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Introduction
The Quality of Quiet Zone (QoQZ) procedure has been defined initially in [1] and was later incorporated in [2]. After further review of the procedure, additional clarifications are needed. 
Discussion
In [2], it is stated that a range of angles for the QoQZ validation can be skipped if the re-positioning approach is considered for the in-band/OOB procedure, e.g., for combined-axes systems
If the device re-positioning approach outlined in Annex N is adopted for all EIRP/EIS/TRP based conformance test cases, the quality of quiet zone analysis is sufficient only for  = 0o, 45o, 90o, 270o, and 315o.
and for the spurious emissions procedure
If the device re-positioning approach is adopted for the spurious emissions test cases, i.e., two hemispheres are measured separately which involves the DUT, while connected to the gNB emulator, to be rotated by 180o around its axis halfway through the test, the quality of quiet zone analysis is sufficient only for  = 0o.
The re-positioning concept is further outlined in Clause N.3. 
	[bookmark: _Toc21026927][bookmark: _Toc27744225][bookmark: _Toc36197396][bookmark: _Toc36198088]N.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 N.3-1 and N.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.
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Figure N.3-1: DUT re-positioning for an example of distributed-axes system

[bookmark: _Ref521493134][image: ]
Figure N.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: _Ref45724073][bookmark: _Ref47694399]Observation 1: The re-positioning concept was introduced to introduce lower QoQZ MU for test systems by making sure that the path between DUT and measurement probe is not obstructed by the pedestal of the positioner. This approach allows the reference antenna orientations to be limited to a single hemisphere only. 
Skipping the rotation angles  of 135o to 225o of the reference antenna around the y axis therefore prevents the reference antenna pattern to be radiated towards or at the pedestal of the positioner/back hemisphere. 
However, when the re-positioning concept is not applied to the QoQZ measurements and thus the FR2 test cases, the impact of the pedestal needs to be considered in the overall MU assessment of the system. The original intention was therefore that when the re-positioning concept is not applied for the in-band/OOB QoQZ procedure, the reference antenna is pointed towards the pedestal of the positioner ( =135o and 225o) and that for the spurious QoQZ procedure, the reference antenna is pointed directly at the pedestal of the positioner ( =180o), which has been highlighted accordingly in [3]
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[bookmark: _Ref45724074]Observation 2: When the re-positioning concept is not applied to FR2 test cases, the intent of the QoQZ validation was to include reference antenna orientations in the measurements that made the reference antenna point towards the pedestal (in-band/OOB) or at the pedestal (spurious emissions). 
The intended reference antenna directions with respect to the positioner pedestal (for a combined-axis system) for these cases are outlined in Figure 1 for an example combined-axes system. 
Following discussions on the QoQZ procedure, it became clear that some un-intended reference antenna orientations might not have been excluded properly in the QoQZ validation procedure. For instance, it could be envisioned that the pedestal is moved away from the reference antenna pattern when the antenna is positioned to radiated in the backwards direction. Examples of such positioning are illustrated in Figure 2. Clearly, the reference antenna orientations (rotations  around the y axis) match those in Figure 1 with the difference that the reference antenna is pointing its radiation pattern towards or at the positioner pedestal in Figure 1 while the pedestal in Figure 2 has been completely moved away from the radiation pattern of the reference antenna. This approach to evaluate the QoQZ of the system is clearly not representative of the conditions the DUT experiences, i.e., this approach completely underestimates the measurement uncertainty. 
It is therefore proposed to clarify in the QoQZ procedures that the positioner coordinates/orientations with respect to the reference probe (P0 for RRM, reflector for CATR) shall remain the same for each reference antenna orientation. 
[bookmark: _Ref45724075]Proposal 1: Clarify in the QoQZ validation procedures that the positioner coordinates/orientations with respect to the reference probe (P0 for RRM, reflector for CATR) shall remain the same for each reference antenna orientation.
A CR has been prepared accordingly in [4]. 
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[bookmark: _Ref45722171]Figure 1: Intended Reference Antenna Orientations for QoQZ Validation Testing with respect to Combined-Axes Positioner (left: top view; right: side view). On top:  =135o (In-band/OOB QoQZ), centre:  =180o (spurious QoQZ),bottom:  =225o (In-band/OOB QoQZ).
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[bookmark: _Ref45722885]Figure 2: Un-Intended Reference Antenna Orientations for QoQZ Validation Testing with respect to Combined-Axes Positioner (left: top view; right: side view). On top:  =135o (In-band/OOB QoQZ), centre:  =180o (spurious QoQZ),bottom:  =225o (In-band/OOB QoQZ).

Conclusion
The following observations and proposals were made in this contribution
Observation 1: The re-positioning concept was introduced to introduce lower QoQZ MU for test systems by making sure that the path between DUT and measurement probe is not obstructed by the pedestal of the positioner. This approach allows the reference antenna orientations to be limited to a single hemisphere only.
Observation 2: When the re-positioning concept is not applied to FR2 test cases, the intent of the QoQZ validation was to include reference antenna orientations in the measurements that made the reference antenna point towards the pedestal (in-band/OOB) or at the pedestal (spurious emissions).
Proposal 1: Clarify in the QoQZ validation procedures that the positioner coordinates/orientations with respect to the reference probe (P0 for RRM, reflector for CATR) shall remain the same for each reference antenna orientation.
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Reference Antenna Orientations for QoQZ
Procedure

« If the device repositioning concept is accepted, a single reference
antenna orientation (forward facing) and two orthogonal antenna
polarizations shall be used

« If the device repositioning concept is not accepted, two reference
antenna orientations (forward and backward facing) and two antenna
polarizations shall be used
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