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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
The -13 dBm or -30 dBm spurious emission was discussed in Berlin RAN4#84 meeting. The way forward is excerpted as below:

· It is agreed that achieving -30dBm spurious emissions close to the carrier is not feasible considering factors such as PA efficiency, linearization feasibility, filtering, 2nd harmonic, image rejection etc.

· Concerns UE and BS.

· -13dBm is assumed as the achievable baseline for mm wave spurious emissions at this stage, for both UE and BS

· It is observed that UE emissions are not flat in the passive bands, this should be considered when performing simulation relating to the UE in the sharing study

· The following are FFS

· What levels are achievable in the bands to which special limits apply, and suitable measurement bandwidths for these bands

· Feasibility of meeting -30dBm spurious emissions (or other value) with a (large) offset above and below the carrier/band

·   Based on the outcome of the analysis, the following option(s) might be considered as additional requirement(s) to protect specific bands (e.g. bands where passive services are operating):

· Define a different emission level in the protected band with larger measurement BW (e.g. 100MHz/200MHz). The value would be obtained by integrating an emission level tighter than -13dBm/MHz. The value to be adopted is this option is selected is FFS

· Define a tighter emission level in the passive bands and provide a number of exceptions. Emission level and number of exceptions to be adopted if this option is selected are FFS

· The solution for UE and BS may differ; e.g. exceptions, wider measurement bandwidth etc. may be a solution for the UE but a different solution may be needed for the BS

· For NR channels in which OOB region overlaps with protected bands, SEM requirement can apply in the OOB domain.

	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


It was agreed that -13 dBm UEM should be fulfilled at frequency offset larger than 10% total transmission bandwidth for wide area BS. The emission will be flat from the frequency at second adjacent channel. Hence -30 dBm implies additional 17 dB suppression is required. Linearity technology and filtering can be considered to further improve the emission. As discussed in study item, Power Added Efficiency (PAE) and output power of mm wave PA will decrease compared to sub 6 GHz PA. The decreased output power can be compensated by adopting larger number of PAs which make power efficiency more critical for the BS size and heat dissipation. The increase of ACLR implies the decrease of PAE which make the design of heat dissipation quite challenging. An example of PCB based filter is shown in Figure 2-1. If 17 dB attenuation is needed, several GHz frequency offset is required for guard band which may also bring some difficulty for practical frequency allocation. And the production variation and temperature drifting need to be further investigated.   
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Based on discussion above, as a general requirement, the -13 dBm/MHz limit shall be adopted as baseline. For the protection of specific sensitive services, it should be discussed separately as additional requirements for specific frequency range. 
Using a larger measure bandwidth (e.g. 100/200 MHz) may be feasible for UE to define a different more stringent emission level [7] [8]. But for BS side, the emission is more flat hence the help from larger measure bandwidth could be very small.
3 Conclusion
In the contribution we provide 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, it should be discussed separately as additional requirements for specific frequency range.
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