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1 Introduction
A way forward was agreed in [1] at the last meeting. The agreements for mmWave SEM are:

Agreement 1.

NR BS transmitter mask for mmWave should be defined taking into account following assumptions:

· Mask should be linked with channel bandwidth 

· Boundary between OOB and spurious domain limits should be applied according ITU-R SM.1539 recommendation. 

· Spurious emission limits should be taken into account (when agreed)

· BS mmWave output power should be taken into account

· Frequency range up to 52.6 GHz should be covered

Agreement 2.

Following variations for the BS transmitter mask tables should be use:
· BS classes

· Power levels

· Frequency ranges

Indoor/outdoor scenarios are not consider as variations for BS transmitter mask tables.
In this contribution, we further discuss and propose SEM requirements for NR base station for mmWave.
2 Discussion

According to the previous discussion, the SEM limits for mmWave NR BS are mainly depended on the outcomes of the response to WP5D. Considering the channel bandwidths supported by NR and the ACLR values, there are some differences for SEM limits between the NR BS and the outcomes of the response to WP5D.

Based on the WF, we give some discussions one by one as follow:

Agreement 1.

· Mask should be linked with channel bandwidth 

The SEM limits response to WP5D was based on the 200MHz channel bandwidth, extending out to 500 MHz from the center of transmission bandwidth with 1MHz measurement bandwidth. For NR BS, some other channel bandwidths are also supported. According to the working assumption, so far the maximum channel bandwidth supported by NR BS is up to 400MHz. Therefore the SEM should be applicable for all of the supported channel bandwidths up to 400MHz. 

According to outcomes of SI, the frequency offsets from “edge of transmission” Δf are not fixed in the adjacent channels, it depends on channel bandwidth, the principle can be applied for NR SEM definition.

· Boundary between OOB and spurious domain limits should be applied according ITU-R SM.1539 recommendation. 

According to ITU-R SM.1539 recommendation, the guideline values for the boundary of the spurious domain is 2.5BN for normal separation and 1.5BN+500MHz for wideband case from the BN centre for the frequency range of fc>15GHz, given the frequency offset from the “edge of transmission” are 2BN and BN+500MHz respectively, where BN is necessary bandwidth, which is channel bandwidth for NR. 

For the maximum supported channel bandwidth is up to 400MHz, the frequency offset from the “edge of transmission” should be 2BN. When the larger than 400MHz channel bandwidths are supported later, then the Boundary between OOB and spurious domain limits is BN+500MHz. Thus the frequency offset from the “edge of transmission” should be corrected as Min(2BN, 500 MHz + BN) to support all of the channel bandwidths.
· Spurious emission limits should be taken into account (when agreed)

It was agreed in TR38.803 that for the WP5D response, the BS spurious response limit will be -13 dBm/MHz (TRP). The text for response to WP5D will be “-13 dBm/MHz Total Radiated Power.
· BS mmWave output power should be taken into account

Two masks are defined for BS SEM, based on indoor and outdoor scenarios. For outdoor scenarios at 30GHz, the SEM limits were defined for PTx ≥ 34.5 and PTx < 34.5 dBm, based on the ACLR of 27.5dB with 3dB relaxation. 

According to [2], the BS ACLR of 28dB and 26dB were adopted for 30GHz and 45GHz NR. With the same principle of 3dB relaxation, the PTx for 30GHz and 45GHz NR are:

30GHz: PTx = 28-3+(-13)+10log(CBW/MHz) = 12+10log(CBW/MHz)

45GHz: PTx = 26-3+(-13)+10log(CBW/MHz) = 10+10log(CBW/MHz)

To align to the outcomes of the response to WP5D, it is proposed to adopt CBW of 200MHz as baseline, given the PTx= 35dBm and 33dBm, respectively.
· Frequency range up to 52.6 GHz should be covered

For the time being, the SEM should cover two sets of the frequency range up to 52.6GHz, which are 24.24 – 33.4 GHz and 37 – 52.6 GHz.

Agreement 2.

· BS classes

Three different BS classes were agreed for NR BS, which are Wide Area, Medium range and Local Area. Since the Indoor/outdoor scenarios are not considered as variations for BS transmitter mask tables, it is proposed that the SEM tables should be separated by the BS classes, like E-UTRA BS.

· Power levels

According to LTE UEM limits, only the UEM tables for Medium range BS are defined based on the power levels.  With the similar principle, the SEM tables for Medium range NR BS should be defined based on the power levels, such as PTx<=35dBm.

· Frequency ranges

Based on the above discussion, some parameters such as PTx are different for the frequency range of 24.24 – 33.4 GHz and 37 – 52.6 GHz, thus the SEM tables should be separated for each frequency range.

Based on the above agreements, the SEM limits tables for mmWave NR BS are proposed as follow:

2.1 Spectrum emission mask limits
The NR BS spectrum emission mask limits are proposed in Table 2.1-1 to Table 2.1-5. 

"PTx" is defined as Total Radiated Power (TRP), united in dBm. 
CBW is the channel bandwidth supported by NR BS.

Table 2-1: Local Area BS spectrum emission mask limits in the frequency ranges 24.24 – 33.4 GHz, and 37 – 52.6 GHz 

	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0  f < 0.1*CBW
	-12 dBm
	1 MHz

	0.1*CBW  f < 2*CBW
	-20 dBm
	1 MHz

	f > 2*CBW
	-13dBm
	1 MHz


 Table 2-2: Wide Area BS spectrum emission mask limits in the frequency range 24.24 – 33.4 GHz, and 37 – 52.6 GHz

	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0  f < 0.1*CBW
	-5 dBm
	1 MHz

	0.1*CBW  f < 2*CBW 
	-13 dBm
	1 MHz

	f >2*CBW
	-13dBm
	1 MHz


 Table 2-3: Medium Range BS spectrum emission mask limits in the frequency range 24.24 – 33.4 GHz, PTx < 35dBm
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0  f < 0.1*CBW
	-5 dBm
	1 MHz

	0.1*CBW  f < 2*CBW
	Max(PTx – 48 dB, -20 dBm)
	1 MHz

	f > 2*CBW
	-13dBm
	1 MHz


 Table 2-4: Wide Area BS spectrum emission mask limits in the frequency range 37 – 52.6 GHz

	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0  f < 0.1*CBW
	-5 dBm
	1 MHz

	0.1*CBW  f < 2*CBW MHz
	-13 dBm
	1 MHz

	f > 2*CBW
	-13dBm
	1 MHz


 Table 2-5: Medium Range BS spectrum emission mask limits in the frequency range 37 – 52.6 GHz, PTx < 33dBm
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0  f < 0.1*CBW
	-5 dBm
	1 MHz

	0.1*CBW  f < 2*CBW
	Max(PTx – 46 dB, -20 dBm)
	1 MHz

	f > 2*CBW
	-13dBm
	1 MHz


3 Conclusion

In this paper, we discuss and propose NR BS unwanted emission mask for mmWave.
Proposal 1: To adopt spectrum emission mask limits as presented in Table 2-1 to Table 2-5 for NR BS for mmWave bands.
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