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Introduction
Following the discussion in previous meetings regarding QZ sizes larger than 30cm in diameter, we present here our views on the next steps.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Summary of discussion during past meetings
There has been extensive discussion over the past two meetings about the definition of a new QZ size larger than current 30cm in diameter. DUT size market survey, analysis and proposals from previous meetings in [1] and [2] are still valid but the progress is on-hold until feedback for the following AP is provided:
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#87e.23
	RF
	OEM vendors and Operators to provide feedback on how to handle test coverage for large devices in case 100% coverage cannot be ensured.
Any TP allowance, MU relaxations allowed for meeting the requirements 
	OEMs and Operators
	R5-202082
R5-202083
R5-202084
R5-202085
R5-198262
R5-198262
R5-204191
R5-204200
	RAN5#89e
	Open

	AP#87e.24
	RF
	OEM vendors and operators to provide data on max antenna separation distances and device size for NR FR2 devices that can currently not be tested with the largest QZ size of 30cm in diameter. 
	OEMs and Operators
	R5-202082
R5-202083
R5-202084
R5-202085 
R5-198262
R5-204191
R5-204200
	RAN5#89e
	Open



Besides those, there was an extensive email discussion during last meeting where additional options were presented, summarized in the following table:
	Option
	DUT size / Antenna separation
	MU
	Comments / Alternate approaches

	#1
	DUT size ≤ 30cm
	Current MU
	-

	#2
	DUT size >30cm
FR2 antenna separation ≤ 30cm
	Current MU
	Grey-box

	#3
	DUT size > 30cm
FR2 antenna separation > 30cm
	MU to be studied
	New QZ size
Alternate approaches to be studied to maximize coverage

	#4
	30cm < DUT size ≤ [35-40 cm]
30cm < FR2 antenna separation  < [30-35 cm] 
	Current MU + relaxation

	QZ extended for current chambers
Grey-box



Option #1 is actually current state where devices shall be contained within the defined 30cm maximum QZ diameter. 
Option #2 can be enabled with minor impact on MU or TT since the antennas are to be contained within the defined 30cm maximum QZ diameter. On the other hand, two major topics need to be clarified:
1. Grey-box approach is to be defined in the TS so a manufacturer shall declare the specific location of the antennas within the device so the geometrical center between them is centered in the Quiet Zone. Alternatively, the manufacturer could opt to declare that geometrical center to be used for testing.
2. Maximum DUT size and whether it can be tested in a specific test system depends on the later and the available space in the positioner and/or chamber so the DUT can rotate without obstacles.
Based on the market survey in [1], it is expected that most tablet devices will be covered by either options #1 or #2.
Observation 1: introducing grey-box approach with current 30cm QZ size will enable testing of most tablet devices.
Option #3 has been proposed for the past few meetings in [1] and [2]. Based on the available market survey, a new QZ size is required to test large devices (e.g. laptops). Based on the same analysis, it was proposed in [1] to select 55cm as the QZ size to test devices larger than current QZ limited to 30cm.
Observation 2: irrespective of potential improvements to current QZ size (i.e. 30cm), a new QZ size is required to test large devices (e.g. laptops).
Option #4 requires current test systems, designed under the assumption of a maximum QZ diameter of 30cm, to be extended beyond that. This would become a completely new requirement and therefore current chambers/test systems cannot ensure the same performance as for QZ = 30cm. Based on the request from some companies, we present in the following section a preliminary assessment of the degradation and corresponding increase to the MU and TT.

Impact on extending current test systems beyond 30cm
In the course of discussions during last meeting, the idea of extending QZ size of current available systems to a QZ size in the range of ~ 35 to 40cm (described as option #4 above) was presented. This extension, in combination with the grey-box approach, would help increase the device coverage for current systems designed under the assumption of a 30cm QZ, but it has a major impact on the chamber OTA performance.
Assuming that a particular test chamber, and the corresponding positioning system inside it, is capable of testing devices larger than 30cm in diameter, there is an obvious impact on the Measurement Uncertainty due to the degradation of the amplitude taper and ripple for the extended region below 30cm. This MU degradation, which will turn into MU increase, will affect at least the following contributors:
1. Quality of the Quiet Zone
2. Influence of the XPD 
3. Influence of noise
4. Positioning misalignment
5. DUT repositioning
While 1, 2 and 3 are due to the physics of the IFF methodology (i.e. Compact Antenna Test Range), 3 and 4 have to be revaluated due to the grey-box approach.
Observation 3: the QZ extension of current test systems beyond 30cm will impact MU and TT.
[bookmark: _GoBack]Based on preliminary measurements in a chamber designed for 30cm QZ while the positioner is specified to hold devices larger than 30cm in diameter, there is a degradation of 0.7dB of the QoQZ MU. Therefore, it would mean an increase of the Quality of Quiet Zone uncertainty contribution in Stage 2: DUT measurement from 0.6dB to 1.3dB.
Observation 4: the QZ extension of current test systems from 30cm to 35cm will require an increase of the Quiet Zone uncertainty contribution by 0.7dB.
Looking at the impact on the overall MU, and taking MOP as example, this relaxation is reflected by an increase of 0.56dB and 0.55dB in the Expanded Uncertainty for EIRP and TRP respectively. As mentioned above, other MU contributors should be revaluated to confirm the actual increase on the overall MU.
Proposal 1: in attendance of feedback for AP#87e.23 and AP#87e.24 for the definition of a new QZ size larger than 30cm, study the impact on MU of extending QZ size up to 35cm for current chambers supporting 30cm QZ.
Proposal 2: in attendance of feedback for AP#87e.23 and AP#87e.24 for the definition of a new QZ size larger than 30cm, study the impact on MU of grey-box approach.
In addition, and despite the long standing discussion within the industry for the past few years, there has been no conclusion on whether the phase curvature over the test volume would impact DUT’s beam selection, but this extension of the QZ for current test systems will certainly increase the phase curvature over the test volume. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this contribution, the following observations and proposals were made:
Observation 1: introducing grey-box approach with current 30cm QZ size will enable testing of most tablet devices.
Observation 2: irrespective of potential improvements to current QZ size (i.e. 30cm), a new QZ size is required to test large devices (e.g. laptops).
Observation 3: the QZ extension of current test systems beyond 30cm will impact MU and TT.
Observation 4: the QZ extension of current test systems from 30cm to 35cm will require an increase of the Quiet Zone uncertainty contribution by 0.7dB.
Proposal 1: in attendance of feedback for AP#87e.23 and AP#87e.24 for the definition of a new QZ size larger than 30cm, study the impact on MU of extending QZ size up to 35cm for current chambers supporting 30cm QZ.
Proposal 2: in attendance of feedback for AP#87e.23 and AP#87e.24 for the definition of a new QZ size larger than 30cm, study the impact on MU of grey-box approach.
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