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1. Introduction
Agreements on multiple access schemes in RAN1 #84bis meeting are as follows;
Agreements:
· Non-orthogonal multiple access should be investigated for diversified NR usage scenarios and use cases.

· At least for UL mMTC, autonomous/grant-free/contention based non-orthogonal multiple access should be studied.

In this contribution, we discuss orthogonal/non-orthogonal multiple access schemes for eMBB scenario.
2. Discussions 
Conventional orthogonal multiple access (OMA) schemes are adopted in commercial communication system though the way providing orthogonality among UEs are system dependent, e.g. CDM, TDM or FDM. However, in NR study item, non-orthogonal multiple access (NOMA) schemes are studied in addition to orthogonal multiple access (OMA) schemes in order to increase spectral efficiency or accommodate massive number of UEs. In this section, we discuss OMA and NOMA and their pros. and cons. focusing on eMBB usage scenario, which is targeting increase of spectral efficiency.

Orthogonal Multiple Access (OMA)

In LTE, orthogonal frequency division multiple access (OFDMA) and single carrier frequency division multiple access (SC-FDMA) have adopted as multiple access schemes for downlink and uplink, respectively. The OFDMA is suitable for achieving high spectral efficiency due to its own merits such as free of mutual interference, well support of high-rate packet transmission, robust to multipath fading and flexible use of bandwidth. On the other hand, the SC-FDMA provides high energy efficiency and wider coverage suitable for UL transmission considering limited transmission power from UE side. Similar approach can be applied to NR design, in other words, OMA schemes are to be considered as strong candidates for the DL/UL multiple access scheme in eMBB scenario. 
In addition, considering massive antenna in NR, much higher spectral efficiency can be achieved by MU-MIMO. (This MU-MIMO can be interpreted as OFDMA+SDMA.) In RAN1#84bis meeting, it was agreed that up to 256 Tx/Rx antenna elements are considered for eMBB NR evaluation. As a result, it is very likely to enhance NR system throughput significantly by using massive spatial domain DoF with MU-MIMO in both UL and DL. Given that massive Tx/Rx antenna already provides spatial domain orthogonal resources to increase throughput, it is unclear why we need to use non-orthogonal resources such as power domain resource.

Of course, to achieve MU-MIMO gain we need to pay cost; CSI feedback enhancement should be studied to increase the accuracy of CSI. If CSI accuracy is not enough due to feedback overhead or high mobility, it can be considered to use non-linear receiver such as R-ML with MU-MIMO in order to suppress inter-user interference. 
Proposal: The OMA scheme (e.g., OFDMA, SC-FDMA and MU-MIMO) should be studied with priority for the DL/UL eMBB scenario.
Proposal: DL/UL eMBB evaluation should be conducted assuming large TX/RX antenna ports at eNB.
Non-Orthogonal Multiple Access (NOMA) 

The NOMA scheme is one of the candidates for multiple access scheme in eMBB scenario. Strictly speaking, NOMA scheme has been studied from Rel-13 downlink multiuser superposition transmission (DL MUST) SI, the system performance of potential LTE enhancements enabling DL MUST has been evaluated. Thus it is worthwhile to utilize the observations/results of the SI and start further study based on the previous/ongoing study. Based on the study for MUST, the followings have been observed in [1];
· MUST can increase system capacity as well as improve user experience in certain scenarios at least for 2Tx case.

· MUST is generally more beneficial when the network experiences higher traffic load.

· MUST is generally more beneficial in user perceived throughput for wideband scheduling case, compared to subband scheduling case.

· MUST is generally more beneficial in user perceived throughput for cell-edge UEs, compared to other UEs.

· MUST-far UEs can be legacy UEs when QPSK is applied to MUST-far UEs or the most two significant bits in the modulation symbol are assigned to far UE.
As shown in observations, non-orthogonal superposition scheme in power domain has an advantage in terms of system capacity. However, the DL MUST performance is evaluated in only 2Tx case and baseline performance is derived from CRS based SU-MIMO. Therefore, MUST gain is still unclear in NR environment in which eNB has massive antennas and DMRS is used. Of course, we can study DL MUST in many Tx antennas case with DMRS, but not in NR. This is because it is being studied in LTE MUST WI and we need to avoid a duplicate study. If MUST gain is not verified for 8Tx case during MUST WI, it is hard to expect MUST gain in NR that has massive antenna elements much more than 8Tx. 
On the other hand, UL MUST, which has not been studied, can be studied in NR if companies are interested in. However, as we mentioned above, it does not make sense to evaluate performance with small number of Rx antennas such as 2 or 4 in NR.
3. Conclusion
In this contribution, we discuss OMA and NOMA (MUST) schemes in eMBB scenario, and we propose as follows;
Proposal: The OMA scheme (e.g., OFDMA, SC-FDMA and MU-MIMO) should be studied with priority for the DL/UL eMBB scenario.
Proposal: DL/UL eMBB evaluation should be conducted assuming large TX/RX antenna ports at eNB.
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