3GPP TSG-RAN WG4 Meeting #89 
R4-1815609
Spokane, USA, 12 - 16 Nov 2018
Source: 
Huawei
Title: 
Discuss FR2 extreme temperature MU
Agenda Item:
7.9.4.4.1.1
Document for:
Discussion
1 Introduction
In last meeting the FR2 extreme temperature MU was discussed. A WF [1] was agreed where a provisional budget was approved with 4 contributors identified to be further discussed in the next meeting
Proposal 1: Companies are encouraged to further provide their views with suitable technical background on each of the additional extreme temperature factors

· QZ ripple with DUT 

· radome loss variation

· wet radome loss variation

· Change in absorber behaviour 

This paper gives our view on each of these parameters.
2 Discussion
During the last meeting we presented [2] with our view on each of the parameters in the MU budget for extreme temperature EIRP measurement. This are briefly reviewed below:
QZ ripple

The FR2 equipment is expected to be much smaller and hence the OTA chamber and the environmental chamber will be smaller. However, as such the QZ may be easier to control, however assuming everything scales downwards it is reasonable to use the same QZ ripple value as for FR1. MU value 0.6dB.

X1. Radome loss variation.

It is likely that the radome for the mm wave bands will be of a different design to the ones used for sub-6GHz to ensure that the loss is not excessive, however it is the change in loss of temperature which is important and if it is found to be excessive it can of course be calibrated. It is reasonable therefore to assume the same radome loss variation as for FR1. MU value 0.4dB.

X2.Wet radome loss variation

Loss due to water in mm wave bands has a number of peaks due to the resonance of H2O and then 02, the effect of water in these resonances is very high and the impact on insertion loss variation will be large. H2O resonance occurs at around 22GHz which is not a FR2 band, however it is clear that greater effort may be required to manage any condensation in a mm wave chamber than in a sub-6GHz set up, as the chamber is much smaller this should be possible.

The wet radome loss variation is the largest contributor to the MU budget and as such any change to the uncertainty directly affects the final MU value. Increasing the value of the wet radome loss variation therefore must be carefully considered against the validity of the test overall. It should be possible after all to air condition the inside of the OTA chamber and reduce any condensation to a minimum if the loss become an issue. Provisional testing has shown that the radome is sufficiently insulating and that the OTA chamber air is conditioned so very little condensation forms on the outside of the radome.
Trading the overall affect of the variation on the final result against the potential difficulty of managing any condensation we propose leaving the same uncertainty contribution for FR2 and FR1. MU value 0.95dB.
X3.Change in absorber behavior

The only absorber which is exposed to the temperature chambers is inside the environmental chamber which prevents reflections from the environment chamber itself. As the vast majority of the output power is radiated in the forward direction and the test is only for EIRP in the main beam, even if the absorber changes significantly it is only the rear lobes of the antenna pattern which will be reflected. Whilst this could have an impact on the side lobes and the nulls of the pattern it is unlikely to have a serious effect on the main beam EIRP. For example an system with and EIRP of 60dBm would require an interferer of 43dBm to change its level by 0.1dB. The reflected power would have to be within 17dB of the main lobe, it is generally assumed that front to back ratio is 20dB, which is already lower than 17dB. In addition even if the absorber performance degrades it is unlikely to become purely reflective so some additional attenuation will occur to any rear lobes etc.
As such it is reasonable to keep the same value for the effect of absorber behavior as for FR1. MU value = 0.1dB.

Applying the additional extreme temperature contributors to the FR2 EIRP accuracy budget we get:

	UID
	Uncertainty Source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]

	
	
	24.25<f
	37<f
	
	
	
	24.25<f
	37<f

	
	
	<29.5GHz
	<40GHz
	
	
	
	<29.5GHz
	<40GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0.2
	0.2
	Exp. normal
	2
	1 
	0.1
	0.1

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.5
	0.7
	 Gaussian
	1
	 1
	0.5
	0.7

	3
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41
	1 
	0.021
	0.021

	4
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

	5
	QZ ripple with DUT (extreme)
	0.6
	0.6
	Normal 
	1
	1
	0.6
	0.6

	X4
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	X1
	radome loss variation
	0.4
	0.4
	Rectangular
	1.73
	1
	0.23
	0.23

	X2
	wet radome loss variation
	0.95
	0.95
	Normal
	1
	1
	0.95
	0.95

	X3
	Change in absorber behaviour
	0.1
	0.1
	Normal
	1
	1
	0.1
	0.1

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.3
	0.3
	Normal
	1
	1
	0.3
	0.3

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.57
	U-shaped
	2
	1 
	0.215
	0.285

	8
	Insertion loss variation in receiver chain
	0
	0
	Rectangular
	1.73
	1
	0
	0

	9
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

	10
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	1.41
	1
	0.14893617
	0.205673759

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	2
	1
	0.26
	0.26

	12
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	13
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0
	0

	14
	Rotary joints
	0
	0
	U-shaped
	1.41
	1
	0
	0

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1 
	0.063829787
	0.063829787

	16
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009

	17
	Switching uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.057803468
	0.057803468

	Combined standard uncertainty (1σ) [dB]
	1.37
	1.48

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.69
	2.89


3 Conclusion
The additional contributors identified as affecting the EIRP accuracy measurement when using an environmental chamber around the DUT inside the OTA chamber have been discussed for FR2. The additional contributors have been added to the ambient EIRP accuracy budget and the following MU values are calculated for 95% confidence interval.

MU (f<29.5GHz)

=
2.7dB

MU (29.5GHz≤f<40GHz)
=
2.9dB

As with all the other power accuracy requirements we propose TT=MU.
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