TSG-RAN Working Group 4 (Radio) meeting #63
R4-123085
Prague, Czech Republic, 21st – 25th May 2012
Source:
Ericsson

Title:
TP on AAS example applications
Agenda item:
8.4.2
Document for:
Approval
1.
Discussion and Proposal
In previous RAN4 meeting, the AAS scenarios and possible scope were discussed [1]. In this paper, a text proposal with some additional example AAS applications is suggested for the report.
It is proposed that the attached text proposal is included in TR 37.840. 
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5
Study of AAS deployment scenarios

<Text to be added>

5.1
AAS applications 

Examples of AAS applications are provided in this section. 

5.1.1
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. 
5.1.1.1 Cell partitioning, in the horizontal and vertical plane.

The concepts of tilt and beamwidth control can be extended by a technique known as cell partitioning in which the cell is subdivided in vertical or horizontal directions by adjustment of the antenna pattern. For example one cell is located close to the BS and one cell is located farther away from the BS
5.1.1.2 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 while limiting the inter-cell interference.

5.1.2
Multiple input multiple output (MIMO)
MIMO is a general terminology that includes the various spatial processing techniques. Beamforming, Diversity, and Spatial Multiplexing. Brief description of each is provided below. 

· Beamforming: The use of dedicated beam formed towards the UE when the data demodulation based on dedicated reference signal is supported by the UE. 
· Diversity: The use of diversity techniques to jointly optimize in the spatial and frequency domain through the use of, for example, Spatial-Frequency Block Code (SFBC) or Frequency Switching Transmit Diversity (FSTD), or combinations of them;
· Spatial Multiplexing: The transmission of multiple signal streams to one (SU-MIMO) or more (MU-MIMO) users using multiple spatial layers created by combinations of the available antennas;
5.1.3
Differentiated antenna behaviours at different carrier frequencies 

AAS supports the use 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.
5.1.4
Per RB (or UE) Transmission and Reception 

.In this case each UE may get its own beam that tracks the movement of the UE.

The current specification support for Spatial Multilexing, Beamforming and Transmit Diversity includes the ability to scehedule transmission and reception to one UE within one Resource Block. This allows beamforming to individual UEs with adaptation to mobility, as an example.
<Text to be added>

< Editor’s comments:  typical AAS application scenarios>
5.2
Deployment and coexistence scenarios
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