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1 Introduction
Spectrum emission mask for NR was discussed in [1]. Pinciples in defining NR SEM requirement were proposed, and some of them were agreed [2]:
1) FCC limits for mmWave bands should be considered as a starting point.

2) The absolute limits should be defined for NR.

3) 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 provides further consideration of SEM for NR based on [1]. Specifically, the SEM discussed in this contribution is for macro scenario as the first step.
2 Emission mask for NR
As emission mask is an important parameter to reply the ITU-R WP5D LS, the mask discussed in this contribution is focused on above 6GHz scenario. 
FCC limits were agreed to be considered as a starting point to define the SEM requirement. We can use the similar method as UTRA SEM to consider the near end spectrum mask for NR. The FCC limits for mmWave bands can be found in [3], which are excerpted in Table 1 below.
Table 1: FCC Part 30.203 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

	Note 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.

Note 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. 

Note 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.


Similar to E-UTRA, it is proposed that the mask in the second adjacent channel is determined by ACLR value. While FCC limit of -5dBm only applies from the Channel assignment edge to 10% of the Authorized Bandwidth, a slope can connect the values of the first and second CBW, which is illustrated in Figure 1.
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Figure 1 Proposed spectrum emission mask for NR

Based on co-existence study, we see that to meet the 5% throughput loss criteria, at least 30dBc ACIR is needed for DL urban macro case [4]. If 30dB UE ACS is assumed, the ACLR should be around 40dBc.

Figure 1 shows the proposed spectrum emission mask for NR above 6GHz, where X denotes the channel BW of NR and Y is determined by the maximum output power and ACLR value, where the maximum output power here could the TRP power for a single carrier. It is noted that for 5MHz, 10MHz, 15MHz and 20MHz, the SEM for LTE is the same and it is expected that several channel BWs could be defined for NR as well. If the mask is changed when channel BW is different, the problem will occur when the carrier is placed at the band edge, i.e. the mask could overlap with the spurious emission domain once a fixed a boundary between SEM and spurious emission is chosen for NR. Therefore, we propose to define the NR mask only based on one certain BW. 100MHz can be selected as a starting point for further evaluation.
For E-UTRA, the SEM boundary is defined uniquely to the frequency 10MHz outside the downlink operating band for all six channel BWs. The ITU-R 250% principle of the boundary between SEM and spurious emissions is referred by UTRA in defining the mask, which is valid for 5MHz CBW. Obviously, for NR, it is clear that 10MHz frequency offset from the band edge is not enough for wider NR channel BWs, but which one is the appropriate offset for NR? Certainly it depends on the supported channel BWs and band filer rejection capability. Similar to LTE, here we also propose to define a unique boundary for different channel BWs. The boundary could be based on a smaller BW, and still use the 250% principle to calculate the boundary considering the carrier is placed at the band edge. We propose to use 100MHz as basis to utilize the 250% principle for evaluation of the boundary, which means the out-of-band spurious domain starts from 200MHz offset outside of the band edge. Whether the boundary is appropriate for all possible channel BWs depends on further evaluation.
3 Conclusion
Spectrum emission mask for NR is proposed based on the principles in defining SEM for UTRA and E-UTRA as well as the FCC rules for mmWave bands. 
Proposal The following principle should be further considered in defining the SEM requirement for NR.

1) 1MHz resolution bandwidth can be adopted in defining the mask.

2) The method to define the E-UTRA mask can be considered for NR as well, i.e. considering the link between SEM and ACLR, especially for the second adjacent channel.
ACLR is determined based on co-existence study. From the simulation campaign, we can have a preliminary ACLR value. Once the maximum output power is selected, the SEM for NR can be decided based on the above principles.
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