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1 Introduction
In the last meeting, a WF[1] on BS RF requirements for NR was agreed, where the contents for the BS Tx spurious emission were listed as follow.  
· Apply 30 MHz (for above 6 GHz) as the lower frequency limit for the spurious emissions requirements, as recommended in SM.329

· For below 6GHz as a conducted and OTA, lower limit is FFS

· Adopt 1MHz resolution bandwidth for defining the mask 

· 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 

· Whether TRP or EIRP metric follows eAAS decision  
It can be seen that the low limit is FFS for below 6GHz and in this contribution we give some discussion on NR BS Tx spurious emission frequency limits below 6GHz.
2 Discussion
In general, two aspects shall be considered for the transmitter spurious emission requirements discussion, which are the boundary with OOB domain and the limits and in this paper, we only focus on the frequency limits for NR below 6GHz which is FFS in the WF. 
According to the past experience, the discussions on spurious emission in 3GPP are based on the ITU-R recommendations, such SM.329/1541 etc. Therefore, the spurious emission discussion in NR is also based on the ITU-R recommendations.
As stated in SM.329, the limits on spurious domain emissions for radio equipments are considered here to be applicable to the range 9 kHz to 300 GHz, which also align with the description on SM.1541 which is On this basis, the OoB domain emissions, to be applied to transmitters in the range of 9 kHz to 300 GHz…. However, it is difficult to measure the whole range for a specific fundamental frequency range in practical. The recommendations list the frequency range for measurements as lower limit and upper limit for the measurements restriction, shown in table 1.

Table 1. Frequency range for measurement of unwanted emissions (extracted from SM.329)

	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)

	9 kHz-100 MHz
	9 kHz
	1 GHz

	100 MHz-300 MHz
	9 kHz
	10th harmonic

	300 MHz-600 MHz
	30 MHz
	3 GHz

	600 MHz-5.2 GHz
	30 MHz
	5th harmonic

	5.2 GHz-13 GHz
	30 MHz
	26 GHz

	13 GHz-150 GHz
	30 MHz
	2nd harmonic

	150 GHz-300 GHz
	30 MHz
	300 GHz


It can be seen that the lower limit and upper limit is different for the fundamental frequency range, which means how to select the lower limit and upper limit mainly based on the fundamental frequency range . In addition, the corresponding reference bandwidths for the specified spurious emission domain level measurement are recommended as follow:

–
1 kHz between 9 and 150 kHz,

–
10 kHz between 150 kHz and 30 MHz,

–
100 kHz between 30 MHz and 1 GHz,

–
1 MHz above 1 GHz.

In the past RAN4 meeting, the lower limit of 30MHz and upper limit of 2nd harmonic ware agreed for the spurious emissions requirements of NR above 6GHz, which aligned with the above recommendation. 
For the below 6GHz NR, several ranges had been already proposed in NR deployment scenario in TR 38.913 [3] such as around 700MHz , around 2GHz and around 4GHz, where the around 700MHz could cover IMT frequency range under 1GHz, such as 450 – 960MHz, and the around 4GHz could cover 3.3 – 4.99 GHz in which several frequency range was identified for IMT in WRC-15 such as 3.3 – 3.4 GHz, 3.4- 3.6 GHz, 4.8 - 4.99GHz and etc [4].  Based on this, the lowest fundamental frequency range for below 6GHz NR may be larger than 300MHz, which mean the lower frequency limit for the spurious emission requirement should be 30MHz according the table 1.
Proposal 1: 30 MHz as the lower frequency limit for below 6GHz 
Proposal 2: 5th harmonic as upper limit of frequency range for below 6GHz 
Based on the above proposals, the corresponding reference bandwidths for the specified spurious emission domain level measurement are:

–
100 kHz between 30 MHz and 1 GHz,

–
1 MHz above 1 GHz.
3 Conclusion
In this paper, we provide some discussion on the frequency limit of the NR sub-6GHz BS Tx spurious emission. Considering the candidate frequency ranges of sub-6GHz NR, we propose:
Proposal 1: 30 MHz as the lower frequency limit for below 6GHz 
Proposal 2: 5th harmonic as upper limit of frequency range for below 6GHz 
Based on the above proposals, the corresponding reference bandwidths for the specified spurious emission domain level measurement are:

–
100 kHz between 30 MHz and 1 GHz,

–
1 MHz above 1 GHz.
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