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Introduction
This contribution is addressing an overview of the re-positioning concept and how it applies to tests, test cases, and QoQZ validations. 
Discussion
The re-positioning concept has been outlined in the Quality of Quiet Zone (QoQZ) procedure for in-band/OOB measurements in [1], specifically Annex C.3. 
Details about DUT Orientations 1 and 2 have been incorporated in the test condition definitions in [1], specifically Annex C.2, and in [2], specifically Annex J.2. No RAN5 technical specification has incorporated the re-positioning concept and/or the detailed test condition definitions yet. Guidance from the group is requested in which specification, e.g., TS38-521-2 or TS38.508-1, the re-positioning concept and the detailed test condition definitions should be added. 
[bookmark: _Ref16789107]Observation 1: No RAN5 technical specification has incorporated the re-positioning concept and/or the detailed test condition definitions yet.
[bookmark: _Ref16789113]Observation 2: Guidance from the group is requested in which specification, e.g., TS38-521-2 or TS38.508-1, the re-positioning concept and the detailed test condition definitions should be added.
The re-positioning concept and how it applies to the actual NR FR2 OTA test cases has not been incorporated yet either in any 3GPP technical specifications. 
Our view on how the re-positioning impacts the test conditions and test procedures for tests/test cases are summarized in Table 1. First and foremost, the re-positioning concept is optional, i.e., one can perform test cases with Orientation 1 (re-positioning concept is not applied) as long as labs can meet the maximum test system uncertainty in Annex F.1 of [2] with the Quality of Quiet Zone procedure performed without the re-positioning concept applied. Alternatively, the DUT can be re-positioned before and/or during the test depending on the test and metric; this is when Orientations 1 or 2 or combinations thereof, as outlined in Table 1, are considered. While measurements with the re-positioning concept applied will have lower measurement uncertainty, the test time could be increased slightly due to the device re-positioning before and/or during the test. As long as labs can meet the maximum test system uncertainty in Annex F.1 of [2] with the Quality of Quiet Zone procedure performed without the re-positioning concept applied, this test approach is valid and should be reflected in the test procedures accordingly.
[bookmark: _Ref16789118]Observation 3: The re-positioning concept is optional and should be captured in the test procedures accordingly.  

	[bookmark: _Toc13051413]C.3	DUT positioning guidelines
The centre of the reference coordinate system shall be aligned with the geometric centre of the DUT in order to minimize the offset between antenna arrays integrated at any position of the UE and the centre of the quiet zone.
Near-field coupling effects between the antenna and the pedestals/positioners/fixtures generally cause increased signal ripples. Re-positioning the DUT by directing the beam peak away from those areas can reduce the effect of signal ripple on EIRP/EIS measurements. Figure C.3-1 and C.3-2 illustrate how to reposition the DUT in distributed axes and combined axes system, when the beam peak is directed to the DUTs upper hemisphere (DUT orientation 1) or the DUTs lower hemisphere (DUT orientation 2). While these figures are examples of different positioning systems and other implementations are not precluded, the relative orientation of the coordinate system with respect to the antennas/reflectors and the axes of rotation shall apply to any measurement setup.

[image: ]
Figure C.3-1: DUT re-positioning for an example of distributed-axes system

[bookmark: _Ref521493134][image: ]
Figure C.3-2: DUT re-positioning for an example of combined-axes system
For EIRP/EIS measurements, re-positioning the DUT makes sure the pedestal is not obstructing the beam path and that the pedestal is not in closer proximity to the measurement antenna/reflector than the DUT. For TRP measurements, re-positioning the DUT makes sure that the beam peak direction is not obstructed by the pedestal and the pedestal is in the measurement path only when measuring the back-hemisphere. No re-positioning during the TRP measurement is required.




[bookmark: _Ref16711599]Table 1: Impact of Re-Positioning Concept on Tests/Test Cases
	Tests
	Metric
	Test Condition

	
	
	Re-Positioning Concept Applied
	Re-Positioning Concept NOT Applied

	Beam Peak Search
	3D Scan of EIRP/EIS
	Note 1
	Note 7

	Spherical Coverage
	CDF (EIRP)/CCDF (EIS)
	Note 1
	Note 7

	TX power
	EIRP in TX Beam Peak
	Note 2
	Note 7

	TX power (In-Band/OOB)
	TRP in TX Beam Peak
	Note 2
	Note 7

	Spurious Emissions
	TRP in (in-band) TX Beam Peak
	Note 3
	Note 7

	TX Signal Quality
	EVM in TX Beam Peak
	Note 2
	Note 7

	RX Sensitivity
	EIS in RX Beam Peak
	Note 2
	Note 7

	QoQZ (In-Band/OOB)
	EIRP
	Note 4
	Note 8

	QoQZ (In-Band/OOB)
	TRP
	Note 5
	Note 9

	QoQZ (Spurious Domain)
	TRP
	Note 6
	Note 10

	Note 1: Two hemispheres scanned separately, i.e., DUT Orientation 1 for 0o≤≤90o and DUT Orientation 2 for 90o<≤180o. Device is re-positioned during the test (without UBF activated)
Note 2: DUT Orientation 1 if (in-band) beam peak is within 0o≤≤90o of DUT Orientation 1 and DUT Orientation 2 if (in-band) beam peak is within 90o<≤180o of DUT Orientation 1. No re-positioning of the device during the test 
Note 3: If (in-band) beam peak is within 0o≤≤90o of DUT Orientation 1 perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If (in-band) beam peak is within 90o<≤180o of DUT Orientation 2: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. Device with UBF activated needs to be re-positioned during the test.
Note 4 Reference AUT pointing in single hemisphere only, i.e., rotation angles in D.2.7 limit the range of antenna rotations to 180o. 
Note 5: Reference AUT pointing in single hemisphere only, i.e., rotation angles in D.2.7 limit the range of antenna rotations to 180o. No re-positioning of the reference AUT during TRP scan.
Note 6: Reference AUT pointing in single (forward looking) direction only, i.e., rotation angle is limited to one angle. No re-positioning of the reference AUT during TRP scan.
Note 7: DUT Orientation 1 is used for entire duration of the test, i.e., for 0o≤≤180o. No re-positioning of the device during the test
Note 8: Reference AUT pointing in all directions covering both hemispheres, i.e., rotation angles in D.2.7. are not limited to 180o
Note 9: Reference AUT pointing in all directions covering both hemispheres, i.e., rotation angles in D.2.7. are not limited to 180o. No re-positioning of the reference AUT during TRP scan.
Note 10: Reference AUT pointing in two (forward & backward looking) directions, i.e., rotation angles are limited to two angles. No re-positioning of the reference AUT during TRP scan.



The aspects highlighted in Table 1 are the basis for updates to RAN5 specifications for the in-band OTA test procedures [3], the Test Procedure for Spurious Emissions [4], and the Quality of Quiet Zone procedure for Spurious Emissions [5]. 
[bookmark: _Ref16789129]Proposal 1: Adopt the re-positioning concept outlined in Table 1 in RAN5 technical specifications 
Conclusion
The following observations and proposals were made in this contribution
Observation 1: No RAN5 technical specification has incorporated the re-positioning concept and/or the detailed test condition definitions yet.
Observation 2: Guidance from the group is requested in which specification, e.g., TS38-521-2 or TS38.508-1, the re-positioning concept and the detailed test condition definitions should be added.
Observation 3: The re-positioning concept is optional and should be captured in the test procedures accordingly.
Proposal 1: Adopt the re-positioning concept outlined in Table 1 in RAN5 technical specifications 
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