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Introduction
In this contribution, EIRP and ESI measurement procedures text improvements for the Near Field test range are proposed. 
The proposed TP is based on the TR 37.842, v 1.12.0 [1], which was distributed on the AAS reflector, before RAN4#80 meeting. 
Summary
It is proposed to agree on the attached TP to TR 37.842, v 1.12.0 [1].
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Text proposal to TR37.842 v1.12.0

< Start of TP >
[bookmark: _Toc457290070]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
	The composite antenna array pattern in dB.
	The array element pattern in dB. 
BeW 	The Beam width in  
BeWϕ	The Beam width in ϕ
EFF		Far field pattern
Emeas	Measured near field
Fbasis	Basis functions (near field to far field transformation)
	The array factor.
	The azimuth angle (defined between -180° and 180°).
	Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array).
	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.
< Next modified section >
[bookmark: _Toc457575850]10.3.1 	Radiated transmit power
[bookmark: _Toc457575871]10.3.1.1.4.2 			Procedure
Calibration
Calibration shall account for the various factors affecting the measurements of the EIRP. These factors include components such as range length path loss, cable losses, gain of the receiving antenna, etc…. Each measured data point for both radiated power and radiated sensitivity is transformed from a relative value in dB to an absolute value in dBm. For doing that the total path loss from the DUT to the measurement receiver, named L path loss shall be calibrated out. The calibration measurement is usually done by using a reference antenna with known gain. This approach is based on the so called gain-comparison method [14]. Figure 10.3.1.1.4.2-1 shows the typical configuration for measuring path loss:

[image: Typical Path Loss Measurement configurationFigure 10]

Figure 10.3.1.1.4.2-1 Typical Lpath loss measurement configuration
The Lpath loss can be determined from the power into the reference antenna by adding the gain of the reference antenna:
Piso = Pref + Gref
 so that:
Lpath loss = Pref + Gref - Ptest 
In order to determine Pref , a cable reference measurement shall be performed in order to calibrate out the A, and B paths. Assuming that the power at the source is fixed, it can be showed that:
Pref -– Ptes = Prec’ - Prec
Where Prec and Prec’ are the power measured at the receiver during the calibration measurement with the reference antenna and the power measured at the receiver during the cable reference measurement respectively. Lpath loss is then given by:
Lpath loss = Gref + Prec’ - Prec
Measurement
The testing procedure consists of the following steps:
1. AAS BS EIRP Nearnear Fieldfield radiation pattern measurement: 
2. Tthis is performed with the AAS BS transmitting a defined modulated signal, as defined in appropriate conformance test specification.
A
AAS BS EIRP Nearnear Fieldfield to Farfar Fieldfield tTransformation: 
3. tThe EIRP Nearnear ffield calibration is applied.
AAS EIRP Near Field to Far Field Transformation
The nNear Fieldfield to Farfar Fieldfield transformation is a mathematical computation which is applied to the Nearnear Fieldfield measured radiation pattern in order to compute the Farfar Fieldfield radiation pattern. It is typically performed expanding the measured nearnear ffileld over a set of orthogonal basis functions. The Nearnear to Farfar ffield transform is then performed in two steps:
1. Expansion (or projection) of the measured Nearnear Fieldfield (i.e. Emeas(r)) over a set of orthogonal basis functions (i.e. Fbasis(r)) in order to evaluate the transformed spectrum: 
Emeas(r) = Spectrum * Fbasis(r)
2. FF (i.e. EFF) computation using a the previuosly calculated spectrum and with the basis functions evaluated at r∞ (i.e. Fbasis(r  ∞)): 
EFF = Spectrum * Fbasis(r  ∞)
When performing the near fieldnear field to far fieldfar field transformation, the EIRP gain calibration is applied so that the EIRP near fieldnear field pattern will be transformed from relative power (i.e. , dB) to absolute power (i.e. , dBm). In this specific case, the EIRP Farfar Fieldfield pattern is expressed in terms of the absolute power radiated by the AAS BS in the declared beam.
4. AAS BS radiated transmit power: 
5.  Oonce the full 3D Farfar Fieldfield EIRP pattern has been computed, the radiated transmit power can be derived.

< Next modified section >
[bookmark: _Toc457575876]10.3.2 	OTA sensitivity
[bookmark: _Toc457575896]10.3.2.1.4.3	Procedure Calibration
Calibration shall account for the various factors affecting the measurements of the EIS. These factors include components such as range length path loss, cable losses, gain of the receiving antenna, etc. …Each measured data point for radiated sensitivity is transformed from a relative value in dB to an absolute value in dBm. For doing that the total path loss from the DUT to the measurement receiver, named L path loss shall be calibrated out. The calibration measurement is usually done by using a reference antenna with known gain. This approach is based on the so called gain-comparison method [14]. Figure 10.3.1.1.4.3-1 shows the typical configuration for measuring path loss:

[image: Typical Path Loss Measurement configurationFigure 10]

Figure 10.3.1.1.4.3-1 Typical Lpath loss measurement configuration
The Lpath loss can be determined from the power into the reference antenna by adding the gain of the reference antenna:
Piso = Pref + Gref
 so that:
Lpath loss = Pref + Gref - Ptest 
In order to determine Pref , a cable reference measurement shall be performed in order to calibrate out the A, and B paths. Assuming that the power at the source is fixed, it can be showed that:
Pref -– Ptes = Prec’ - Prec
Where Prec and Prec’ are the power measured at the receiver during the calibration measurement with the reference antenna and the power measured at the receiver during the cable reference measurement respectively. Lpath loss is then given by:
Lpath loss = Gref + Prec’ - Prec
Measurement
The testing procedure consists in the following steps:
1. AAS BS EIS Nearnear Fieldfield radiation pattern measurement: 
2. Tthis is performed when the AAS will be receiving a defined modulated signal, as defined in appropriate conformance test specification.
3. AAS BS EIS Nearnear Fieldfield Sensitivity Measurement: 
tThis is performed by measuring the sensitivity in Nearnear Fieldfield when a modulated signal is received by the AAS BS under test,
4. 
AAS BS EIS Nearnear Fieldfield to Farfar Fieldfield tTransformation: 
5. Ssensitivity measurement is applied.
AAS EIS Near Field to Far Field Transformation
The Nearnear Fieldfield to fFar Fieldfield transformation is a mathematical computation which is applied to the Nearnear Fieldfield measured radiation pattern in order to compute the fFar Fieldfield radiation pattern. It is typically performed expanding the measured nnear ffileld over a set of orthogonal basis functions. The Nearnear to fFar ffield transform is then performed in two steps:
1. Expansion (or projection) of the measured Nearnear Fieldfield (i.e. Emeas(r)) over a set of orthogonal basis functions (i.e. Fbasis(r)) in order to evaluate the transformed spectrum: 
 Emeas(r) = Spectrum * Fbasis(r)
2. FF (i.e. EFF) computation using a the previuosly calculated spectrum and with the basis functions evaluated at r∞ (i.e. Fbasis(r  ∞)): 
EFF = Spectrum * Fbasis(r  ∞)
When performing the nnear ffield to ffar ffield transformation, the EIS sensitivity measurement is applied so that the EIS near field near field pattern will be transformed from relative power (i.e. , dB) to absolute power, (i.e. dBm). In this specific case, the EIS fFar Fieldfield pattern is expressed in terms of the absolute power received by the AAS BS.
6. AAS BS OTA Sensitivity: 
7.  Oonce the full 3D fFar Fieldfield EIS pattern has been computed, the OTA sensitivity can be derived.
< End of TP >
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