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1. Introduction
In previous RAN4 meetings, unwanted emissions for NR were discussed. WF was agreed to promote the progress of unwanted emissions discussion for NR BS in last RAN4 meeting [1]:

· Further investigations recommended in following areas

· Carrier-centric SEM or the band/carrier-centric UEM principle

· Choice of border between OOB and spurious domain

· Choice of absolute or relative levels

· Choice of actual value for ACLR requirement

· Follow ACLR agreement; intention is to use new name for TRP metric

· Following principles are considered for defining the ”mask”

· FCC limits for mmWave bands as a starting point

· The absolute limits should be defined for NR
· Boundary may not be aligned with the ITU-R recommendation. Instead, it should depend on the channel BWs adopted by NR and the band filter rejection capability
This contribution discussed unwanted emission for NR according to FCC new rule FCC 16-89.
2. Discussion
UTRA emission mask were defined considering FCC limits as described in [2]. E-UTRA emission masks considered general emission limit and regional limits, i.e., ITU-R limits, FCC limits and CEPT/ECC limits. For NR system, the SEM also need consider regulatory requirements as UTRA and E-UTRA.
Currently, except FCC limit for mm Wave bands there is no other regional limit to analysis the unwanted emission for NR. Hence it is straightforward to analysis corresponding requirement based on FCC limits as starting point. Here we use the FCC emission mask to roughly estimate the integrated emission level. The power limits and emission limits in FCC regulation for mm Wave band are excerpted as below tables [3]:
Table 1 FCC Power Limits

	Stations
	Maximum allowable EIRP

	Fixed/Base stations
	75 dBm/100 MHz1

	Mobile stations
	43 dBm

	Transportable stations
	55 dBm

	1. For channel bandwidths less than 100 MHz the EIRP must be reduced proportionally and linearly based on the bandwidth relative to 100 MHz.


Table 2 FCC Emission Limits
	Outband frequency range
	Conductive power /Total radiated power

	Channel assignment1 edge ~ 10% of the Authorized Bandwidth2
	-5 dBm

	Beyond 10% of Authorized Bandwidth
	-13 dBm

	1. Channel assignment is the channel that is determined by standards (defining center frequency), the FCC usually defines this as the bandwidth at which 99% of the emission power is contained.

2. Authorized bandwidth is the maximum width of the band of frequencies permitted to be used by a station. This is normally considered to be the necessary or occupied bandwidth, whichever is greater. 

3. Measurement Requirements:

1) Measurement is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater. 

2) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee's frequency block edges as the design permits. 

3) The measurements of emission power can be expressed in peak or average values.


According to the principles of WF, assuming NR BS SEM follow FCC limit firstly, it is showed as figure 1:
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Figure1 FCC emission mask with X MHz
Due to NR discussion are open for all requirements, to facilitate analysis, some assumptions are given for above 6 GHz operating band according to current discussion:

· Channel bandwidth uses 40MHz, 80MHz, 100MHz and 200MHz separately, according to the agreement that largest component carrier bandwidth not smaller than 80 MHz for at least one numerology supported [4].
· The adjacent channel bandwidth of NR will equal to NR channel bandwidth to calculate the absolute level of integrated SEM.
· Base station output power is 23dBm, 33dBm and 43dBm separately, since they were considered in co-existence study [5].
On the basis of the emission mask of FCC limit and above assumptions, the integrated emission masks in adjacent channel for NR system are calculated as below table.
Table 3 Integrated SEM in adjacent channel and equivalent ACLR with different channel bandwidths and BS output powers
	NR channel bandwidth
	Integrated SEM in adjacent channel
	Equivalent ACLR based on Integrated SEM

	
	
	BS output power

23 dBm
	BS output power

33 dBm
	BS output power

43 dBm

	40 MHz
	4.88 dBm
	18.12 dB
	28.12 dB
	38.12 dB

	80 MHz
	7.88 dBm
	15.12 dB
	25.12 dB
	35.12 dB

	100 MHz
	8.8 dBm
	14.2 dB
	24.2 dB
	34.2 dB

	200 MHz
	17.6 dBm
	5.4 dB
	15.4 dB
	25.4 dB


RAN4 could take into account above rough estimation in the future discussion on the ACLR for NR BS.
3. Conclusion
According to available FCC regulation on emission requirements, this contribution provided integrated SEM in adjacent channel and equivalent ACLR based on integrated SEM as below table for assumed channel BW and BS output power:
	NR channel bandwidth
	Integrated SEM in adjacent channel
	Equivalent ACLR based on Integrated SEM

	
	
	BS output power

23 dBm
	BS output power

33 dBm
	BS output power

43 dBm

	40 MHz
	4.88 dBm
	18.12 dB
	28.12 dB
	38.12 dB

	80 MHz
	7.88 dBm
	15.12 dB
	25.12 dB
	35.12 dB

	100 MHz
	8.8 dBm
	14.2 dB
	24.2 dB
	34.2 dB

	200 MHz
	17.6 dBm
	5.4 dB
	15.4 dB
	25.4 dB
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