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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At RAN5 #4-5G-NR Adhoc, details of the procedure for the characterization of the quality of quiet zone (QoQZ) for spurious emissions have been discussed [1-3] and the outcome has been summarized in a way forward [4]. In this contribution, we shed light on the implications when the backward direction, i.e., orienting the reference antenna towards the positioner, is included in the  QoQZ procedure.
Discussion
In the way forward [4], two possible options for the orientations of the reference antenna have been identified as displayed in Figure 1. 
[image: ]
Figure 1: Reference antenna orientations for QoQZ procedure
In the first option the reference antenna is only orientated in the forward direction, i.e. away from the positioner structure. Whereas, in the second option the antenna is in addition orientated backward facing. In this paper, we focus on the second option.
Due to structural, mechanical and functional requirements, a positioner inevitably contains materials which are not transparent for microwaves resulting in absorption and reflections. The latter usually are minimized by absorbers, in order to achieve a good in-band QoQZ. Thus in the backward facing case the radiation of the reference antenna is absorbed and the measured efficiency is essentially given by the noise floor of the VNA. The latter depends on the applied VNA model and settings such as the measurement bandwidth.
Observation 1: In a well-designed system, the radiation of the reference antenna is absorbed when it is facing backwards, i.e. towards, the positioner. 
Observation 2: The associated efficiency measurement result depends on the VNA model and settings and rather represents properties of the VNA than the ones of the electromagnetic environment.
Assuming a typical dynamic range of the VNA and path loss of an IFF system results in backward facing measurement values roughly 70 dB lower than that of the forward orientation. For 7 positions, 2 orientations and 2 polarizations, this results in a standard deviation of approximately 35dB. 
Observation 3: Considering measurements with backward orientation results in an extremely high measurement uncertainty for the QoQZ on the order of 35 dB.
Moreover, since the spurious emission requirement is regulatory and fixed, the test tolerance is zero. This results in a misdetection of a spurious emission towards the positioner regardless of the MU of the QoQZ as the test requirement does not depend on the latter, when the DUT is not repositioned during the test case.
Observation 4: The misdetection of spurious emissions radiating towards the positioner is independent on the MU of the QoQZ and can only be impeded by a DUT repositioning approach.
Taking the above analysis into account we propose:
Proposal 1: Limit the orientations of the reference antenna in the QoQZ procedure for spurious emissions to the forward facing orientation.
Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurements
6 GHz – 80 GHz for spurious emissions measurements

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	not relevant

	#5
	Temperature range of the test equipment
	not relevant

	#6
	Channel bandwidth
	not relevant



	Conclusion
In summary, including the backward facing orientation in the QoQZ procedure results in unreasonably high QoQZ MU not representing the electromagnetic properties of the chamber but depending on the VNA and its settings applied. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Observation 1: In a well-designed system, the radiation of the reference antenna is absorbed when it is facing backwards, i.e. towards, the positioner. 
Observation 2: The associated efficiency measurement result depends on the VNA model and settings and rather represents properties of the VNA than the ones of the electromagnetic environment.
Observation 3: Considering measurements with backward orientation results in an extremely high measurement uncertainty for the QoQZ on the order of 35 dB.
Observation 4: The misdetection of spurious emissions radiating towards the positioner is independent on the MU of the QoQZ and can only be impeded by a DUT repositioning approach.
Proposal 1: Limit the orientations of the reference antenna in the QoQZ procedure for spurious emissions to the forward facing orientation.
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