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Start of Changes in Clause 2
2 References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”.
[3]	3GPP TS 36.133: “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.
[4]	3GPP TS 37.144: “User Equipment (UE) and Mobile Station (MS) GSM, UTRA and E-UTRA over the air performance requirements”.
[5]	3GPP TR 37.977: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Verification of radiated multi-antenna reception performance of User Equipment (UE)".
[6]	3GPP TR 37.902: "Measurements of User Equipment (UE) radio performances for LTE/UMTS terminals; Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology".
[7]	3GPP TR 38.900: “Study on channel model for frequency spectrum above 6 GHz”.
[8]	3GPP TR 38.803: “Study on New Radio Access Technology; RF and co-existence aspects”.
[9]	3GPP TR 37.842: “Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS)”
[10]	3GPP TR 38.901: “Study on channel model for frequencies from 0.5 to 100 GHz”.
[11]	ETSI TR 102 273-1-1 V1.2.1 (2001-12): “Electromagnetic compatibility and Radio spectrum Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and evaluation of the corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile radio equipment characteristics; Sub-part 1: Introduction”.
[12]	3GPP TR 25.914: “Measurement of Radio Performances for UMTS terminals in speech mode”.
[13]	3GPP TS 34.114: “User Equipment (UE) / Mobile Station (MS) Over The Air (OTA) antenna performance; Conformance testing”

End of Changes in Clause 2

Start of Changes in Clause 5.2.1
[bookmark: _Toc494359081]5.2.1.4 Testing and calibration aspects
Calibration Measurement Procedure:
The calibration measurement is done by using a calibration antenna with known gain values. For the calibration measurement, the reference antenna is placed in the centre of the quiet zone.  If an antenna with moving phase centre is used, a multi-segmented approach could be chosen where for multiple frequency segments the respective phase centre of the calibration antenna is placed in the centre of quiet zone. The calibration process determines the composite loss, Lpath,pol, of the entire transmission and receiver chain path gains (measurement antenna, amplification) and losses (switches, combiners, cables, path loss, etc.). The calibration measurement is repeated for each measurement path (two orthogonal polarizations and each signal path). Additional details of the calibration procedure are outlined in [13]. 
EIRP Measurement Procedure:
The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal polarization) with a grid that is TBD. The TX beam peak direction is where the maximum total component of EIRP is found.
1) Connect the SS (System Simulator) with the DUT through the measurement antenna with polarization reference PolMeas to form the TX beam towards the previously determined TX beam peak direction and respective polarization. 
2) Lock the beam toward that direction for the entire duration of the test.
3) Measure the mean power (Pmeas, ) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).
4) Calculate EIRP by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,, and frequency to the measured power Pmeas, 
5) Measure the mean power (Pmeas, ) of the modulated signal arriving at the power measurement equipment.
6) Calculate EIRP by adding the composite losses of the entire transmission path for utilized signal path, LEIRP, and frequency to the measured power Pmeas, 
7) Calculate total EIRP = EIRP + EIRP

[bookmark: _GoBack]TRP measurement procedure:
1) Connect the SS with the DUT through the measurement antenna with desired polarization reference PolMeas to form the TX beam towards the desired TX beam direction and respective polarization. 
2) Lock the beam toward that direction and polarization for the entire duration of the test. 
3) For each measurement point on the TBD grid, measure Pmeas,  and Pmeas, The angle between the measurement antenna and the DUT (Meas, Meas) is achieved by rotating the measurement antenna and the DUT (based on system architecture). 
4) Calculate EIRP (EIRPby adding the composite loss of the entire transmission path for utilized signal paths, LEIRP,, (LEIRP,) and frequency to the measured powers Pmeas, Pmeas, 
5) The TRP value for the uniform measurement grid is calculated using 

Where N is the number of angular intervals in the nominal theta range from 0 to π and M is the number of angular intervals in the nominal phi range from 0 to 2π . 
The TRP values for the constant density grids are calculated using:

where  is the number of measurement points.

EIS Measurement Procedure:
The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a grid that is TBD. The RX beam peak direction is where the maximum total component of RSRP is found.
1) Establish a connection between the DUT and the SS with the downlink signal applied to the -polarization of the measurement antenna 
2) Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction
3) Determine EIS for -polarization, i.e., the power level for the -polarization at which the throughput exceeds the requirements for the specified reference measurement channel
4) Switch the downlink to the -polarization of the measurement antenna
5) Determine EIS for -polarization, i.e., the power level for the -polarization at which the throughput exceeds the requirements for the specified reference measurement channel
6) Calculate the resulting EIS for the total component 
EIS = [1/EIS +1/EIS]-1

End of Changes in Clause 5.2.1

Start of Changes in Clause 5.2.2
5.2.2.4 Testing and calibration aspects
The same testing and calibration aspects apply as outlined in 5.2.1.4. 
End of Changes in Clause 5.2.2
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