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1 Background 
One of the most important aspects of the NR transmitter characteristics is unwanted emissions. While much discussion during the initial WI phase has been focused on requirements for below 6 GHz, there was a substantial discussion for the mmWave band during the SI phase. This resulted in the LS to WP5D with all IMT parameters for both Tx and Rx [1]. There was also an agreement in RAN4 to revisit the RF parameters for the WI phase.
This paper continues the discussion on mmWave unwanted emissions requirements, starting from the WP5D LS and other agreements.

2 Discussion 
2.1 Border between Out-of-band domain and spurious domain
The border to the spurious domain was deliberated early in the SI phase. TR 38.803 [4] documents the regulation concerning the border for bands above 6 GHz in subclause 8.2.4, in particular for larger carrier bandwidths. For bandwidths up to 500 MHz, the border is offset 2.5×BN, where BN is the necessary bandwidth of the transmission. BN is either the carrier bandwidth or the aggregated bandwidth in case of CA. For bandwidths above 500 MHz, the offset to the boundary in the regulation is 1.5×BN + 500 MHz. Since a 400 MHz maximum channel BW is agreed for bands above 24 GHz, the boundary will be at 2.5×BN, unless large carriers are aggregated.
PROPOSAL 1: For bands above 24 GHz, Unwanted emissions for NR should have the boundary between OOB and spurious domain limits defined directly from regulation: 2.5×BN for single carrier and aggregated BW up to 500 MHz and 1.5×BN + 500 MHz for larger aggregated bandwidths.

2.2 Unwanted emissions in the Out-of-band domain
The unwanted emissions close to the transmitted carrier in the Out-of-band domain are defined by a mask. There was a long discussion in preparation of the LS response to WP5D whether to have a carrier centric Spectrum Emissions Mask (SEM) or a band centric Unwanted Emissions Mask (UEM). A carrier centric SEM was selected for NR in the end. One main reason is the difficulty in implementing a mmWave band filter with sufficient attenuation at a reasonable distance from the operating band. This is demonstrated by several example filter implementations in [2].
There has been no new analysis or other information presented that would change the view regarding possibilities for band filtering. The conclusion to have a carrier-centric SEM therefore still holds.
PROPOSAL 2: The NR emission mask in the Out-of-band domain for bands above 24 GHz should be a carrier-centric SEM.

For the response to WP5D on IMT parameters, the mask levels were fundamentally based on the existing FCC regulation Part 30 for the “Upper Microwave Flexible Use Service” [5], where emission limits have a baseline level of ‑13 dBm/MHz with an 8 dB relaxation in the first 10% of the channel bandwidth outside the license block. The LS response in [1] was based on a 200 MHz channel bandwidth and also had a partially relative mask level for lower BS powers and for different BS classes, plus a “floor” at -20 dBm/Mhz. While the fundamental assumption for deriving these limit still holds, further development is needed for how to cover the full range of channel bandwidths from 40 to 400 MHz, plus possible carrier aggregation.
PROPOSAL 3: The NR emission mask (SEM) should use the FCC Part 30 emission limits as baseline. Further investigations of SEM limits for different channel bandwidths, BS power levels and BS classes should be made.

2.3 Spurious domain limits

It was agreed in [3] that the spurious emission limit for bands above 6 GHz should be -13 dBm, with the measurement BW according to ITU-R regulation. The upper limit for the spurious emission limits is FFS.

Note that since the spurious emission adjacent to the Out-of-band domain limit is -13dBm/MHz, which would fundamentally be the same as the SEM limit at that point (FCC baseline level), the “boundary” between the Out-of-band and Spurious domain would have little practical implications.
3 Proposal
Based on previous agreements and analysis, the following is proposed as a starting point to further develop the unwanted emission limits for NR in the mmWave range:

PROPOSAL 1: For bands above 24 GHz, Unwanted emissions for NR should have the boundary between OOB and spurious domain limits defined directly from regulation: 2.5×BN for single carrier and aggregated BW up to 500 MHz and 1.5×BN + 500 MHz for larger aggregated bandwidths.

PROPOSAL 2: The NR emission mask in the Out-of-band domain for bands above 24 GHz should be a carrier-centric SEM.

PROPOSAL 3: The NR emission mask (SEM) should use the FCC Part 30 emission limits as baseline. Further investigations of SEM limits for different channel bandwidths, BS power levels and BS classes should be made.
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