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1. Introduction
BS Tx spurious emission was discussed in SI phase for NR. Some agreement on BS RF requirements for NR was approved in [1]. Spurious emission limits for NR BS above 6 GHz were agreed in [2].  

In this contribution following remaining issues for BS Tx spurious emission are further discuss: 
· upper range of fundamental frequency range,
· upper limit for BS spurious emission.
2. Discussion
BS transmitter spurious emission for above 6 GHz was agreed during last RAN4#82bis meeting [2] as follows:
For frequency range for NR BS >6 GHz spurious emissions are proposed as in Table 1.
Table 1: Spurious emissions frequency range for NR BS >6 GHz

	Fundamental 
frequency range
	Frequency range for measurements

	
	Lower limit
	Upper limit
(The test should include the entire harmonic
band and not be truncated at the precise
upper frequency limit stated)

	6 GHz-13 GHz
	30 MHz
	26 GHz

	13 GHz-[FFS] GHz
	30 MHz
	2nd harmonic


Limit the upper frequency below 100 GHz in the core specification as proposed in table 1. Value is FFS, reasonable test system complexity and uncertainties need to be considered while setting the requirement.

Spurious emissions requirements for the NR BS > 6GHz are proposed as in Table 2.

Table 2: BS Spurious emission limits for NR BS >6 GHz
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

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

	1 GHz – [FFS] GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [4] , s4.1. 

NOTE 3:   Upper frequency limited by reasonable test system dynamic range 


BS Spurious emission for NR BS>6 GHz as proposed in Table 2.
In agreed WF [1] on BS RF requirements for NR following was agreed in terms of BS Tx spurious emissions as follows:

· For 2nd harmonic as upper limit of frequency range for measurements of OTA spurious emissions for NR bands above 13GHz

· Further studies are needed before concluding on how high in frequency it would be reasonable to test and set the requirements

In [3] we discussed Spurious emission for NR BS using some simulations, and further studied in [4] to find out the OTA test system limitations for NR BS spurious emissions requirement and testing. Our studies in [4] show that going up to 2nd harmonic in whole NR spectrum is not viable as spurious emissions cannot be tested anymore. Going for higher fundamental frequencies than 28 GHz the situation will be even more challenging. Thus, for fundamental frequency range we propose limit the range up to 13 GHz as presented in table 3.
Table 3: Spurious emissions frequency range for NR BS >6 GHz

	Fundamental 
frequency range
	Frequency range for measurements

	
	Lower limit
	Upper limit
(The test should include the entire harmonic
band and not be truncated at the precise
upper frequency limit stated)

	6 GHz-13 GHz
	30 MHz
	26 GHz


Proposal 1. Specify fundamental frequency range as in Table 3 for NR BS above 6 GHz.
For higher frequency than 13 GHz, further studies are required whether it is possible to use EMC specification.

Proposal 2. It is FFS whether higher than 13 GHz fundamental frequencies could be part of EMC specification.
For frequency range for BS spurious emission we propose 1 GHz to 26 GHz as present in table 4. 
Table 4: BS Spurious emission limits for NR BS >6 GHz
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

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

	1 GHz – 26 GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [4] , s4.1. 
NOTE 3:   Upper frequency limited by reasonable test system dynamic range 


Proposal 3. Specify frequency range for BS spurious emission as in Table 4 for NR BS above 6 GHz.
3. Conclusion

Remaining issues for BS Tx spurious emission, which are upper range of fundamental frequency range and upper limit for BS spurious emission are further discuss. We have made following observations:
Proposal 1. Specify fundamental frequency range as in Table 3 for NR BS above 6 GHz.

Proposal 2. It is FFS whether higher than 13 GHz fundamental frequency range could be part of EMC specification.
Proposal 3. Specify frequency range for BS spurious emission as in Table 4 for NR BS above 6 GHz.
References

[1] R4-1610923, “WF on NR BS RF requirements for NR”, Nokia, Alcatel-Lucent Shanghai Bell

[2] R4-1704003, “On spurious emission for NR BS:, Nokia, Alcatel-Lucent Shanghai Bell, 
[3] R4-167735, “Spurious emissions for NR BS”, Nokia, Alcatel-Lucent Shanghai Bell

[4] R4-1700058, “Spurious emissions for NR BS”, Nokia, Alcatel-Lucent Shanghai Bell
3GPP


