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< start of changes >
5.2.1.3.5
EVM Measurement Procedure



The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal polarization) with a grid points that is 10224 (2.5deg step size) using constant step approach or 7080 using constant density approach (using the charged particle implementation). The TX beam peak direction is where the maximum total component of EIRP is found. The spherical coverage measurement grid points is the same as that for beam peak direction searching, i.e. 10224 (2.5deg step size) for constant step or 7080 for constant density (using the charged particle implementation). The measurement grids is calculated under assumption of 8x2 patch antenna array, MU of absolute TX power beam peak measurement of 0.5dB.
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 EVMθ for the θ-polarization of the modulated signal arriving at the measurement equipment (such as a signal analyser, or gNB emulator).

4)
Measure EVMφ for the φ-polarization of the modulated signal arriving at the measurement equipment (such as a signal analyser, or gNB emulator).
6)
Compare EVMθ and EVMφ against the test requirement. If either EVMθ or EVMφ meets the requirement, pass the UE.

5.2.1.3.6
Blocking Measurement Procedure


The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a same grid points as 3D EIRP scan. 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 θ-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)
Apply a signal with the specified reference measurement channel on the θ-polarization, setting the power level of the signal 3dB below the level for the total component stated in the requirement. 

4)
Apply the blocking signal with the same polarization and coming from the same direction as the downlink signal. Set the power level of the blocking signal 3dB below the level stated in the requirement.

5)
Measure the throughput of the downlink signal on the θ-polarization.

6)
Switch the downlink and blocking signal to the φ-polarization of the measurement antenna.

7)
Repeat steps 3 to 5 on the φ-polarization.

8)
Compare the results for both the θ-polarization and φ-polarization against the requirement. If both results meet the requirements, pass the UE.

< end of changes >
< start of changes >
5.2.3.3.2
EIRP Measurement Procedure



The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal polarization) with a grid points that is 10224 (2.5deg step size) using constant step approach or 7080 using constant density approach (using the charged particle implementation). The TX beam peak direction is where the maximum total component of EIRP is found. The spherical coverage measurement grid points is the same as that for beam peak direction searching, i.e. 10224 (2.5deg step size) for constant step or 7080 for constant density (using the charged particle implementation). The measurement grids is calculated under assumption of 8x2 patch antenna array, MU of absolute TX power beam peak measurement of 0.5dB.
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,θ) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).

4)
Calculate EIRPθ by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,θ, and frequency to the measured power Pmeas,θ
5)
Measure the mean power (Pmeas,φ) of the modulated signal arriving at the power measurement equipment.

6)
Calculate EIRP θ by adding the composite losses of the entire transmission path for utilized signal path, LEIRP,φ and frequency to the measured power Pmeas, φ
7)
Calculate total EIRP = EIRPθ + EIRPφ
5.2.3.3.3
TRP Measurement Procedure


The minimum number of measurement points for TRP measurement grid is calculated based on 8x2 patch antenna array, a maximum standard deviation of 0.25dB.

If constant step approach is used for TRP measurement, several measurement grids are permitted: 

1.
264 measurement points (15deg step size) with TX beam peak oriented in any direction; an additional mean error  of 0.34dB need to be considered by using classic TRP equation); 
2.
612 measurement points (10deg step size) with the TX beam peak oriented in any direction using classic TRP equation; no additional mean error needs to be considered
If constant density approach (using the charged particle or the golden spiral implementation) is used, the minimum number of measurement points is 140; no additional mean error needs to be considered.
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,θ and Pmeas,φ. The angle between the measurement antenna and the DUT (θMeas, φMeas) is achieved by rotating the measurement antenna and the DUT (based on system architecture). 

4)
Calculate EIRPθ (EIRPφ) by adding the composite loss of the entire transmission path for utilized signal paths, LEIRP,θ (LEIRP,φ) and frequency to the measured powers Pmeas,θ (Pmeas,φ)

5)
The TRP value for the uniform measurement grid is calculated using 
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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:
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where N is the number of measurement points.

