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1. Introduction

Last meeting (RAN4#82 in Athens) sub-clause 4.6 was created in TR 37.843 to define the coordinate system required for eAAS WI. There is a need to define a coordinate system for manufacturer declared parameters in specifications and spatial parameters for defining figure of merits, such as TRP. 

It is decided to re-use the coordinate system defined in TR 37.842, sub-clause 7.1 for eAAS manufacturer declared parameters. However, for the background work in TR 37.843 and most probably also for conformance testing work, such as the evaluation of measurement uncertainty for different test methods other spatial relations may be beneficial. 

Traditionally, TRP is defined using the coordinate system defined by IEEE in [1]. This coordinate system is also used in TR 38.900 [2] for NR. A text proposal to add required angle definitions has been created and attached for approval at the end of this contribution.
2. Discussion

In AAS and eAAS have introduced two sets of spherical angles. As foundation a common Cartesian coordinate system (xyz) is used. In RAN4 the need for a manufacturer declared coordinate system have been identified, there is also a need to have defined relations to the coordinate system so common expressions, such as TRP and others can be re-used. Also in RAN1, the traditional spherical angles are used (e.g. in TR 38.900 for NR). 

For conformance testing purpose it would be reasonable to use the coordinate system defined in IEEE Std 149, “IEEE Standard Test Procedures for Antennas”. The document does explicitly not capture AAS type of systems, but general concepts and definition still applies for AAS base stations. 
3. Conclusion

RAN4 have decided to define one common Cartesian coordinate system (x, y, z) with additional dedicated spatial angles for manufacturer declaration and general usage. 
This text proposal clarifies the purpose of the different angles defined in sub-clause 3.2. 

At the end of this contribution a text proposal for sub-clause 3.2 and 4.6 is attached for approval.
4. References

[1]
IEEE Std 149, “IEEE Standard Test Procedures for Antennas”, IEEE
[2]
TR 38.900, “Study on channel model for frequency spectrum above 6 GHz”, 3GPP
[Text proposal]
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>
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The composite antenna array pattern in dB
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The array element pattern in dB
BeW 
The Beam width in  
BeWϕ
The Beam width in ϕ

Ci
Weighting coefficient

EFF

Far field pattern
Emeas
Measured near field

EVM
Error Vector Magnitude

Fbasis
Basis functions (near field to far field transformation)

LRX 

loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path inside the operating band.

LTX 

loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path inside the operating band.

[NTXU,xxx]
The number of active transmitter units , definition FFS

PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier.
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The array factor
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The azimuth angle (defined between -180° and 180°)
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Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array)
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The azimuth angle is defined from the x-axis towards the projection of the radiation vector onto the x/y plane defined between 0o and 360o. The angle is defined positive towards the y-axis.
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The zenith angle is defined from the z-axis towards the radiation vector between 0o and 180o.
σ 
Standard uncertainty
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The signal correlation coefficient


The angle in the reference coordinate system between the x-axis and the projection of the radiation vector onto the x/y plane defined between -180° and 180°

The angle in the reference coordinate system between the projection of the x/y plane and the radiation vector defined between -90° and 90°. 0° represents the direction perpendicular to the y/z plane. The angle is aligned with the down-tilt angle
[The end of text proposal]
[Text proposal]
4.6
Coordinate system

OTA requirements are stated in terms of electromagnetic and spatial parameters. The electromagnetic parameters are specified either in terms of power (dBm) or field strength (dBV/m). The spatial parameters are specified in a Cartesian coordinate system (x, y, z) with an addition of spherical coordinates () for manufacturer declared parameters and (, ) or (’, ’) for general descriptions of spatial parameters. 
The parameters used for manufacturer declarations is defined in TR 37.842 [4], sub-clause 7.1. 

For the purpose reference for manufacturer declared parameters, a reference coordinate system is required. The vendor declares the location of the reference coordinate system origin and orientation in reference to an identifiable physical feature of the AAS BS enclosure. 
[The end of text proposal]
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