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1. Introduction
In the last RAN4 meeting, the task on Range of AoA was prioritized for RAN4#74bis[1]. 
1. Document the agreement requiring vendors to declare sensitivity for any claimed range of angles of arrival.

2. Agree on terminology and semantics used in specifying the range of angles of arrival 

3. Agree on the specification of reference points (number and position, in both azimuth and elevation) within each range of angles of arrival necessary to demonstrate compliance to the requirements

4. Choose either TRS or EIS as the figure of merit for Wide-Area, Medium Range and Local Area base stations.

This contribution will give our views on aspects related to AAS AoA. 
2. Discussion 
· Agree on terminology and semantics used in specifying the range of angles of arrival 
The Angle of arrival (AoA) is the arriving angle of  a radio-frequency wave incident on an antenna array defined with respect to a reference direction. The range of AoA is a set of angles of arrival (AoA). Then with the proposed coordinate system in [2]，AoA can be expressed as
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, each range of AOA can be expressed as 
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.The centre of range of angle of arrival can be defined as 
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· Agree on the specification of reference points (number and position, in both azimuth and elevation) within each range of angles of arrival necessary to demonstrate compliance to the requirements
Within each range of angle of arrival, the number of AoA reference points used to demonstrate compliance to the requirement shall be declared based on whether the AAS antenna support multiple receivers in elevation plane and multiple receivers in azimuth plane. The declaration of AoA reference points can be concluded in the table 2-1.

Table 2-1 The number of declared AoA points
	AAS type
	The number of declared AoA points
	declared AoA
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	AAS supporting multiple receivers in elevation plane and azimuth plane
	5
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	AAS supporting multiple receivers only in azimuth plane
	3
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	AAS supporting multiple receivers only in elevation plane
	3
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	AAS not supporting multiple receivers
	1
	
[image: image18.wmf](

)

,

FixedTiltFixedPan

qf




Note: 
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 is the elevation angle of beam of array element of AAS antenna, which does not support multiple receivers in elevation plane.
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 is the azimuth angle of beam of array element of AAS antenna, which does not support multiple receivers in azimuth plane.
· Choose either TRS or EIS as the figure of merit for Wide-Area, Medium Range and Local Area base stations.

The FOM for Medium Range and Local Area AAS BS with multiple receivers should be consistent with Wide Area AAS Base Stations, e.g. using EIS instead of TRS.TRS may not be suitable to represent the AAS BS performance due to the following reasons,:

1) The TRS is obtained by averaging of EIS results in all angles of arrival. For AAS BS with large number of antenna elements, the EIS in different direction may change dramatically and make the TIS meaningless.

2) Unlike that UE may be placed arbitrarily over entire 3-dimensional sphere, the AAS BS was fixedly mounted. The AAS BS receivers need only maintain reliable communication with UE within its target coverage area. 

3) The UEs signals will arrive at AAS BS at AOA directions within the target coverage rather than the whole 3-dimentional sphere. Even through the AAS BS is intended for omni-directional coverage, it is still feasible by choosing enough EIS AOA test coverage to ensure the performance.

3. Conclusion
This contribution discussed aspects related to angle of arrival for AAS BS. It is proposed that the 
Proposal 1: it is proposed to adopt the definition of AOA as proposed in this paper.

Proposal 2: The number of AoA reference points used to demonstrate compliance to the requirement shall be declared based on whether the AAS antenna support multiple receivers in elevation plane and multiple receivers in azimuth plane. Detailed declaration points are as Table 
Proposal 2: it is proposed to use EIS as the only figure of merit for Wide Area, Medium Range and Local Area base stations.
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