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1.
Introduction
This contribution introduces a measurement uncertainty (MU) contribution of “Influence of the XPD” for FR2 OTA test.
2.
Discussion
2.1
Consideration on influence of XPD on the quality of quiet zone
In the previous contribution [1], there is a description as follows.

------
Observation 1: The quality of quiet zone for IFF includes the MU contributors B.2.2.10 Influence of XPD and B.2.2.12 RF leakage (from measurement antenna to receiver/transmitter) of TR 38.903 [3]. 

Proposal 1: Ensure that the MU contributors B2.2.10 Influence of XPD and B.2.2.12 RF leakage are not counted twice in the MU spread sheets of TR 38.903 [3] as they are included in the quality of quiet zone.
------

Now when we evaluate the QoQZ with the distributed axes system, the orientation of polarizations between the reference AUT and measurement antenna should be aligned if we conduct the evaluation based on the agreed procedure in TR 38.810 [2]. Therefore the factor of XPD cannot be included in the measurement result of the co-polarized signal with the distributed-axes system, and thus it is not double counted during the QoQZ evaluation.

Observation 1: The factor of XPD cannot be included in the measurement result of the co-polarized signal, and it is not double counted during the QoQZ evaluation with the distributed-axes system.
The relationship between the polarization of AUT and measurement antenna is depicted in Figure A-1 in Appendix A.

On the other hand, in a case of combined-axes system, because an orientation of polarization with reference AUT is not aligned with the measurement antenna, there is a possibility that an influence of XPD is included in QoQZ uncertainty with some amount. But as depicted in in Figure A-2 in Appendix A, a rate of this influence depends on a measured position on a measurement grid and we cannot say the influence of XPD is already included in the QoQZ uncertainty properly.
Observation 2: A factor of XPD is included in the QoQZ uncertainty with unknown amount with the combined-axes system. But it cannot be said this factor of XPD is completely included in QoQZ MU properly.
Proposal 1: Keep the MU contribution “Influence of XPD” independently in the budget table.

2.2
Measurement of XPD (in-band)
Next we would like to discuss an influence of the black box approach to the XPD uncertainty. Since we adopt the black box approach to conformance tests, an antenna position in a DUT is not predictable. On the other hand, XPD specification is typically defined at the center of an antenna. So we need to measure the characteristics of XPD in a quiet zone. 
Observation 3: XPD characteristics need to be evaluated in a quiet zone since the black box approach is adopted to conformance tests. 

In addition to this, it is known that XPD characteristics can vary by a reflector.

Observation 4: XPD characteristics can vary by a reflector in a chamber. 

 Therefore considering the observation 3 and 4, we propose that we define XPD uncertainty based on an evaluation result which takes the reflector and the quiet zone into account.
Proposal 2: Define an uncertainty value of “Influence of XPD” taking a reflector and quiet zone size into account. 
Proposal 3: Capture a description in TR 38.903 to take a reflector and quiet zone size into account. 

Figure 2.3-1 and Figure 2.3-2 depict the measurement setup of XPD characteristics in a chamber. 
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Figure 2.3-1: Measurement setup of XPD characteristics at a plane including centre of QZ (DFF)
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Figure 2.3-2: Measurement setup of XPD characteristics with a reflector at a plane including centre of QZ (IFF)
Figure 2.3-3 and Figure 2.3-4 show measurement results of XPD at frequency of 28 GHz and 40 GHz with the same measurement antenna.  Unfortunately the result at the frequency point 40 GHz was obtained only for the DFF case because of the time limitation.
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Figure 2.3-3: Distribution of XPD within the Quiet zone (DFF)

[image: image4]
Figure 2.3-4: Distribution of XPD within the Quiet zone (28 GHz. IFF)

The antenna has approximately 30 dB XPD characteristics with the direct far field setup. And as it can be seen in the figures, XPD are maintained better than 25 dB at the frequency point 28 GHz. Corresponding uncertainty value is calculated by the equation described in TR 38.810 [2] Annex B.1.1.4.10.

MUbyXPD = 20 log (1 + 10 ^XPD/20) = 20 log (1+10^-25/20) = 0.475 [dB]

Since both characteristics have similar profiles in DFF, we assume that these XPD characteristics can keep the 25 dB XPD performance throughout the frequency range from 23.45 to 40.8 GHz also for IFF. However until we will confirm the actual characteristics at 40 GHz with IFF, we propose to tentatively define 25 dB XPD for IFF. As for other uncertainty values of out-of-band region, we expect that uncertainty of lower frequency range might be worse (e.g. 15 dB) because a design of measurement antenna needs to be customized to cover wider frequency range, and thus it may have a difficulty in achieving better XPD performance.
Proposal 4: Define [0.48 dB] as an uncertainty value of “Influence of XPD” for frequency range from 23.45 GHz to 40.8GHz for IFF. Uncertainty of XPD for other frequency range is FFS. 

Observation 5: An uncertainty of XPD for lower frequency range might be worse (e.g. 15 dB) because a design of measurement antenna needs to be customized to cover wider frequency range.
2.3
Assumption 
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	23.45 GHz to 40.8 GHz

	#3
	Size of QZ for IFF
	30 cm

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	N/A

	#6
	Temperature variation impact
	N/A

	#7
	UE power class
	N/A

	#9
	Characterization for QoQZ for spurious measurements
	N/A




3. Conclusion
In this contribution, we introduced a measurement uncertainty (MU) contribution of “Influence of the XPD” for FR2 OTA test.
Observation 1: The factor of XPD cannot be included in the measurement result of the co-polarized signal, and it is not double counted during the QoQZ evaluation with the distributed-axes system.

Observation 2: A factor of XPD is included in the QoQZ uncertainty with unknown amount with the combined-axes system. But it cannot be said this factor of XPD is completely included in QoQZ MU properly.

Proposal 1: Keep the MU contribution “Influence of XPD” independently in the budget table.
Observation 3: XPD characteristics need to be evaluated in a quiet zone since the black box approach is adopted to conformance tests.

Observation 4: XPD characteristics can vary by a reflector in a chamber.
Proposal 2: Define an uncertainty value of “Influence of XPD” taking a reflector and quiet zone size into account. 
Proposal 3: Capture a description in TR 38.903 to take a reflector and quiet zone size into account.

Proposal 4: Define [0.48 dB] as an uncertainty value of “Influence of XPD” for frequency range from 23.45 GHz to 40.8GHz for IFF. Uncertainty of XPD for other frequency range is FFS.
Observation 5: An uncertainty of XPD for lower frequency range might be worse (e.g. 15 dB) because a design of measurement antenna needs to be customized to cover wider frequency range.
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5.
Appendix

Appendix A: DUT positioning system
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Figure A-1: Distributed-axes system and polarization coordinate of both AUT and measurement antenna
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Figure A-2: Combined-axes system and polarization coordinate of both AUT and measurement antenna
Plane at the centre of quiet zone





2-D scan on a plane including the centre of quiet zone.
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Plane at the centre of quiet zone





2-D scan on a plane including the centre of quiet zone.
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