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1 Introduction
NR UE Tx Spurious emissions have been discussed for several meetings, but no detailed and clear conclusions have been made. In this contribution, we give some views on this issue.
2 Discussion
In general, boundary between OOB and spurious, upper and lower frequency limits and emission limit are three crucial concerns on UE Tx spurious emission requirements, thus the following discussion will focus on these three concerns.

2.1 Boundary between OOB and spurious
Several papers on spurious emissions have been discussed in previous meetings [1-5]. Based on those inputs, the key point is that the ITU- R SM.329 and ITU-R SM.1541 could be as a baseline for defining spurious for NR. In the SM.329, it states that normally the boundary between the OOB and spurious domains is the frequency separated from the centre frequency of the emission by 250% of the necessary bandwidth of the emission; however it also states that the boundary between the OOB and spurious domains may require variations, in particular, for narrow-band and wideband transmissions. In ITU-R SM.1539-1 [6], the variations are provided as shown in the following table 1.
Table 1 variations for the boundary between OOB and spurious in [6]
	
	Narrow-band case

(BN< BL)
	Normal separation
	Wideband case

(BN>BU)

	Frequency range
	BL
	Separation
	
	BU
	Separation

	9 KHz< fc <150 KHz
	250 Hz
	625 Hz
	2.5 BN
	10 KHz
	1.5 BN + 10 Hz

	150 KHz< fc <30 MHz
	4 KHz
	10 KHz
	2.5 BN
	100 KHz
	1.5 BN + 100 KHz

	30 MHz< fc <1 GHz
	25 KHz
	62.5 KHz
	2.5 BN
	10 MHz
	1.5 BN + 10 MHz

	1 GHz< fc <3 GHz
	100 KHz
	250 KHz
	2.5 BN
	50 MHz
	1.5 BN + 50 MHz

	3 GHz< fc <10 GHz
	100 KHz
	250 KHz
	2.5 BN
	100 MHz
	1.5 BN + 100 MHz

	10 GHz< fc <15GHz
	300 KHz
	750 KHz
	2.5 BN
	250 MHz
	1.5 BN + 250 MHz

	15GHz < fc <26 GHz
	500 KHz
	1.25 MHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz

	fc > 26 GHz
	1 MHz
	2.5MHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz


For NR, the channel bandwidth up to 1GHz would be supported, thus the wideband case in the table shall be considered. However, the wideband case is depending on the channel bandwidth, so the clear boundary between OOB and spurious couldn’t be decided before channel bandwidth for NR is decided.
2.2 Upper and lower frequency limits

Two way forwards on upper and lower frequency limits for BS have been approved in the previous meetings [5][7]. Those conclusions could be as a baseline for UE and the following proposal for UE spurious frequency limit as shown in Table 2 can be proposed for NR.
Table 2 Frequency limit for NR UE Tx spurious emission

	frequency limit
	Conduct requirements for 300 MHz to 6 GHz
	OTA requirements for 300 MHz to 6 GHz
	OTA requirements for above 6GHz

	Lower limit 
	9 KHz
	30 MHz
	30MHz

	Upper limit
	5th harmonic
	5th harmonic
	2nd harmonic (>13 GHz)
26 GHz ( 6 GHz to 13 GHz)


It is suggested that the following measurement bandwidth approved in WF [7] for BS could be also proper for UE.
Measurement bandwidth for LTE conduct requirements shall be reused for NR conduct requirements.

Measurement bandwidth for OTA shall be

· 10 KHz below 30MHz
· 100 kHz between 30 MHz and 1 GHz

· 1 MHz above 1 GHz
2.3 The emission limits
For now, it seems following two conclusions on emission limits are common understanding by most companies.
1) The emission limits shall be defined by an absolute value in order to follow a unified rule to avoid a potential misreading.
2) At least TRP is used as a metric.
It is also our understanding and for conclusion 2, only TRP metric shall be used according to our analysis in [8].
According to ITU-R recommendation SM.329-12 [9], -13 dBm/MHz is used for SEM, and as well known the spurious emission limit could not be higher than SEM limit, so the spurious emission limit shall be no more than -13dBm/MHz. In addition, since the higher frequency and channel bandwidth will be used for NR, it is not possible to accept -30dBm/MHz which is used in LTE.
Proposal: The emission limit shall be defined by an absolute value and the value could be selected between -30 dBm/MHz and -13 dBm/MHz.
3 Conclusion
In this paper, we give the following proposals on NR UE spurious emissions
Proposal 1: Upper and lower frequency limits and measured bandwidth shown as follow could be used for NR.
	frequency limit
	Conduct requirements for 300 MHz to 6 GHz
	OTA requirements for 300 MHz to 6 GHz
	OTA requirements for above 6GHz

	Lower limit 
	9 KHz
	30 MHz
	30MHz

	Upper limit
	5th harmonic
	5th harmonic
	2nd harmonic (>13 GHz)

26 GHz ( 6 GHz to 13 GHz)


Measurement bandwidth for LTE conduct requirements shall be reused for NR conduct requirements.
Measurement bandwidth for OTA shall be
· 10 KHz below 30MHz
· 100 kHz between 30 MHz and 1 GHz

· 1 MHz above 1 GHz
Proposal 2: The emission limit shall be defined by an absolute value and the value could be selected between -30 dBm/MHz and -13 dBm/MHz.
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