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1 Introduction
In [5], ITU-R WP5D requests 3GPP to provide further information on the achievable more stringent spurious emission limit such as Category B limits(-30 dBm/MHz), and the feasibilities to meet even more stringent limits for the protection of specific sensitive services. This contribution provides our view on this requirement.
2 Discussion

The spurious emission limit was agreed in [2] which is -13 dBm/MHz. It is in line with ITU-R WP5D response LS [3], and it is also stated that “the feasibility of more stringent spurious domain emission limits is under investigation by 3GPP”. In ITU-R WP5D LS [5], RAN4 was requested to provide following information:

· Achievable more stringent spurious emission limits
· Feasibilities to meet more stringent limits for protection of specific sensitive service

· larger reference bandwidths
In Nagoya NR AH#2 meeting, RAN4 sent a reply LS to ITU-R WP 5D to state that -13dBm is assumed as the achievable baseline for mm wave spurious emissions and also indicate that RAN4 will continue to study the achievable spurious emission limits tighter than -13 dBm/MHz for protection of specific sensitive services (e.g. passive services). [10]
In Dubrovnik RAN4#84bis meeting, on BS side, there were some further discussion but no consensus was reached. [11] [12].
Table 2-1: Wide Area BS spectrum mask in the frequency range 24.24 – 33.4 GHz
	Frequency offset from “edge of transmission” Δf
	Emission 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

	(f ≥OOB boundary
	Spurious domain limits
	1 MHz


From Table 2-1, it was agreed that -13 dBm/MHz UEM should be fulfilled at frequency offset larger than 10% total transmission bandwidth for wide area BS. In [11], it is proposed to adopt -25 dBm/MHz as a compromise level depending on the implementation, complexity and system performance. -25 dBm/MHz implies additional 12 dB suppression is required. 
Linearity technology and filtering can be considered to further improve the emission. On filtering aspect, as discussed in [13], certain frequencies should be reserved as guard band to archive reasonable insertion loss depending on the implementation of BS structure associated filtering design. And on linearization aspect, the huge number of transmitters, wider channel bandwidth and low Power Added Efficiency (PAE) mmWave PA may put constrains on the emission reduction from the linearization. Furthermore the noise floor is another limited factor, determined by DAC quantization noise or thermal noise, NF and gain of transmitter. On the other hand, if the spectrum of passive services is far away the high order (e.g. 5th order) IMD product of NR transmission or the needed TRP can be reduced for some scenarios (e.g. moderate or small coverage range), it can ease the implementation for more stringent limits for specific sensitive service.
Based on the further consideration, we propose RAN4 to consider the emission level in the range -22 dBm/MHz to -25 dBm/MHz in order to protect specific sensitive services.
3 Conclusion
In the contribution we provide further considerations on the possibility of a different more stringent spurious limit. It is proposed,
Proposal: As a general requirement, the -13 dBm/MHz limit shall be adopted as baseline. For the protection of specific sensitive services, we propose RAN4 to consider the emission level in the range -22 dBm/MHz to -25 dBm/MHz.
References
[1] R4-1706063, " WF on mmW ACLR and ACS ", Qualcomm Incorporated, Huawei
[2] R4-1704003, “On spurious emission for NR BS”, Nokia, Alcatel-Lucent Shanghai Bell
[3] RP-170021, “Reply LS to ITU-R WP5D/374 (Attachment 4.13) on Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz” (RAN4).
[4] R4-1706964, “WF on BS transmitter mask for mmWave”, Nokia, Alcatel-Lucent Shanghai Bell
[5] R4-1707004, “LIAISON STATEMENT TO 3GPP ON UNWANTED EMISSIONS OF IMT-2020”, ITU-R WP5D
[6] R4-1708838, “WF on spurious emissions limit for mm wave bands”, Ericsson, Qualcomm Incorporated, Skyworks, Huawei, Samsung, Nokia
[7] R4-1707701, “Feasibility of improved spurious emissions in NR mmWave UE”, Skyworks Solutions Inc.

[8] R4-1708450, “General observations on UE emissions in mmW”, Qualcomm Incorporated.

[9] R4-1708125, “On spurious emission limits for mm-wave bands”, Ericsson.
[10] R4-1710084, “LS on Unwanted emissions of IMT-2020”, RAN4
[11] R4-1710582, “Further elaboration on BS spurious emission limits for mm-wave bands (FR2)”, Ericsson.

[12] R4-1711962, [DRAFT] LS on Unwanted emissions of IMT-2020
[13] R4-1709591, on spurious emission for WP5D LS, Huawei
3GPP


