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Discussion/Decision
1 Introduction
In RAN #71, a new study item for “NR New Radio Access Technology” was approved [1], which is envisaged to support diverse usage scenarios: “Massive machine-type-communications (mMTC)” ， “Ultra reliable and low latency communications (URLLC)”， “Enhanced mobile broadband (eMBB)”. Different usage scenarios have different requirements for NR MA.
· mMTC: high connection density, improved link budget, low device complexity, large coverage in harsh environments and extremely long-life battery for low cost devices;
· URLLC: ultra-low latency and high reliability;
· eMBB: higher peak data rate, higher spectral efficiency (SE) /throughput , uniform user experienced data rates, Easy MU-MIMO and CoMP , mixed traffic types transmission。
In this contribution, we will focus on massive-MIMO-based MA techniques for eMBB in the mmWave spectrum.
2 Discussion
According to [6]，the main shortcomings of OMA includes: limitation of single-user capacity, limited number of simultaneously transmitting users, unreliable for grant-free transmission, and heavy CSI dependency for MU-MIMO and CoMP. Compared to OMA, NOMA can achieve multi-user capacity, support overloaded transmission, enable reliable and low latency grant-free transmission, enable open-loop MU multiplexing and CoMP, enable flexible service multiplexing, etc. Hence, NOMA can better meet the diverse requirements of 5G. 
In the follow, we will discuss a kind of MA technology, namely, SC-SDMA(Sparse-code Space-division MA） which can satisfy the target requirements of eMBB in the mmWave spectrum. 
It is generally known that the special sparse structure of SCMA simplify the receiver’s design. SCMA can approximately achieve to the performance of MAP by using the Message Passing Algorithm (MPA). And SCMA can be used with OFDM-based waveform. The overload ability of SCMA is related to its sparse sequences. The greater overload ability of SCMA, the greater dimensionality of the sparse sequences, and the higher devices’ cost and complexity.
MIMO is an important technology that can obtain higher SE. And the performance of system can be improved through careful pairing and spatial characteristics design. Due to its self-interference, the performance is limited to frequency-selective channel. According to the channel characteristics of mmWave, LOS (line-of-sight) is the dominant factor. Hence, self-interference has little effect on the performance of space-division multiplexing in mmWave spectrum. By using multiple narrow beams with different steering angles, the spatially distributed users can be supported in the same time/frequence resources. Meanwhile, the mmWave’s short wavelength characteristics allow higher density of antenna elements, which can obtain more narrow beams with high gains and higher SE within a limited space. 
SC-SDMA means the use of multiple spatially orthogonal narrow beams in massive array antennas, meanwhile using SCMA in each beam. Therefore, assuming in the same SE, SC-SDMA can separate the overload capability of SCMA into multiple narrow beams, thereby reducing the requirement of sparse sequences and the receiver’s complexity and cost. Through reasonable power assignment and beam steer angle, cell-edge users can achieve the same experienced data rates as cell-center users’. In general, compared with SDMA or SCMA, SC-SDMA can effectively improve the system capacity/SE and reduce the complexity of receivers’ design, namely, can fulfill the requirements of eMBB.
3 Conclusion
After the above discussion, SC-SDMA in mmWave spectrum can meet the requirements of eMBB (eg. higher peak data rate, higher spectral efficiency , uniform user experienced data rates, easy MU-MIMO and CoMP , mixed traffic types transmission).
Proposal 1：SC-SDMA on the top of massive-MIMO should be considered as a candidate scheme for eMBB in mmwave spectrum.
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