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1. Introduction
In RAN4#82bis, BS unwanted emission mask on below 6GHz was discussed and agreed with WF[1] as following:

· Use UEM principle (band-centric) for emissions below 6 GHz

· For specific wider bands allowing wide RF channels, ΔfUEM can be larger than 10 MHz

· Investigate ΔfUEM larger than 10 MHz

· Study filter feasibility for AAS-type BS and the impact on ΔfUEM 

· The same emission levels as for LTE should be used within the frequency range (FDL_low– ΔfUEM) ~ (FDL_high+ΔfUEM).

Based on the above, we propose unwanted emission mask requirements for NR BS below 6GHz in this contribution
2. Discussion
BS unwanted emission mask on below 6GHz was agreed with WF[1] in RAN4#82. NR BS unwanted emission mask uses UEM principle, and the same emission levels as for LTE should be used. In addition, For below 6GHz minimum channel bandwidth is agreed to be 5MHz in [2], and maximum channel bandwidth is agreed to be 100MHz as a working assumption in [3] respectively. In this contribution, we propose more concrete values for unwanted emission mask requirement as same as LTE BS with equal to or larger than 5MHz CBW. We focus on the simplest case (single carrier case) as a starting point in this contribution.
2.1. Proposal on below 6GHz NR BS unwanted emission mask requirements
The operating band unwanted emissions for NR BS are set of absolute power levels. And unwanted emission limits are defined from ΔfUEM  below the lowest frequency of each supported downlink operating band up to ΔfUEM  above the highest frequency of each supported downlink operating band.
ΔfUEM  is T.B.D still now, but  this value will be larger than 10MHz as agree in the last meeting[1] and need to decide by further studying.
For NR BS, emissions mask requirement proposed in Tables2.1.1 to Table2.1.7. 
Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the maximum frequency applicable to unwanted emission mask outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Table 2.1.1: Wide Area BS operating band unwanted emission limits for NR BS (Operation bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz 


Table 2.1.2: Wide Area BS operating band unwanted emission limits for NR BS (1GHz < Operation bands < 6GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	[image: image2.wmf]dB

MHz

offset

f

dBm

÷

ø

ö

ç

è

æ

-

×

-

-

05

.

0

_

5

7

7


	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz 


Table 2.1.3: Wide Area BS operating band unwanted emission limits for NR BS (Operation bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement 
	Measurement bandwidth (Note)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16 dBm 
	100 kHz 


Table 2.1.4: Wide Area BS operating band unwanted emission limits for NR BS (1GHz < Operation bands < 6GHz)  for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement 
	Measurement bandwidth (Note)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm 
	1MHz 


Table 2.1.5 :Medium Range BS operating band unwanted emission limits for NR BS below 6GHz, 31< Pmax,c ( 38 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	
[image: image5.wmf]dB

MHz

offset

f

÷

ø

ö

ç

è

æ

-

-

05

.

0

_

5

7

53dB

-

c

 

Pmax,


	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	Pmax,c-60dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	Min(Pmax,c-60dB, -25dBm)
	100 kHz


Table 2.1.6: Medium Range BS operating band unwanted emission limits for NR BS below 6GHz, Pmax,c ( 31 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-29 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	-29 dBm 
	100 kHz


“Pmax, c” is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition.
Table 2.1.7: Local Area BS operating band unwanted emission limits for NR BS below 6GHz
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 
(Note)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 


	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm
	100 kHz 


The following notes are common to all tables in 2.1:
NOTE :
As a general rule for the requirements in subclause 2.1 the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
3. Conclusion

In this contribution, we discuss the unwanted emission mask for below 6GHz NR BS. Following proposal was obtained:
Proposal 1: Unwanted emission limits for NR BS below 6GHz should be defined as shown in Table 2.1.1 to Table 2.1.7. 
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