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Introduction
3 MHz operation in E-UTRA band 28 for a block 715-718 / 770-773 MHz allocated recently in Japan has been introduced to TS 36.101 [1-6]. Japanese regulations [7-10] require the protection of DTV band (470-710 MHz) at the level of -26.2 dBm/6 MHz, which is specified in the network signaling value NS_17 but was previously only specified for 5 MHz or wider channel bandwidth. Since A-MPR is not required for NS_17, it was possible to reuse the same NS_17 for 3 MHz channel bandwidth.
Further, 3 MHz channel bandwidth has recently been introduced to NR specifications [11,12], however, 3 MHz operation in NR band n28 for Japan is not properly specified yet. A CR [13] was proposed in RAN4#109 to align the NR spec with the E-UTRA spec on NS_17. However, the CR was not agreed as there was no confirmation if NS_17 can be reused without A-MPR for NR waveforms.
In this paper, we present NR A-MPR simulations for NS-17 for 3 MHz operation in Japan and propose a wayforward.

Discussion
In a similar way to what we have simulated previously for E-UTRA in [1], we have run the A-MPR simulations for a 3 MHz NR carrier at 716.5 MHz for NS_17 emission requirement. We have simulated NR waveforms (WOLA-based CP-OFDM and SC-FDMA) for all modulations with contiguous allocations using our UE transmitter model which has been used to derive various A-MPR values in RAN4. 
The result is that no A-MPR (or RB restriction) is needed also for the NR like our LTE simulations [1]. In Figure 1, you can find simulated spectrum for SC-FDMA on full allocation with QPSK, which is the worst case (due to smaller MPR than CP-OFDM or higher modulations) among all the simulated cases. We have observed 6.8 dB margin for NS_17, which indicates that the NR UEs can fulfill regulations easily for the 3 MHz operation with a sufficient margin.
We have also attached a figure of 1 PRB allocation at the lower channel edge, where we have observed plenty of margin (34.3 dB) for NS_17.
In both cases, general emission mask looks more stringent requirement than NS_17. (Indeed, our model has zero margin for the SEM.) 
Observation 1: NS_17 can be extended without A-MPR or RB restriction for NR band n28 3 MHz operation in Japan.

Although it is not planned yet to deploy NR 3 MHz channel bandwidth in Japan, it is recommended to align the NS_17 in NR specifications with LTE as 3 MHz channel bandwidth at this stage when we just introduced 3 MHz channel bandwidth in the NR. This can avoid a later introduction of CR to modify NS_17 in case NR 3 MHz is deployed in Japan.
Proposal 1: It is proposed to add 3 MHz channel bandwidth for NS_17 in the NR spec.



Figure 1: Transmitter spectrum for full RB allocation
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Figure 2: Transmitter spectrum for the edge RB allocation
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Summary
We have run A-MPR simulations for NS_17 for the 3 MHz operation in NR band n28 in Japan. It is observed that NS_17 emission requirement can be fulfilled without A-MPR or RB restriction.
Observation 1: NS_17 emission requirement can be fulfilled without A-MPR or RB restriction for NR band n28 3 MHz operation in Japan.
Proposal 1: It is proposed to add 3 MHz channel bandwidth for NS_17 in the NR spec.
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