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1. Introduction
During RAN4#84bis meeting held in Dubrovnik a WF on Spectrum emission mask (SEM) for FR2 [1] was agreed. Companies were encouraged to contribute for RAN4#85 meeting and study the issue identified in [1] regarding emission limits for lower power NR BS. Some inputs for discussion were provided in [2 - 4] and discussed during RAN4#85 meeting. Finally, TP to TS 38.104 [5] was agreed which include spectrum mask with brackets.
In this contribution, we further discuss spectrum emission mask for frequency range 2 (mmWave) and provide our proposal for SEM.
2. Discussion
Agreed TP to TS 38.104 [5] for whole section 9.7.4.3.2 OTA Spectrum emission mask include brackets. For PTx in table titles in Tables 9.7.4.3.2-1,  9.7.4.3.2-2,  9.7.4.3.2-3, are included as well. For spectrum mask for lower power BS in tables 9.7.4.3.2-2 and 9.7.4.3.2-3 additionally emission limits are in brackets due to issue raised in [1]. However further revision is needed. Also following editor’s notes are in TS [6]:
Editor’s note: The mask levels shown under the “Minimum requirements” below are documented in TR 38.817-02 as shown. How to account for the “total transmission boundary” and the “OOB boundary” in expressing the detailed requirement is ffs. 

Editor’s note: The draft requirement for BS type 2-O is a carrier centric spectrum emissions mask and relies on the present levels of spurious emission limits documented in 9.7.5. The type of emission mask and the frequency range it covers may need to be revised in case other emission limits are changed. This also means that the emission limits and corresponding power levels may need to be revised.

Observation 1: In current NR BS technical specification TS 38.104 Rel-15 spectrum emission mask for frequency range 2 is not finalized due to open issues. 
In our contribution [2] we discussed and analyzed differences between SEM mask in response to ITU WP5D and in TR [7]. Note that mask from TR [7] is now used in TS with brackets. Also [2] contains proposal for spectrum mask which resolve issue raised in WF [1]. As limits and communication to ITU was based on 200 MHz channel BW, to avoid stringent requirement for low power BS in [2] solution and appropriate spectrum mask was proposed. the idea behind the proposed requirements is adapted to narrower signal bandwidths, not increasing the required ACLR for narrower channel bandwidths. The calculated limit is simultaneously always at or below -13 dBm/MHz, fulfilling FCC require limits, and it is never more stringent than -20 dBm/MHz. During the transition from -13 to -20 dBm/MHz, ACLR requirement stays fixed.
However, to introduce easier readable spectrum mask here we propose to introduce separate tables for channel bandwidth (CBW) below 200 MHz. Tables also include notes for non-contiguous spectrum operation and for multi-band spectrum operation. 
Below is presented set of tables 9.7.4.3.2-1 to 9.7.4.3.2-5 which are based on current tables from TS 38.104 with change marks for better readability of proposal. 

Table 9.7.4.3.2-1: SEM applicable for PTx ≥ 35 dBm in the frequency range 24.24 – 33.4 GHz and 
PTx ≥ 33 dBm in the frequency range 37 – 52.6 GHz

	Frequency offset from “edge of transmission” Δf
	Limit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	-5 dBm
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	-13 dBm
	1 MHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is ∆f ≥ [100MHz] from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -13dBm/1MHz.

NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < [200MHz] the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.


Table 9.7.4.3.2-2: SEM applicable for PTx < 35 dBm in the frequency range 24.24 – 33.4 GHz for CBW ≥ 200 MHz
	Frequency offset from “edge of transmission” Δf
	Llimit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	Max(PTx – 40 dB, -12 dBm)
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	Max(PTx – 48 dB, -20 dBm)
	1 MHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is ∆f ≥ [100MHz] from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -13dBm/1MHz.

NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < [200MHz] the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.


	Table 9.7.4.3.2-3: SEM applicable for PTx < 35 dBm in the frequency range 24.24 – 33.4 GHz for CBW < 200 MHz
Frequency offset from “edge of transmission” Δf
	Llimit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	Max(PTx – 35 dB, -12 dBm)
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	Max(PTx – 43 dB, -20 dBm)
	1 MHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is ∆f ≥ [100MHz] from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -13dBm/1MHz.
NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < [200MHz] the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.


Table 9.7.4.3.2-4: SEM applicable for PTx < 33 dBm in the frequency range 37 – 52.6 GHz for CBW ≥ 200 MHz
	Frequency offset from “edge of transmission” Δf
	Limit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	Max(PTx – 38 dB, -12 dBm)
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	Max(PTx – 46 dB, -20 dBm)
	1 MHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is ∆f ≥ [100MHz] from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -13dBm/1MHz.
NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < [200MHz] the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.


Table 9.7.4.3.2-5: SEM applicable for PTx < 33 dBm in the frequency range 37 – 52.6 GHz for CBW < 200 MHz
	Frequency offset from “edge of transmission” Δf
	Limit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	Max(PTx – 33 dB, -12 dBm)
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	Max(PTx – 41 dB, -20 dBm)
	1 MHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is ∆f ≥ [100MHz] from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -13dBm/1MHz.
NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < [200MHz] the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.


Proposal 1: It is proposed to adopt set of tables 9.7.4.3.2-1 to 9.7.4.3.2-5 for spectrum emission mask for frequency range 2.
We also provide draft CR to introduce above proposal for spectrum mask in [8].
3. Conclusion

In this contribution, we further discuss spectrum mask for frequency range 2. We have made following observations:.
Observation 1: In current NR BS technical specification TS 38.104 Rel-15 spectrum emission mask for frequency range 2 is not finalized due to open issues. 

Proposal 1: It is proposed to adopt set of tables 9.7.4.3.2-1 to 9.7.4.3.2-5 for spectrum emission mask for frequency range 2.

We also provide draft CR to introduce above proposal for spectrum mask in [8].
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