[bookmark: _Hlk6897498][bookmark: _Hlk3548187][bookmark: _Toc508617208][bookmark: _GoBack]3GPP TSG-RAN5 Meeting #88-e		R5-204191r2
Electronic meeting, 17 August - 28 August 2020

Agenda item:	5.3.2.17
Source:	Keysight Technologies
[bookmark: _Hlk517280009]Title:	On Larger Quiet Zone Sizes 
Document for:	Discussion and Endorsement
Introduction
This contribution addresses the need for larger quiet zone sizes and provides our view on this topic.
Discussion
In the last few meetings, the topic of larger quiet zone sizes were discussed in [1][2]. Both contributions investigated quiet zone sizes required for various UE types including power classes, e.g., tablets, laptops, CPEs, etc, and highlighted that the current 30cm spherical quiet zone is not sufficient to test larger devices, e.g., tablets and laptops. It was furthermore pointed out that larger quiet zone sizes previously defined in legacy OTA test plans, e.g., 50cm diameter, are not sufficient to provide good coverage. For instance, in [2] it was observed that based on the data set studied, almost 20% of devices could not fit into a 50cm QZ.
Observation 2 (from [2]): ~81% of the devices in the available dataset are covered with a 50cm QZ.
In order to increase the coverage, we provided the following suggestions offline to increase coverage of devices with larger QZs
1.	define two QZ sizes (above 30cm), one for up to mid-sizes laptops and one for the remaining devices
2.	define just a single QZ size (above 30cm) suitable for 100% of the devices
3.	define just a single QZ size (above 30cm) that is suitable for the majority of devices and define an applicability that devices that cannot fit into the largest defined QZ are exempt
4.	define just a single QZ size (above 30cm) that is suitable for a majority of devices and for even larger devices, apply a white/grey box approach and allow the device to be re-positioned so that the antennas but not the entire device are enclosed within the QZ
5.	keep the current 30cm QZ and for devices that don’t fit into the 30cm QZ, apply a white/grey box approach and allow the device to be re-positioned so that the antennas but not the entire device are enclosed within the 30cm QZ
Limiting the number of quiet zone sizes is certainly desirable to reduce the number of test system configurations, quiet zone validations, etc.
[bookmark: _Ref46927694]Observation 1: It is desirable to limit the total number of quiet zone sizes
Unfortunately, it is impossible to estimate the largest device size for PC3 and PC1 devices, current focus within RAN5, that will be deployed in the foreseeable future which makes it almost impossible to determine the largest quiet zone that will guarantee a 100% coverage. 
[bookmark: _Ref46927695]Observation 2: It is unknown which quiet zone size will guarantee a 100% coverage for PC3 and PC1 devices.
During offline discussions among interested parties, it was suggested that not all devices can or have to be covered 100%, i.e., conformance testing for large devices that could not fit within the largest defined quiet zone would be waived which resulted in two action points created in the last meeting
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#87e.22
	RF
	OEM vendors and Operators to provide feedback whether RAN5 conformance and regulatory test coverage for all sizes of devices is needed and by when, e.g., even if the maximum antenna separation is larger than the largest defined QZ size.
	OEMs and Operators
	R5-202082
R5-202083
R5-202084
R5-202085
R5-198262
	RAN5#88e
	Open

	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
	RAN5#88e
	Open



We believe that RAN5 should strive for 100% test coverage of PC1 and PC3 devices especially since the 3GPP conformance test cases include regulatory test cases. While some regions have dedicated regulatory bodies, e.g., FCC, to develop dedicated regulatory test cases to augment or replace 3GPP conformance test cases, we feel it is important that no waivers for conformance/regulatory test cases are currently considered.  
[bookmark: _Ref46927697][bookmark: _Ref48732704][bookmark: _Ref49145768]Proposal 1: RAN5 to strive for 100% test coverage for PC1 and PC3 devices and close AP#87e.22, and study alternate approaches to address larger quiet zones
Instead of defining a quiet zone size that fully encloses the entire device, one suitable approach to reduce the sizes of applicable OTA systems is to make sure that all antenna panels integrated in the DUT are enclosed within a fixed and previously assessed quiet zone while allowing the device to extend beyond the quiet zone. This approach would not require the declaration of the exact location of each antenna, typically required for a white box test approach. Instead, the part of the device to be aligned with the centre of the quiet zone and the maximum antenna panel displacement from the reference point is sufficient (grey box). This approach would greatly increase test case coverage while significantly reducing the size of FR2 OTA test systems and IFF reflector sizes; on the other hand, this approach would require the positioning system to be designed for devices larger than the defined quiet zones. 
[bookmark: _Ref46927696]Observation 3: A grey-box approach, i.e., declaration of a reference point to be aligned with the centre of the quiet zone and the maximum antenna panel displacement from this reference point, could significantly increase test case coverage and allow more compact FR2 OTA system sizes. 
In order to estimate the maximum quiet zone size suitable for currently planned PC1 and PC3 devices, an action point for OEMs and Operators was created in the last meeting, i.e., AP#87e.24 
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	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
	RAN5#88e
	Open



In order to limit OTA system sizes and being able to strive for 100% coverage of test cases for PC1 and PC3 devices released in the foreseeable future, it is proposed to hold off on defining a quiet zone larger than 30cm until sufficient feedback has been received on this action point as well as AP#87e.23. 
[bookmark: _Ref46927698][bookmark: _Ref48732710]Proposal 2: Hold off on defining a quiet zone larger than 30cm for PC1 and PC3 devices until sufficient feedback has been received on AP#87e.24 and AP#87e.23
It seems unlikely that OEMs will separate antenna panels by distances close to the maximum diameter for large devices, e.g., exceeding 50cm (currently the largest typical quiet zone for cellular OTA testing), due the large cable/insertion losses large antenna separations would yield. In case PC3 and PC1 devices get introduced with antenna separation distances that exceed the largest quiet zone, 100% test coverage could be guaranteed various ways:
· Introduction of white box testing, i.e., declaration of exact antenna locations and the applicability of active antenna panels, which would allow active antenna arrays to be placed within the largest quiet zone
· Definition of larger quiet zone
· Definition of non-spherical quiet zone, e.g., cylindrical with device positioning declaration that would guarantee the active antenna panels are always enclosed.
Only as a last resort, waiving of conformance testing should be considered for PC3 and PC1 devices with antenna separations (grey box) larger than the largest quiet zone. 
Conclusion
The following observations and proposals were made in this contribution
Observation 1: It is desirable to limit the total number of quiet zone sizes
Observation 2: It is unknown which quiet zone size will guarantee a 100% coverage for PC3 and PC1 devices.
Observation 3: A grey-box approach, i.e., declaration of a reference point to be aligned with the centre of the quiet zone and the maximum antenna panel displacement from this reference point, could significantly increase test case coverage and allow more compact FR2 OTA system sizes.
Proposal 1: RAN5 to strive for 100% test coverage for PC1 and PC3 devices
Proposal 2: Hold off on defining a quiet zone larger than 30cm until sufficient feedback has been received on AP#87e.24
Proposal 1: RAN5 to strive for 100% test coverage for PC1 and PC3 devices and close AP#87e.22, and study alternate approaches to address larger quiet zones
Proposal 2: Hold off on defining a quiet zone larger than 30cm for PC1 and PC3 devices until sufficient feedback has been received on AP#87e.24 and AP#87e.23
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