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1. Introduction
In this contribution, we discuss and propose upper frequency limit for NR BS spurious emission for conformance test specification. 
2. Discussion
During RAN4#84 a Way Forward [1] on upper limit for spurious emission for NR BS Range 2 was agreed.
For TS 38.104 core specification:

 - Upper limit of frequency range of spurious emission for NR Bands above 24 GHz is specified as 2nd harmonics of the upper frequency edge of the DL operating band in GHz as shown in table:
	Spurious frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – 2nd harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 1, Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2], s4.1.
NOTE 2:
Upper frequency as in ITU-R SM.329 [2], s2.5 table 1. 


For TS 38.141 conformance specification:

 - Upper limit of frequency range of spurious emission for NR Bands above 24 GHz is specified as 2nd harmonic of the upper frequency edge of the DL operating band, but is limited to [TBD GHz] as shown in table:
	Spurious frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – min(2nd harmonic of the upper frequency edge of the DL operating band in GHz;[TBD GHz])
	
	1 MHz
	Note 1, 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2] , s4.1.
NOTE 2:
Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1. 


In our contribution [2] we provided studies to find out the OTA test system limitations for NR BS spurious emissions requirement and testing. Some OTA measurements and simulations were done for 28 GHz fundamental frequency. Details (e.g. OTA measurement setups), can be found in [2]. 

We compared the simulations with measurements of good quality wideband receiver. In Figure 1:

· Yellow curve is typical test equipment OTA noise floor with 1MHz BW and RMS detector, without OTA system offset. The noise floor with harmonic frequencies is assuming IF frequency around 20 GHz 

· Grey curve is received power level without OTA system offset

· Orange curve considers the noise floor and OTA system offset value. It shows the level that can be considered measurable by the described test system. Levels below this level cannot be measured by the limited test system dynamic range

· Red curve is adding 10 dB test system uncertainty in addition to orange curve. In practice the OTA measurements should be done in test system dynamic range well above noise floor

· Blue curve is received power level including all equipments within OTA system offset.
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Figure 1: Detectable OTA power levels for 56 GHz (f2) and 84 GHz (f3) from [2]
It can be seen that spurious emission levels below 0 dBm cannot be measured OTA with reasonable effort, even without considering test system uncertainties. ITU Cat A / FCC -13 dBm and Cat B -30 dBm emissions limits and are far below the measurable level. Measuring harmonic frequencies would also mean complicated and time-consuming test setups considering near-field vs. far-field and separate test system equipment’s for different frequency ranges. 

3. Conclusion

Based on our findings, in this contribution, we are proposing an upper frequency limit for conformance test for NR BS spurious emission.  

Proposal: To limit upper frequency range for NR BS mmWave for conformance test specification to 60 GHz: min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; 60 GHz).
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