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Introduction
The study item on New Radio Access Technology approved at the last RAN#71 [1] proposes  to study technical solutions to develop “NR access technology to meet a broad range of use cases including enhanced mobile broadband, massive MTC, critical MTC, and additional requirements defined during the RAN requirements study”, in “frequency ranges up to 100 GHz”. In this contribution, we provide an overview of possible use cases for future wireless communications [2], and we review design requirements and key technologies that can meet the requirements for next generation access technologies set forth in [3].
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[bookmark: _Ref447355816]Figure 1 Possible use cases for 5G

A variety of use cases can be considered for the NR access technologies, as shown in Figure 1. Among the use cases such as eMBB, mMTC, URLLC, three performance factors were identified in [2], as shown in Figure 2: increased capacity, higher throughput and coverage expansion. These elements were identified in [3] as some of Key Performance Indicators. Peak data rate and connection density are expected to be 20Gbps and 1 million devices per square km. Finally, the target for peak spectral efficiency should be 30bps/Hz for downlink and 15bps/Hz for uplink. In the next section, we identify two key technologies that can satisfy the aforementioned requirements.
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Key technical solutions
Massive MIMO
In a crowded environment, adjacent UEs will receive beams aimed at neighboring UEs in MU-MIMO. Interference cancellation at UE will increase complexity of UE. Thus, interference cancellation techniques at eNB should be considered to lower the UE complexity. For effective interference cancellation at the transmitter, CSI reporting with high resolution is also required. Higher resolution CSI will require more frequent transmission of reference signals. Thus, reference signal designs to reduce pilot contamination and take advantage of time reciprocity should be investigated.
The key features for NR MIMO and possible items for studies can be summarized as follows:
· User interference cancellation at transmitter: precoding/postcoding design
· CSI reporting with higher resolution
· Investigation on impact of realistic assumptions on channel reciprocity ( i.e., mismatches in RF circuit characteristics between TX and RX)
· RS design, including SRS, to reduce pilot contamination

Waveform
 Depending on use cases and frequencies at which UEs are deployed, optimum waveforms should be selected. In the current LTE standard, SC-FDM and OFDM waveforms in conjunction with OFDMA orthogonal multiple access are used in downlink and uplink, respectively. Both waveforms can be equalized in the frequency domain using one-tap equalizer. While OFDM offers flexible usage in the frequency domain, SC-FDM offers low peak power. Thus, to achieve the three key performance factors explained in Section 2, both OFDM-based and SC-FDM-based approaches should be considered. In [4], possible candidates for the waveforms are explained in detail. 

Conclusion
In this contribution, we reintroduced three key elements identified in [2]. We briefly introduced two key technologies that should be considered for enhancement for NR. The proposals related to Massive MIMO are as follows:
· User interference cancellation at transmitter: precoding/postcoding design
· CSI reporting with higher resolution
· Investigation on impact of realistic assumptions on channel reciprocity ( i.e., mismatches
in RF circuit characteristics between TX and RX)
· RS design, including SRS, to reduce pilot contamination
The proposals related to waveforms are described in [4].
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