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1 Introduction
Spuriouos emission, e.g. the boundary between SEM and spurious emissions, was initially discussed in last RAN4 meeting [1]. This contribution provides further consideration on spurious emission requirement for NR above 6GHz.
2 Discussion
When we define the spurious emission requirements for NR, some aspects shall be considered carefully, which include the boundary between SEM and spurious emissions, which spurious emission limits shall be defined, what’s the frequency range shall be measured for the unwanted emissions and the measurement bandwidth. These aspects are discussed in detail in the following part. 
The boundary between SEM and spurious emissions

For E-UTRA, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band up to 10 MHz above the highest frequency of each supported downlink operating band. As discussed in [2], 10MHz offset from the band edge is not enough for wider channel BW for NR above 6GHz. Similar to E-UTRA, the boundary could be based on a smaller channel BW, e.g. 100MHz, and still use the 250% principle to calculate the boundary considering the carrier is placed at the band edge. Which channel BW is appropriate as the baseline to derive the boundary depends on evaluation of the filter capability. Tentatively, we can use 100MHz CBW as starting point for the evaluation.
Which spurious emission limits shall be defined for NR
Both Category A and Category B spurious emission limits are defined in E-UTRA BS specification, which shall be applied depends on the regional regulations. While in MSR specification, only stringent Category B requirements are defined, as multi-RATs could co-exist in the same operating band. However, for NR bands above 6GHz, there are no legacy RATs need to be considered. Currently, Category A limits are adopted by FCC for mmWave bands. In order to keep the flexibility to accommodate different regional regulations, we propose to use the same methodology as E-UTRA to define the spurious emission limits for NR, i.e. both Category A and Category B emission limits are defined for NR bands above 6GHz.
What’s the frequency range shall be measured for unwanted emissions

For existing E-UTRA licensed bands below 3400MHz, the upper limit of spurious emission is 12.75GHz. The range is extended to 5th harmonic of the upper frequency edge of the DL operating band for 3.5GHz bands, i.e. Band 22, Band 42 and Band 43. While for 5GHz unlicend band, the range is further extended to 26GHz, which is based on the recommendation of ITU-R [3]. 
For NR bands above 6GHz, e.g. 40GHz band, if 5th harmonic is considered as the upper limit of frequency range for measurement of unwanted emissions, it would be around 200GHz. That is a huge challenge for the measurement, not only for the available instruments but also for the measurement efficiency. Thus in ITU-R SM.329, the recommended upper limit is 2nd harmonic for frequency range falls into 13 GHz-150 GHz as shown in Table 1. The same principle is reasonable to be adopted for NR.
Table 1 Frequency range for measurement of unwanted emissions [3]
	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


The measurement bandwidth

In ITU-R SM.329, the recommended reference bandwidth for frequency above 1GHz is 1MHz, and the reference bandwidth is a bandwidth in which spurious domain emission levels are specified. However, the reference bandwidth does not mean a bandwidth in which spurious domain emissions should be measured. As a general guideline, the resolution bandwidth should be equal to the reference bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the reference bandwidth.
For mmWave bands, it seems that 1MHz as measurement resolution bandwidth is accurate enough. Compared to E-UTRA bands, where the highest frequency range for spurious emission measurement is 26GHz for 1MHz RBW, the measurement efficiency is bearable for NR bands to consider 2nd harmonic. But in order to improve the measurement efficiency, for higher frequency range, larger RBW can also be considered. Therefore, we propose to use 1MHz RBW for NR bands in measurement of spurious emissions at least for the lower frequency range.
OTA or conductive requirement
There were already some discussions on relationship of NR and AAS requirements. OTA requirements are inevitable for NR bands. During the discussion, TRP is more favorable in defining the spurious emission requirement as essentially the spurious emissions are less directional. We also noticed that TRP metric as well as conductive metric are adopted by FCC in setting the OOBE limit [4]. Therefore, it is proposed that TRP requirements should be defined for spurious emissions. Whether conductive spurious emission requirements shall be defined for NR is FFS.
3 Conclusion
How to define spurious emission requirements for NR above 6GHz is discussed in this contribution. Based on the analysis in section 2, the following proposals are proposed:
Proposal 1: Smaller channel BW could be used as basis to derive the boundary between SEM and spurious emissions. 
Proposal 2: Both Category A and Category B emission limits should be defined for NR bands above 6GHz.

Proposal 3: 2nd harmonic should be considered as upper limit of frequency range for measurements of spurious emissions.

Proposal 4: 1MHz should be considered as the measurement bandwidth at least for the lower frequency range.

Proposal 5: TRP requirements should be defined for spurious emissions, whether to define the conductive requirements if FFS.
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