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1 Introduction

From one-year study on new radio (NR) access technology, modulation schemes for NR have been captured in TR 38.802 as follows [1]:
For downlink,

· QPSK, 16QAM, 64QAM and 256QAM (with the same constellation mapping as in LTE) are supported.
For uplink,

· QPSK, 16QAM, 64QAM and 256QAM (with the same constellation mapping as in LTE) are supported. 0.5 pi-BPSK is also supported for DFT-s-OFDM.
This contribution discusses remaining issues on modulation schemes for NR.
2 Discussion
Support of higher order modulation
To meet the demands on the rapidly increasing mobile traffic, NR needs to support the transmission of the very high data rate for eMBB. One of straightforward ways to obtain high data rate is to enhance the spectral efficiency by increasing the number of layers and/or the modulation order. In the small cell deployment such as indoor, the received channel quality at a UE can be very high so that even higher order modulation, e.g., 1024 QAM may be used. However, it is necessary to study its feasibility such as error vector magnitude (EVM) requirement and performance gain. Since feasibility study on 1k-QAM support is going in [2], NR can also support 1k-QAM if needed.
Proposal 1: NR supports 256QAM for downlink and uplink. For more enhancing the spectral efficiency, NR can support 1k-QAM after verifying its feasibility.

π/2-BPSK for DFT-s-OFDM

In last RAN1 meeting in April 2017, support of spectrum shaping for π/2-BPSK DFT-s-OFDM was agreed as follows [3]:
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In our companion contribution [4], more details of spectrum shaping for π/2-BPSK DFT-s-OFDM can be found.
3 Conclusion
In this contribution, we discussed remaining issues on modulation schemes for NR. The proposals are as follows.
Proposal 1: NR supports 256QAM for downlink and uplink. For more enhancing the spectral efficiency, NR can support 1k-QAM after verifying its feasibility.
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Agreements:


pi/2 BPSK DFT-s-OFDM supports spectrum shaping without spectrum expansion of pi/2 BPSK data at least for uplink data for carrier frequencies above 6 GHz and below 52.6 GHz


Note that UE still has to fulfill all RAN4 requirements


FFS: Whether it will have RAN1 spec impact


FFS: Applicability below 6 GHz


Note that RAN1 needs to consider at least spectrum efficiency, PA efficiency, complexity, and coverage
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