[bookmark: _Hlk6897498][bookmark: _Hlk3548187][bookmark: _Toc508617208]3GPP TSG-RAN5 Meeting #88-e		R5-204189
Electronic meeting, 17 August - 28 August 2020

Agenda item:	5.3.2.17
Source:	Keysight Technologies
[bookmark: _Hlk517280009]Title:	Preliminary QoQZ and EIRP MU results for ETC testing 
Document for:	Discussion and Endorsement
Introduction
This contribution is providing preliminary QoQZ and EIRP MU values for a test system capable of full 3D testing under ETC. 
Discussion
In [1], the next steps on ETC were endorsed. 
	Proposal 1: Set target completion date for TE vendors to complete MU on ETC for conformance test cases that are required ETC testing for Priority 1 and Priority 2 test cases by RAN5#89 meeting in November 2020. 
Proposal 2: If the MU work on ETC using 3D scans has been completed by RAN5#89. 
-       Test cases that require 3D scans shall be tested under ETC.
-       Test cases performed in the beam peak direction shall use the beam peak search performed under ETC, using 3D scans
-       Beam peak search 3D scan shall be studied for full and hemispherical scans during the MU work. Study of smaller sectors is not precluded. 

Proposal 3: If none of the MU work on ETC has been completed by RAN5#89, only NTC will be tested.



[bookmark: _Hlk47417840]With RAN5#89 fast approaching, this contribution is meant to provide preliminary MU results with an ETC enclosure surrounding the DUT. While various discussions are ongoing in RAN4 whether current requirements are applicable to ETC, [2] currently specifies ETC for the following test cases, all based on EIRP/EIS metric:
· 6.2.1	UE Maximum Output Power
· 6.2A.1 UE maximum output power (for CA)
· 7.3.2	Reference sensitivity power level
· 7.3A.2 Reference sensitivity power level for CA
Therefore, the abbreviated QoQZ tests in this contribution were based on the EIRP metric measured in an IFF based OTA system. Additionally, TRP/pattern measurements were performed with and without the ETC enclosure surrounding the reference antenna to demonstrate the ability to accurately perform full 3D scans. 
In [3], we showed that 14 TRP measurements with a single antenna orientation (forward looking with ==0o) at 7 different positions, P1-P7, with two orthogonal reference antenna polarizations (pol=0o and 90o) approximates the QoQZ MU well for the TRP metric while taking the re-positioning concept into account. 


	[bookmark: _Ref531013812]Table 3: Analysis of TRP QoQZ std. deviations from [3] for different subsets of reference AUT orientations
	Frequency [GHz]
	TRP Standard Deviation [dB]
	Number of Measurements
	Angles  [o]
	Angles  [o]
	Angles Pol [o]

	23.45
	0.32
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.38
	70
	-90, 0, 90
	0, 90, 270
	0, 90

	
	0.31
	14
	0
	0
	0, 90

	32.125
	0.44
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.50
	70
	-90, 0, 90
	0, 90, 270
	0, 90

	
	0.50
	14
	0
	0
	0, 90

	40.8
	0.37
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.44
	70
	-90, 0, 90
	0, 90, 270
	0, 90

	
	0.37
	14
	0
	0
	0, 90






A similar analysis of the QoQZ data from [4] for the EIRP metric compiled in Table 1 also shows good correlation of the abbreviated EIRP QoQZ MU scan with the full EIRP QoQZ MU scan.
[bookmark: _Ref46761212]Table 1: Analysis of EIRP QoQZ std. deviations from [4] for different subsets of reference AUT orientations
	Frequency [GHz]
	EIRP Standard Deviation [dB]
	Number of Measurements
	Angles  [o]
	Angles  [o]
	Angles Pol [o]

	23.45
	0.33
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.41
	14
	0
	0
	0, 90

	32.125
	0.46
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.56
	14
	0
	0
	0, 90

	40.8
	0.39
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.47
	14
	0
	0
	0, 90