5.2.3.3.4
EIS Measurement Procedure


The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a same grid points as 3D EIRP scan. 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 θ-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 EISθ for θ-polarization, i.e., the power level for the θ-polarization at which the throughput exceeds the requirements for the specified reference measurement channel

4)
Switch the downlink to the φ-polarization of the measurement antenna

5)
Determine EISφ for φ-polarization, i.e., the power level for the φ-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/EISθ +1/EISφ]-1
5.2.3.3.5
EVM Measurement Procedure



The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal polarization) with a grid points that is 10224 (2.5deg step size) using constant step approach or 7080 using constant density approach (using the charged particle implementation). The TX beam peak direction is where the maximum total component of EIRP is found. The spherical coverage measurement grid points is the same as that for beam peak direction searching, i.e. 10224 (2.5deg step size) for constant step or 7080 for constant density (using the charged particle implementation). The measurement grids is calculated under assumption of 8x2 patch antenna array, MU of absolute TX power beam peak measurement of 0.5dB.
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 EVMθ for the θ-polarization of the modulated signal arriving at the measurement equipment (such as a signal analyser, or gNB emulator).

4)
Measure EVMφ for the φ-polarization of the modulated signal arriving at the measurement equipment (such as a signal analyser, or gNB emulator).
6)
Compare EVMθ and EVMφ against the test requirement. If either EVMθ or EVMφ meets the requirement, pass the UE.

5.2.3.3.6
Blocking Measurement Procedure


The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a same grid points as 3D EIRP scan. 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 θ-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)
Apply a signal with the specified reference measurement channel on the θ-polarization, setting the power level of the signal 3dB below the level stated in the requirement. 

4)
Apply the blocking signal with the same polarization and coming from the same direction as the downlink signal. Set the power level of the blocking signal 3dB below the level stated in the requirement.

5)
Measure the throughput of the downlink signal on the θ-polarization.

6)
Switch the downlink and blocking signal to the φ-polarization of the measurement antenna.

7)
Repeat steps 3 to 5 on the φ-polarization.

8)
Compare the results for both the θ-polarization and φ-polarization against the requirement. If both results meet the requirements, pass the UE.

< end of changes >

< start of changes >
5.2.4.2.2
EIRP Measurement Procedure


 The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal polarization) with a grid points that is 10224 (2.5deg step size) using constant step approach or 7080 using constant density approach (using the charged particle implementation). The TX beam peak direction is where the maximum total component of EIRP is found. The spherical coverage measurement grid points is the same as that for beam peak direction searching, i.e. 10224 (2.5deg step size) for constant step or 7080 for constant density (using the charged particle implementation). The measurement grids is calculated under assumption of 8x2 patch antenna array, MU of absolute TX power beam peak measurement of 0.5dB.
1)
Connect the SS (System Simulator) to 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)
Perform a 3D pattern measurement (amplitude and phase) with the DUT sending a modulated signal.

4)
Determine the EIRP for both polarization towards the TX beam peak direction by using a Near Field to Far Field transform.

5)
Calculate total EIRP = EIRP + EIRP
5.2.4.2.3
TRP Measurement Procedure

 The minimum number of measurement points for TRP measurement grid is calculated based on 8x2 patch antenna array, a maximum standard deviation of 0.25dB.

If constant step approach is used for TRP measurement, several measurement grids are permitted: 

1.
264 measurement points (15deg step size) with TX beam peak oriented in any direction; an additional mean error  of 0.34dB need to be considered by using classic TRP equation); 
2.
612 measurement points (10deg step size) with the TX beam peak oriented in any direction using classic TRP equation; no additional mean error needs to be considered
If constant density approach (using the charged particle or the golden spiral implementation) is used, the minimum number of measurement points is 140; no additional mean error needs to be considered.
1)
Connect the SS to 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)
Perform a 3D pattern measurement (amplitude and phase) with the DUT sending a modulated signal.

4)
For each measurement point on the TBD grid, determine the EIRP for both polarization by using a Near Field to Far Field transform.

5)
The TRP value for the constant step size measurement grids are calculated using 


[image: image3.png]TRP =51 > D (EIRPs(8,97) + BIRP, (6. 6))] sin6:)




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:
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where [image: image6.png]


 is the number of measurement points.

< end of changes >

