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Introduction

The studies on AAS have been started in RAN4 and the topic has been discussed for a few meetings. One of the missing parts in the current studies is an agreement on the scenarios and applications that AAS will be used for and consequenctly it is difficult to identify the potential issues that an AAS specification should address.

In this paper we provide our view of possible application scenarios as well and provide a TP for capturing these scenarios in the TR.

Short term application scenarios 

For the short term there are a number of scenarios and applications discussed. Other contributions have also discussed these types of scenarios [1-3].
Cell partitioning, in the horizontal and vertical plane.

The AAS is used to create multiple beams and thus separate cells using the same antenna. For example an AAS BS may be used to create two cells in the vertical direction. For example one cell is located close to the the BS and one cell is located farther away from the BS.
Fine grained tilt and beamwidth control

Antennas are usually manufactured with a limited number of different beamwidths. AAS can control the tilt and beamwidth with a much better resolutions and network performance can be maximized if the width of the beam and the tilt can be adjusted to adapt to the specific deployment scenario as well as changing traffic patterns. 
Independent tilt control for uplink and downlink
It is possible to independently control the antenna patterns for the uplink and downlink. For example this makes it possible to keep good uplink coverage whili limiting the inter-cell interference.
Mid term application scenarios

As the technology matures we can see more complex applications for AAS.

Tailored beam shapes
This can be viewed as an extension of the customized beamwidth and tilt control. Instead of adjusting the beamwidth and tilt only the gain in all elevations and bearings inside the beam can be tailored to maximize network performance.
Differentiated antenna behaviours at different carrier frequencies 

In current implementations the RF section typically exposes one port to the baseband for each column of physical antennas. For the medium term it is expected that tan AAS will present a number of ports to the baseand processing algorithms. However it is possible that the AAS exposes a different number of antennas at different carrier frequencies and for different RATs. For example the AAS may create 4 virtual antennas for an LTE carrier and 2 antennas for a GSM or HSPA carrier.

Long-term application scenarios

In the longer term it is possible to shorten the timescale that adaptations are made on.
Per timeslot and per UE

For the more long term solutions it becomes possible to shorten the timeframe that the adaptaions are done for. For example it is possible to envision adaptaions of beam patterns on a per timeslot and per UE basis. In this case each UE may get its own beam that tracks the movement of the UE.

It is interesting to note that this is very similar to the beamforming and MIMO applications that are currently already incorporated in the specifications.

Implications of application scenarios

There is no need to consider the backwards compatibility of AAS since the specification is more or less written on a clean slate [4]. However it is necessary to ensure that the work of creating the specifications considers the application scenarios when going forward.

In the first release we see that the short term applications should be possible to handle with the first release of the specification and that there are no roadblocks to incorporating the mid-term functionality. It is more difficult to ensure that the long term scenarios are covered as well, mainly because the requirements are not well known. But at least the initial specifications should not incorporate something that explicitly makes impossible to implement the long-term application scenarios. 
Proposal

It is proposed that application scenarios are captured in the TR by introducing the attached text in the TR.
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5
Study of AAS deployment scenarios

<Text to be added>

5.1
AAS applications 

5.1.3
Short term application scenarios 

For the short term there are a number of scenarios and applications.

5.1.3.1
Cell partitioning, in the horizontal and vertical plane.

The AAS is used to create multiple beams and thus separate cells using the same antenna. For example an AAS BS may be used to create two cells in the vertical direction. For example one cell is located close to the the BS and one cell is located farther away from the BS.

5.1.3.2
Fine grained tilt and beamwidth control

Antennas are usually manufactured with a limited number of different beamwidths. AAS can control the tilt and beamwidth with a much better resolutions and network performance can be maximized if the width of the beam and the tilt can be adjusted to adapt to the specific deployment scenario as well as changing traffic patterns. 

5.1.3.3
Independent tilt control for uplink and downlink

It is possible to independently control the antenna patterns for the uplink and downlink. For example this makes it possible to keep good uplink coverage whili limiting the inter-cell interference.

5.1.2
Mid term application scenarios

As the technology matures we can see more complex applications for AAS.

5.1.2.1
Tailored beam shapes

This can be viewed as an extension of the customized beamwidth and tilt control. Instead of adjusting the beamwidth and tilt only the gain in all elevations and bearings inside the beam can be tailored to maximize network performance.

5.1.2.2
Differentiated antenna behaviours at different carrier frequencies 

In current implementations the RF section typically exposes one port to the baseband for each column of physical antennas. For the medium term it is expected that tan AAS will present a number of ports to the baseand processing algorithms. However it is possible that the AAS exposes a different number of antennas at different carrier frequencies and for different RATs. For example the AAS may create 4 virtual antennas for an LTE carrier and 2 antennas for a GSM or HSPA carrier.

5.1.3
Long-term application scenarios

In the longer term it is possible to shorten the timescale that adaptations are made on.

5.1.3.1
Per timeslot and per UE adaptations
For the more long term solutions it becomes possible to shorten the timeframe that the adaptaions are done for. For example it is possible to envision adaptaions of beam patterns on a per timeslot and per UE basis. In this case each UE may get its own beam that tracks the movement of the UE.

<Text to be added>

< Editor’s comments:  typical AAS application scenarios>
5.2
Coexistence scenarios

