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--------------Start of change-------------
10.2
Measurement uncertainty for TX directional requirements

10.2.1
General

For the derivation of the measurement uncertainty for direction requirements, the approach already defined in the TR 37.842 [4] should be reused as much as possible.
Most TX directional requirements require demodulation of the transmitted signal using the “global in channel TX test” described in Annex F of TS 36.141. As such the measurement equipment MU varies from the MU of the measurement equipment used for the EIRP accuracy requirement defined in TR 37.842 [4]. 

Some requirements are differential and hence many of the calibration and OTA measurement uncertainties may cancel. These are investigated on a case by case basis.

10.2.2
Tx directional Test methods

10.2.2.1
General
Tx directional requirements where possible can use the same OTA test chambers and corresponding calibration and test procedures as the existing EIRP accuracy requirement.
10.2.2.2
Indoor Anechoic Chamber

10.2.2.2.1
Measurement Procedure

This method measures the EIRP in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.2.1-1.
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Figure 10.2.2.2.1-1: Indoor Anechoic Chamber measurement system setup for EIRP

10.2.2.2.2
Test method limitations and scope
The maximum size of the DUT is a chamber restriction that would affect the quality of the quiet zone. For larger DUT sizes larger size chambers should be considered such that the uncertainty of the quiet zone is taken into account.
10.2.2.2.3
Procedure
The test consists of two stages: the calibration and the measurement. The test procedure is as follows.
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Figure 10.2.2.2.3-1: Indoor Anechoic Chamber calibration system setup for EIRP 
Stage 1 - Calibration:

1)
Connect the reference antenna and the receiving antenna to the measurement RF out port and RF in port of the network analyzer, respectively, as shown in figure 10.2.2.2.3-1.

2)
Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the receiving antenna.

3)
Set the centre frequency of the network analyzer to the carrier centre frequency of the tested signal for EIRP measurement of AAS BS and measure LFEIRP, E→D , which is equivalent to 20log|S21| (dB) obtained by the network analyzer:

-
LFEIRP, E→D: Pathloss between E and D in figure 10.2.2.2.3-1.
4)
Measure the cable loss, LFEIRP, E→F between the reference antenna connector and the network analyzer connector:

-
LFEIRP, E→F: Cable loss between E and F in figure 10.2.2.2.3-1.
5)
Calculate the calibration value between A and D with the following formula:

-
LEIRP_cal, A→D = LFEIRP, E→D  + GREF_ANT_EIRP, A→F -LFEIRP, E→F.
-
LEIRP_cal, A→D:  Calibration value between  A and D in figure 10.2.2.2.3-1.

-
GREF_ANT_EIRP, A→F: Antenna gain of the reference antenna.

Stage 2 - Measurement:

1)
Uninstall the reference antenna and install the AAS BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
2)
Set the AAS BS to generate the tested beam with the beam peak direction intended to be the same as the testing direction.

3)
Rotate the AAS BS to make the testing direction aligned with the direction of the receiving antenna.

4)
Configure TX branch and carrier according to the required test configuration
5)
Set the AAS BS to transmit the test signal.

6)
Measure the appropriate test parameter (DL RS power, EVM, frequency error etc)
7)
Repeat steps 2-6 for all conformance test conditions

10.2.2.3
Compact Antenna Test Range

10.2.2.3.1
Measurement Procedure
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Figure 10.2.2.1-1: CATR measurement system setup for directional Tx measurement
10.2.2.3.2
Test method limitations and scope
The maximum size of the DUT is a chamber restriction that would affect the quality of the quiet zone. For larger DUT sizes larger size chambers should be considered such that the uncertainty of the quiet zone is considered.

10.2.2.3.3
Procedure
Stage 1 – Calibration:

[Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]

1)
Path loss calibration C→A:

a)
Measure SGH (or other calibrated reference antenna) reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓSGH.

b)
Measure cable loss from point C to input of SGH, call this LC↔SGH which is the equivalent of 20log|S21| from the use of a network analyser.

c)
Calculate the combined total path loss from C→A by using the following expression:

-
LSGHcal = LC,SGH + 10log(1 - |ΓSGH|2) - GSGH;

-
where[image: image5.png]101log(l — IGgegul?®)



 QUOTE  
  10log(1 - |ΓSGH|2)
  is the compensation for SGH connector return loss, GSGH  is the known gain of the reference SGH.

2)
Connect SGH and C↔A cable.

3)
To remove polarization(s) mismatch between range antenna (labelled as feeder antenna in diagram) and SGH use positions to position the SGH in the beam peak direction of range antenna.

4)
Measure path loss C→B with network analyzer LC→B = 20log|S21|.

5)
Calculate the test path loss compensation factor.  This is the total path loss between A↔B using the results from step 1c and 4. L = [image: image7.png]


 QUOTE  
 LSGHcal 
 - LC→B.

Stage 2 - Measurement:

1)
Align DUT with required test direction of range antenna.

2)
Configure TX branch and carrier at a time according to the required test configuration
3)
Set the AAS BS to transmit the test signal.

4)
Measure the appropriate test parameter (DL RS power, EVM, frequency error etc)
5)
Repeat steps 3-4 for all conformance test conditions
10.2.3
Tx directional Requirements
10.2.3.1
OTA E-UTRA DL RS power
{editors note: DL RS power MU to be analysed here}
10.2.3.2
OTA Output power dynamics
{editors note: OTA output power dynamics MU to be analysed here}
10.2.3.3
OTA Transmitted signal quality - freq Error
{editors note: Frequency error MU to be analysed here}
10.2.3.4
OTA Transmitted signal quality – EVM
{editors note: EVM MU to be analysed here}

10.2.3.5
OTA Transmitted signal quality – TAE
{editors note: TAE MU to be analysed here}
10.2.3.6
OTA occupied bandwidth
{editors note: OTA occupied BW MU to be analysed here}
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�I have included Indoor AC and CATR – others can be added if MU contributions are made


�Mostly copied form TR 37.842 – measurement procedure updated to make more general


�Moved from previously approved text for EVM 


Test procedure is updated to make more general.
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