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<< Unchanged sections omitted >>
Annex K (normative):
EIRP and EIS measurement procedures
Annex K defines the EIRP and EIS measurement procedures along with Tx and Rx beam peak direction search and corresponding spherical coverage procedures for the permitted testing methodologies defined in [5].

K.1
Direct far field (DFF)

K.1.1
TX beam peak direction search and EIRP spherical coverage

This Tx beam peak search procedure applies to DUTs with and without beam correspondence. The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal downlink polarization). The TX beam peak direction search grid points for this single grid approach are defined in Annex G.2 of TR38.810. Alternatively, a coarse and fine grid approach could be used according to the definition in Annex G.2.4 of TR38.810.

For each measurement point of the TX beam peak direction search grid, perform the following procedure:

1)
Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the TX beam towards the measurement antenna.

2)
Calculate total EIRP as per K.1.3 using PolLink=
3)
Unlock the beam.

4)
Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the TX beam towards the measurement antenna.

5)
Calculate total EIRP as per K.1.3 using PolLink=
The TX beam peak direction is where the maximum total component of EIRP(PolLink=) or EIRP(PolLink=) is found. 

The EIRP results from the TX beam peak search using the minimum number of grid points as described in Annex G.2 of TR38.810 can be re-used for EIRP spherical coverage. In case a coarse beam peak grid is used for TX beam peak search, using the minimum number of grid points defined in Annex G.3.3.2.3 of TR38.810, the EIRP results can be re-used for EIRP spherical coverage.
In case a separate test is performed for EIRP spherical coverage, the procedure above should be followed using the minimum number of grid points defined in Annex G.3.3.2.3 of TR38.810 for spherical coverage. 
The EIRPtarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using total EIRP for all grid points. When using constant step size measurement grids, a theta-dependent correction shall be applied, i.e., the PDF probability contribution for each measurement point is scaled by sin(θ).
During the 3D EIRP scan for both beam peak search and spherical coverage tests, the DUT needs to be turned over to avoid forming an uplink beam from a UE towards a support structure of a positioner during the measurement. The DUT is rotated 180o during the measurement and the test is carried out twice to acquire characteristics of each hemisphere which is located at the opposite side from the support structure of positioner. Image of DUT turnover is depicted in Annex F of TR 39.903.  
K.1.2
RX beam peak direction search and EIS spherical coverage

The RX beam peak direction is found with a 3D EIS scan (separately for each orthogonal downlink polarization). The RX beam peak direction search grid points for this single grid approach are defined in Annex G.2 of TR38.810. Alternatively, a coarse and fine grid approach could be used according to the definition in Annex G.2.4 of TR38.810. 

For each measurement point of the RX beam peak direction search grid, perform the following procedure:

1)
Establish a connection between the DUT and the SS with the downlink signal applied to the PolLink=θ-polarization of the measurement antenna.

2)
Position the UE so that the beam is formed towards the measurement antenna in the desired RX beam direction.

3)
Calculate averaged EIS as per K.1.4

The RX beam peak direction is where the minimum EIS is found.

The EIS results from the RX beam peak search using the minimum number of grid points as described in Annex G.2 of TR38.810 can be re-used for EIS spherical coverage. In case a coarse beam peak grid is used for RX beam peak search with an EIS metric, using the minimum number of grid points defined in Annex G.3.3.2.3 of TR38.810, the EIS results can be re-used for EIS spherical coverage. In case a separate test is performed for spherical coverage, the procedure above should be followed using the minimum number of grid points defined in Annex G.3.3.2.3 of TR38.810 for spherical coverage.

The EIStarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using total EIS for all grid points. When using constant step size measurement grids, a theta-dependent correction shall be applied, i.e., the PDF probability contribution for each measurement point is scaled by sin(θ).
During the 3D EIS scan for both beam peak search and spherical coverage tests, the DUT need to be turned over to avoid forming a sensitivity direction of a UE towards a support structure of a positioner during the measurement. The DUT is rotated 180o during the measurement and the test is carried out twice to acquire characteristics of each hemisphere which is located at the opposite side from the support structure of positioner. Image of DUT turnover is depicted in Annex F of TR 39.903.
K.1.3
EIRP measurement procedure

This section describes 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)
Measure the mean power Pmeas (PolMeas= PolLink)  of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).

2)
Calculate EIRP(PolMeas= PolLink by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,θ, and frequency to the measured power Pmeas (PolMeas= PolLink
3)
Measure the mean power Pmeas (PolMeas= PolLink)  of the modulated signal arriving at the power measurement equipment.

4)
Calculate EIRP(PolMeas= PolLink) by adding the composite losses of the entire transmission path for utilized signal path, LEIRP,φ and frequency to the measured power Pmeas (PolMeas= PolLink)
5)
Calculate total EIRP (PolLink = EIRP(PolMeas= PolLink + EIRP(PolMeas= PolLink
K.1.4
EIS measurement procedure

This section describes EIS measurement procedure.

1)
Determine EIS(PolMeas= PolLink= 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

2)
Switch the downlink to the PolLink=φ-polarization of the measurement antenna

3)
Determine EIS(PolMeas= PolLink= 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

4)
Calculate the resulting averaged EIS as:

EIS = 2*[1/EIS(PolMeas= PolLink= +1/EIS(PolMeas= PolLink=]-1

K.2
Direct far field (DFF) simplification

K.2.1
3D EIRP scan procedure for TX beam peak search

Same measurement procedure as in clause K.1.1.

K.2.2
3D EIS scan procedure for RX beam peak search

Same measurement procedure as in clause K.1.2.

K.2.3
EIRP measurement procedure

Same measurement procedure as in clause K.1.3.

K.2.4
EIS measurement procedure

Same measurement procedure as in clause K.1.4. 

K.3
Indirect far field (IFF)

K.3.1
3D EIRP scan procedure for TX beam peak search

Same measurement procedure as in clause K.1.1.

K.3.2
3D EIS scan procedure for RX beam peak search

Same measurement procedure as in clause K.1.2.

K.3.3
EIRP measurement procedure

Same measurement procedure as in clause K.1.3.

K.3.4
EIS measurement procedure

Same measurement procedure as in clause K.1.4. 

K.4
Near field to far field transform (NFTF)

K.4.1
3D EIRP scan procedure for TX beam peak search

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.

FFS

K.4.2
EIRP measurement procedure

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
<< End of changes >>
