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1. Introduction
The angle of arrival and beam pointing direction used for EIRP and EIS requirements definition/declaration highly depend on coordinate system. The necessity of a common coordinate system for AAS has been discussed in the last RAN4 meeting [1], but no consensus has been reached. According to the WF in [2], this paper further discusses the coordinate system for AAS.
2. Discussion 
The coordinate system for EIRP and EIS may highly depend on the AAS base station physical structure. However leaving it totally to the manufacturer declaration will  make it difficult for operator to compare requirements fulfilled from different vendors and it will be quite complex to do coordinate transform. It is not easy to judge whether the EIRPs at same beam pointing direction or EISs at same AOA in different declared coordinate systems for same AAS BS type are equal or not. 
3GPP shall define uniform principles for coordinate system used for AAS accommodating as much AAS array physical structure and polarization as possible. 
To give a reference coordinate system, the following items need to be determined and we give our consideration on each part.

· Origin of the coordinate system

We think the most appropriate point for the origin is the phase point at which the error of EIRP and EIS by phase can be reduced. The phase points for different AAS type are different as it relates to the implementation and shape of the AAS. We think phase point can be left up to the manufacturer’s declaration.

· Z axis

Reference to ground and polarization type of AAS BS, the AAS BS is located along Z-axis vertically according to the polarization of AAS BS, and the Z-axis positive direction of coordinate system is perpendicular to the ground upward. Z-axis negative direction is pointing to the ground downward.

· XOY plane and each axis in XOY plane.
The XOY plane is horizontal plane, which passes through the origin of coordinate system and is orthogonal to Z-axis; X-axis is a reference axis, which is normal to the array structure cut line in XOY plane, the X-axis positive direction is aligned with the direction of maximum radiation in terms of 
[image: image1.wmf]j

 angle; Y-axis is perpendicular to the XOZ plane. The elevation angle
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 and azimuth angle
[image: image3.wmf]j

 are angular displacements from the positive Z-axis and from the positive X-axis, respectively. 
[image: image4.wmf]q

is elevation angle defined between 0° and 180°, and 
[image: image5.wmf]j

 is azimuth angle defined between -180° and 180°.  Figure 1 and 2 give some example for different type of AAS implementation.
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Figure 1 Reference coordinate system for planar array AAS
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Figure 2 Reference coordinate system for circular array AAS

3. Conclusion
This contribution proposed a method for defining AAS coordinate system. It is proposed to use it as a basis for further AAS coordinate system and requirements definition. A corresponding text proposal is also given in the annex.
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<Text Proposal>
7
Radiated requirements
<Texts to be added>

In legacy systems (i.e. passive antenna systems), accuracy (i.e. power accuracy) can be characterized by means of considering the conducted output power together with the antenna gain. However, in an AAS basestation there is an interaction between different subsystems (transceivers, RDN, antennas) which motivated the need for radiated RF requirements. 
7.0
Reference coordinate system for AAS

3GPP shall define uniform principles for AAS coordinate system accommodating as much AAS array physical structure and polarization as possible. To give a reference coordinate system, the following items need to be determined and we give our consideration on each part.

· Origin of the coordinate system

We think the most appropriate point for the origin is the phase point at which the ……..The phase point for different AAS type are different as it relates to the implementation and shape of the AAS. We think phase point can be left up to the manufacturer’s declaration.

· Z axis

Reference to ground and polarization type of AAS BS, the AAS BS is located along Z-axis vertically according to the polarization of AAS BS, and the Z-axis positive direction of coordinate system is perpendicular to the ground upward. Z-axis negative direction is pointing to the ground downward.

· XOY plane and each axis in XOY plane.

The XOY plane is horizontal plane, which passes through the origin of coordinate system and is orthogonal to Z-axis; X-axis is a reference axis, which is normal to the array structure cut line in XOY plane, the X-axis positive direction is aligned with the direction of maximum radiation in terms of 
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 angle. ; Y-axis is perpendicular to the XOZ plane. The elevation angle
[image: image9.wmf]q

 and azimuth angle
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 are angular displacements from the positive Z-axis and from the positive X-axis, respectively. 
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is elevation angle defined between 0° and 180°, and 
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 is azimuth angle defined between -180° and 180°.  Figue 1 and 2 give some examples for different type of AAS implementation.
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Figure 7.0-1 Reference coordinate system for planar array AAS
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Figure 7.0-2 Reference coordinate system for circular array AAS

<End of Text Proposal>
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