


[bookmark: _GoBack]3GPP TSG RAN WG5 #5-5G-NR Adhoc	R5-192982
Xi’an, China, 9th – 12th April 2019
Source:		Rohde & Schwarz
Title:	On testability of Rx spurious emission test case
Agenda Item:		4.1.16
Document for:	Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we shed light on the testability of the Rx spurious emission test case.
Discussion
[bookmark: _Toc535324470]The minimum conformance requirement for Rx spurious is specified in TS 38.101-2 [1] as follows
7.9	Spurious emissions
The spurious emissions power is the power of emissions generated or amplified in a receiver. The spurious emissions power level is measured as TRP.
The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction).
Table 7.9-1: General receiver spurious emission requirements
	Frequency range
	Measurement
bandwidth
	Maximum level
	NOTE

	30MHz  f < 1GHz
	100 kHz
	-57 dBm
	1

	1GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 dBm
	

	NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH_RA/RB as defined in Annex C.3.1.



Currently band n260 has the largest frequency resulting in a 2nd harmonic of 80 GHz and we conduct our analysis at this frequency. In this contribution, we focus on a CATR system with a focal length of 75cm since for already an antenna aperture of 5cm a DFF system obeying far-field condition has a 5 dB larger free space path loss. And for a DUT without declaration of antenna configuration and a size of 15cm, the path loss for DFF is worse by 24dB compared to an IFF system at 80 GHz.
For a typical CATR with a focal distance of 75 cm, the free space path loss at 80 GHz is roughly 68 dB. Assuming a simplified setup, where the feed antenna is connected via a short cable to a state of the art spectrum analyzer results in a SNR of -42.6 dB. Here, an optimistically short cable of 1m length with a loss of 11.3 dB has been assumed.
An alternate setup is the down-conversion of the signal directly after the measurement antenna. In this way, the above mentioned cable loss is avoided. However, the conversion loss of the mixer of approximately 28 dB has to be taken into account. Since the noise figure of the spectrum analyzer at the down-converted frequencies is lower than at 80 GHz, a SNR of ‑39.8 dB is obtained with an improvement of only 2.8 dB compared to the simplified setup.
Applying an additional non-bypass-able LNA between measurement antenna and mixer improves the SNR to a value of -14.8 dB. However, the associated impact of noise still results in a measurement uncertainty of at least 15 dB where all the other MU contributors have not been considered yet.
It has to be noted that in the above examples the ideal case of a setup dedicated only for spurious emissions in the frequency range of 60 GHz to 80 GHz has been considered. In the case of combining the setup with other spurious emission frequency ranges or an in-band measurement setup further degradation of the SNR is to be expected.
Observation 1: The SNR at 80 GHz for Rx Spurious Emissions is approximately -15 dB.
This results in an impact of noise of at least 15 dB and an uncertainty which will be even larger. 
Observation 2: Since Rx spurious is a regulatory requirement, it cannot be relaxed. 
Our conclusion of the above analysis is that receiver spurious emissions cannot be tested in a fully automated test system with state of the art test system components. Therefore, we propose not to test Rx Spurious emissions since the measurement result will not represent the properties of the UE.
Proposal 1: Do not test Rx Spurious emission as part of the 3GPP requirements.

Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	6 – 80 GHz

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	PC3

	#5
	Temperature range of the test equipment
	20°C – 35°C

	#6
	Channel bandwidth
	400 MHz



	Conclusion
In summary, the testability of Rx spurious emissions has been analyzed.
Observation 1: The SNR at 80 GHz for Rx Spurious Emissions is approximately -15 dB.
Observation 2: Since Rx spurious is a regulatory requirement, it cannot be relaxed. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1: Do not test Rx Spurious emission as part of the 3GPP requirements.
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