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1 Introduction
NR UE Tx Spurious emissions have been discussed for several meetings, although some conclusions have been captured into TR38.803 in the last meeting [1][2], there are still many open issues should be addressed. In this contribution, we give some further views on these open issues.
2 Discussion
In last meeting, the concept of frequency “Range 1 and Range 2” [3] has been introduced to NR, that means each NR RF requirements will be defined base on Rang 1 and Range 2.
2.1 For Range 1
According to ITU-R SM.329 [5], if band frequency is less or more than 300MHz, the UE Tx Spurious emission lower frequency limit shall be 9kHz or 30MHz respectively. However, according to TS36.101, the lower frequency limit is 9 kHz although it is unlikely that the LTE band will be lower than 300MHz. In other word, the LTE requirements are not well aligned with ITU-R SM.329. For NR, it has been agreed that the LTE requirements will be reused as much as possible for below 6GHz, it is suggested the same upper and lower frequency limits and measurement bandwidth as LTE shall be reused for Range 1 for below 6GHz.
According to TS36.101, the maximum LTE band upper edge until now is up to 6GHz, e.g. Band 46 and 47. If the upper limit of range 1 is extended to above 6GHz for NR, then the above 6GHz frequency requirements will not be covered by LTE, in this case, it is suggested that the upper and lower frequency limits and measurement bandwidth could be aligned with ITU-R SM.329 considering it has been agreed that ITU-R SM.329 would be as a baseline to define unwanted emission requirements for NR in TR38.803. The above can be summarized in table 1.
Table 1, the upper and lower frequency limits and MBW for range 1

	Frequency limit
	For range 1 below 6GHz (same as LTE)
	For range 1 above 6GHz

	Lower limit 
	9 kHz
	30 MHz

	Upper limit
	5th harmonic of the upper frequency edge of the UL operating band
	26 GHz (6 GHz to 13 GHz)
2nd harmonic of the upper frequency edge of the UL operating band (>13 GHz)

	Measure bandwidth 
	1 kHz between 9 kHz and 150 kHz
10 kHz between 150kHz and 30 MHz
100 kHz between 30 MHz and 1 GHz

1MHz above 1 GHz
	100 kHz between 30 MHz and 1 GHz

1MHz above 1 GHz 


Proposal 1：
For NR frequency Range 1 that below 6GHz, the same upper and lower frequency limits and measurement bandwidth as LTE shall be used. 
For NR frequency Range 1 that potential above 6GHz, the upper and lower frequency limits and measurement bandwidth for above 6GHz shall be aligned with ITU-R SM.329.
2.1 For Range 2

Although the threshold between frequency Range 1 and Range 2 hasn’t decided yet, it can be expect that Rang 2 will be above 6GHz because Range 2 is only for OTA test, if the threshold is below 6GHz, the conducted test will be available at least. Thus it is suggested that the upper and lower frequency limits and measurement bandwidth for Range 2 could be aligned with ITU-R SM.329 for above 6GHz.
According to ITU-R SM.329, the upper limit will be very high (up to 200 GHz) if the NR frequency range is high. In this case, it is better to adapt a wider MBW other than 1MHz MBW to expedite the overall spurious range measurement. Meanwhile, in order to avoid the distortion when testing 2rd harmonic, the MBW shall be smaller than the transmission channel bandwidth. Fortunately it seems that the wider channel bandwidth would be used in mmWave band. So, it seems introducing wider MBW is feasible for mmWave band. Considering the upper frequency limit up to 26GHz has already covered by LTE band, we would better not change the existing MBW requirements for the frequency range below 13GHz because in that frequency range the maximum upper frequency limit is 26GHz according to ITU-R SM.329. Thus it is better to investigate whether wider than 1MHz MBW (for example 10MHz) can be introduced or not to defined spurious requirements from above 13GHz.
The above can be summarized in the following table 2.

Table 2, the upper and lower frequency limits and MBW for range 2

	Frequency limit
	For range 2 below 13GHz
	For range 2 above 13GHz

	Lower limit 
	30MHz
	30MHz

	Upper limit
	26 GHz 
	2nd harmonic of the upper edge of the UL operating band including the full harmonic spectrum 

	Measure bandwidth 
	100 kHz between 30 MHz and 1 GHz

1 MHz between 1GHz and 26 GHz
	100 kHz between 30 MHz and 1 GHz

1 MHz between 1GHz and 26 GHz
FFS above 26GHz


Proposal 2: 
For NR frequency Range 2, the upper and lower frequency limits shall be aligned with ITU- R SM.329.
For NR frequency Range 2, the measure bandwidth for below 13GHz shall be aligned with ITU-R SM.329. For above 13GHz, it is suggested that we should investigate whether wider than 1MHz BW (for example 10MHz) can be introduced or not to defined spurious requirements.
3 Conclusion
In this paper, we give the following proposals on NR UE spurious emissions.

Proposal 1：

For NR frequency Range 1 that below 6GHz, the same upper and lower frequency limits and measurement bandwidth as LTE shall be used. 
For NR frequency Range 1 that potential above 6GHz, the upper and lower frequency limits and measurement bandwidth for above 6GHz shall be aligned with ITU- R SM.329.
 Proposal 2: 
For NR frequency Range 2, the upper and lower frequency limits shall be aligned with ITU- R SM.329.
For NR frequency Range 2, the measure bandwidth for below 13GHz shall be aligned with ITU- R SM.329. For above 13GHz, it is suggested that we should investigate whether wider than 1MHz BW (for example 10MHz) can be introduced or not to defined spurious requirements.
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