

[bookmark: _Toc21026602][bookmark: _Toc27743853][bookmark: _Toc36197026][bookmark: _Toc36197718][bookmark: historyclause]3GPP TSG-RAN5 Meeting #91-e	R5-213840
Electronic Meeting, 17th – 28th May 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.521-2
	CR
	0536
	rev
	1
	Current version:
	16.7.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR to 38.521-2 on larger quiet zone with grey-box approach

	
	

	Source to WG:
	Keysight Technologies UK Ltd

	Source to TSG:
	R5

	
	

	Work item code:
	5GS_NR_LTE-UEConTest
	
	Date:
	2021-05-06

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	Without definition of larger QZs, devices larger than 30cm cannot be tested

	
	

	Summary of change:
	Introduce the additional QZs including the grey-box test approach

	
	

	Consequences if not approved:
	Devices larger than 30cm cannot be tested

	
	

	Clauses affected:
	N.3, O.2.4, O.2.5

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS/TR 38.508-1 CR 1950

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Discussion papers in R5-213813 and R5-213857

	
	

	This CR's revision history:
	R5-213248r1: adjusted title and fixed word filename
R5-213248r2: replace maximum separation with minimum QZ size, added alternate reference points in O.2.5, corrected the order of clauses (N before O). 



[bookmark: _Toc524968908][bookmark: _Toc524968914]
<<< START OF CHANGES >>>
<<< START OF CHANGE >>>
[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.

Figure N.3-1: DUT re-positioning for an example of distributed-axes system

[bookmark: _Ref521493134]
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.
The radiating portions of the device have to be fully enclosed within the quiet zone, but the non-radiating portions of the device can be located/placed outside the quiet zone if a vendor declaration with positioning reference points and the minimum QZ required to contain all active antennas within the quiet zone (per band) is provided. This grey-box testing approach where the declared reference point is aligned with the centre of the QZ is further illustrated in Figure N.3-3. 

Figure N.3-3: Grey-box test approach
In the absence of a vendor declaration, the geometric centre of the DUT shall be aligned with the centre of the QZ and the DUT shall be fully contained within the QZ. This black-box testing approach is further illustrated in Figure N.3-4. 

Figure N.3-4: Black-box test approach
<<< Skip unchanged sections >>>
O.2.4	Size of the quiet zone
The size of the quiet zone within which the variations of measurements are evaluated depends on the size of the DUT. For smartphones, the quiet zone shall be considered a sphere with radius of R=10cm. For larger smartphones and tablet type devices, the quiet zone shall be considered a sphere with radius of R=15cm. For even larger device, e.g., larger tablets and laptops, quiet zones of radius R=20cm and R=27.5cm shall be considered. Alternate quiet zone sizes can be defined for even larger DUTs.
The quality of quiet zone procedure for systems supporting larger multiple quiet zone sizes can be performed for the largest quiet zone radius only and the results can be applied to the smaller quiet zone radiius if the same chamber components affecting QoQZ, i.e., reflector, feed probes, etc, are used. Performing separate sets of quality of quiet zone measurements for different radii is not precluded.
[bookmark: _Toc21026933][bookmark: _Toc27744231][bookmark: _Toc36197402][bookmark: _Toc36198096]O.2.5	Reference AUT positions
The reference AUT shall be positioned in a total of 7 different reference positions, shown in Figure O.2.5.1-1 and O.2.5.2-1
While position 1, P1, is the centre of the quiet zone, the remaining positions, 2 through 7, are off-centre positions each displaced by the radius of the quiet zone, R. The coordinates of the respective test points are shown in Table O.2.5-1.
Table O.2.5-1: Reference AUT Measurement Coordinates
	Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	R
	0
	0

	P3
	-R
	0
	0

	P4
	0
	R
	0

	P5
	0
	-R
	0

	P6
	0
	0
	R

	P7
	0
	0
	-R


For quiet zones exceeding 30cm in diameter, i.e., R=20cm and R=27.5cm, an alternate set of reference points can be selected for the quality of quiet zone evaluation, summarized in Table O.2.5-2
Table O.2.5-1: Alternate Reference AUT Measurement Coordinates for R=20cm and R=27.5cm Quiet Zones
	Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	R
	0
	0

	P3
	-R
	0
	0

	P4
	0
	R
	0

	P5
	0
	-R
	0

	P6
	0
	0
	z6

	P7
	0
	0
	-z7

	Note: z6 and z7 are the maximum declared DUT heights in ±z defined in the chamber specification and are bound to a minimum of 15cm. The DUT antennas (grey-box approach)/the DUT (black box approach) cannot extend past these heights within the QZ (in z) when installed in the system.



[bookmark: _Hlk3995822]<<< Skip unchanged sections >>>
<<< END OF CHANGES >>>

3GPP
image1.emf
Distributed-Axes System:

DUT Orientation 1

Distributed-Axes System:

DUT Orientation 2

Top

Bot Top

Bot


image2.emf
Combined-Axes System:

DUT Orientation 1

Top

Bot

Combined-Axes System:

DUT Orientation 2

Top Bot


image3.emf
x

QZ with radius R

Reference Point 

(declared)

Centre of QZ


image4.emf
QZ with radius R

Centre of QZ (aligned with 

geometric centre of DUT)


