

· x+y = 100.

· Outdoor user dropping:

· Users are dropped on a fixed height on the ground plane.

· FFS Users are dropped on a fixed height on a hilly terrain.

· Indoor user dropping:

· 3D Locations of UEs are related to building locations and heights. 

· Details of building dropping modeling for UE dropping

· Details such as floor height, building location/height distribution needed

· Macro-pico scenarios for Hetnet FFS

· Azimuth-adaptable or (Azimuth+Elevation)-adaptable antennas for Macro/Pico.

· Pico: outdoor only or indoor/outdoor mix

The above speaks in favour of prioritisation of dense urban scenarios for modelling of beamforming and AAS operations. The reasons for such prioritisation are that AAS adjustments are most beneficial in situations of scarce resources such as in scenarios where high UE density is sustained. Indeed, per UE tailored data channel transmissions aimed at increasing signal strength can be beneficial for UEs in challenging geometries and in loaded cells.

Scenarios where resource availability is not a limiting factor may be of interest, but should not be considered as the most important scenarios to be tackled with AAS. 

Proposal 1: It is proposed that RAN3 takes into account the agreements already made in RAN1 for the “3D-channel model for Elevation Beamforming and FD-MIMO” SI and that dense urban scenarios are considered as high priority
3
Considerations on SON for AAS solutions

Dynamic AAS adjustments, aimed at addressing medium to short time scale coverage and capacity issues, are likely to be applied on an intra cell basis. Indeed, the work carried out in RAN1on “3D-channel model for Elevation Beamforming and FD-MIMO”, where dynamic solutions addressing fast changing load demand are addressed, focuses on dynamic solutions based on intra cell beamforming. 
The reason for the above is that by keeping the cell configuration intact (i.e. avoiding changes to CGI, PCI, etc.) it is easier to apply fast and dynamic adjustments following traffic changes without impacting other parts of the system and without triggering time consuming reconfigurations. 

On the contrary, a dynamic and fast change of cell configuration, e.g. as a consequence of cell splitting, is an adjustment that could rather follow decision for coverage optimisation in the medium to long run. 
A decision on cell splitting would most likely be the consequence of collecting statistics that reveal, e.g. a consistent shortage of capacity or a coverage issue. 
Further, it is questionable whether, once the cell splitting adjustment is applied, there would be any advantage in re-merging the split cells. 

Observation 1: In order to base cell splitting decisions on enough statistics and to allow for system convergence, cell splitting should operate in medium to long time scales. It is questionable whether there is any advantage in re-merging cells once they have been split.
Moreover, any action that incurs in cell configuration changes would have repercussions on neighbour BSs and on the OAM system. Such changes are currently possible via existing network protocols but it is questionable whether very fast cell configuration changes can lead to system convergence and stability, given the involvement of different network nodes at the occurrence of such changes. 
Similarly it is questionable whether features like eICIC, requiring ah hoc negotiation of parameters allocation would still be feasible if dynamic cell merging/splitting is in use.

Also, cell splitting aimed at addressing resource shortage would incur in the problem of common channel interference. Namely, it will incur in larger areas of inter cell interference and therefore worst resource efficiency
Furthermore, it is questionable whether cell configuration changes such as cell splitting/merging would bring any benefits when compared to solutions such as cell shaping, MU-MIMO or in general UE dedicated beamforming. In fact, cell shaping and dedicated beamforming can provide solutions for coverage and capacity optimisation without incurring in the impacts that cell reconfiguration solutions are subject to. 
Figure 1 illustrates some of the points explained above.
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Figure 1: Comparison of cell splitting versus cell shaping/beamforming
Proposal 2: It is proposed to focus the study on intra cell AAS actions avoiding cell reconfiguration
4
Conclusion
In this paper it was proposed to focus the work of the Next Generation SON SI to a specific range of scenarios. This was captured in the following proposal: 
Proposal 1: It is proposed that RAN3 takes into account the agreements already made in RAN1 for the “3D-channel model for Elevation Beamforming and FD-MIMO” SI and that dense urban scenarios are considered as high priority
The paper discussed also solutions for AAS, whether SON should be applied. The following observation and proposals were made:

Observation 1: In order to base cell splitting decisions on enough statistics and to allow for system convergence, cell splitting should operate in medium to long time scales. It is questionable whether there is any advantage in re-merging cells once they have been split.
Proposal 2: It is proposed to focus the study on intra cell AAS actions avoiding cell reconfiguration
Proposal 3: It is proposed to capture the following text in the Next Generation SON TR
5
Text proposal

Scenarios:

The work in the Next Generation SON SI shall prioritise dense urban deployment scenarios

Solutions:

The solutions prioritised during the SON for AAS study shall focus on actions not requiring changes to cell parameters and configurations, i.e. mechanisms focussing on cell shaping and beamforming shall be prioritised. 
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