[bookmark: _Ref46763612]
[bookmark: _Ref46764081]Observation 1: The abbreviated QoQZ scan with 14 measurement points shows good correlation with the full scan for the EIRP QoQZ MU. 
This contribution is based on a set of abbreviated EIRP QoQZ MU campaigns with 14 measurement points without and with the ETC enclosure surrounding the reference antenna as outlined schematically in Figure 1. The quiet zone size evaluated in this contribution is a 30cm sphere. 
[image: ]
[bookmark: _Ref528786801]Figure 1: Sample reference AUT orientations in a combined-axes system for position 4, P4 without the ETC enclosure (NTC) on the left and with the ETC enclosure on the right.
The EIRP QoQZ standard deviations/MUs from this abbreviated QoQZ scan are tabulated in Table 2 with the reference antenna in standalone configuration/NTC, i.e., without ETC enclosure, and with the reference antenna surrounded by the ETC enclosure. Additionally, the difference in the mean EIRPs of the 14 measured EIRPs is shown in Table 2.
[bookmark: _Ref46762806]Table 2: Analysis of EIRP QoQZ std. deviations from the abbreviated 14 measurement point QoQZ scan without and with the ETC enclosure surrounding the reference antenna for a 30cm spherical QZ.
	Frequency [GHz]
	EIRP Standard Deviation [dB]
	Difference in Mean EIRP [dB]

	
	NTC (without ETC enclosure)
	with ETC enclosure
	|NTC - ETC|

	23.45
	0.49
	0.31
	0.18

	32.125
	0.60
	0.67
	0.41

	40.8
	0.19
	0.59
	0.22


Clearly, the EIRP QoQZ MU differences with and without ETC enclosure is very small which indicates that the ETC enclosure does not seem to increase the QoQZ MU for ETC testing much at all. 
Given the small differences in mean EIRPs, a new MU element (systematic error) related to ETC testing of EIRP/EIS metrics must be introduced when test cases are executed with the ETC enclosure surrounding the DUT. 
[bookmark: _Ref46763613]Observation 2: The effect of the ETC enclosure surrounding the DUT does not seem to have a significant impact on QoQZ MU based on the EIRP metric. 
[bookmark: _Ref47349871]Observation 3: The effect of the ETC enclosure surrounding the DUT has a small impact on the mean EIRP. 
[bookmark: _Ref47116539]Proposal 1: Introduce an MU element (systematic error) related to ETC testing of EIRP/EIS metric in 38.903 based on the difference in mean EIRPs from the QoQZ validation with and without the ETC enclosure. 
Additionally, TRP radiation patterns without and with the ETC enclosure surrounding the reference antenna at 40.8GHz demonstrate a very small impact on the 3D radiation patterns which indicate that ETC can be tested using full 3D scans, e.g., TRP, beam peak searches, and spherical coverage analyses.


Table 3: Comparison of TRP radiation patterns (using a 30dB dynamic range scale) without and with the ETC enclosure surrounding the reference antenna. 
	Frequency [GHz]
	TRP Patterns (30dB dynamic range)

	
	NTC (without ETC enclosure)
	with ETC enclosure

	40.8
	[image: ]
	[image: ]



[bookmark: _Ref46763614]Observation 4: The effect of the ETC enclosure surrounding the DUT does not seem to have a significant impact on 3D metrics such as TRP. 
A full QoQZ evaluation will be presented at the next meeting to properly quantify the impact of the ETC enclosure on QoQZ MUs. However, the preliminary results demonstrate that 3D scans can be made under ETC and that the MU for ETC testing is not increased significantly.
[bookmark: _Ref47116538]Observation 5: Preliminary results demonstrate that 3D scans (TRP, beam peak searches, and spherical coverage analyses) can be made under ETC and that the MU for ETC testing is not increased significantly
Conclusion
The following observations and proposals were made in this contribution
Observation 1: The abbreviated QoQZ scan with 14 measurement points shows good correlation with the full scan for the EIRP QoQZ MU.
Observation 2: The effect of the ETC enclosure surrounding the DUT does not seem to have a significant impact on QoQZ MU based on the EIRP metric.
Observation 3: The effect of the ETC enclosure surrounding the DUT has a small impact on the mean EIRP.
Observation 4: The effect of the ETC enclosure surrounding the DUT does not seem to have a significant impact on 3D metrics such as TRP.
Observation 5: Preliminary results demonstrate that 3D scans (TRP, beam peak searches, and spherical coverage analyses) can be made under ETC and that the MU for ETC testing is not increased significantly
Proposal 1: Introduce an MU element (systematic error) related to ETC testing of EIRP/EIS metric in 38.903 based on the difference in mean EIRPs from the QoQZ validation with and without the ETC enclosure.
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