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Introduction
It was agreed in RAN1#85 that NR supports orthogonal multiple access at least for eMBB.
Agreements:
· NR supports at least synchronous/scheduling-based orthogonal multiple access for DL/UL transmission schemes, at least targeting for eMBB
· Note: Synchronous means that timing offset between UEs is within cyclic prefix by e.g. timing alignment

In this contribution, we discuss the benefit of non-orthogonal multiple access for eMBB based on the study from latency reduction SI [1].
Discussion
Latency reduction SI targets a number of MBB applications which will benefit from reduced latency including TCP based applications, gaming, real-time applications like VoLTE/OTT VoIP and video telephony/conferencing etc. 
According to the evaluation, reduced latency can have a positive impact on TCP performance due to the fact that the receiver may acknowledge TCP packets faster which enables a faster increase in the TCP window size. Latency reduction has shown a positive impact on both TCP congestion avoidance mode and in TCP slow start phase.
Contention based PUSCH transmission was studied and evaluated as one of the candidate solutions for latency reduction where multiple UEs may share the same PUSCH resource. It was observed that the delay of contention based PUSCH transmission are sensitive to the collision probability, which is subject to the number of UEs sharing the same PUSCH resource (e.g. depends on the cell load) and the UE’s traffic arrival interval. Contention based PUSCH transmission allows more efficient PUSCH resource utilization compared to the pre-scheduling scheme, but with increased uplink latency if collision occurs. 
Based on the above conclusion, the following observations can be made:
Observation 1: Contention based/grant-free UL transmission is significantly beneficial in improving TCP throughput for MBB traffics.
Observation 2:  Solutions for the UE collision issues for the contention based/grant-free UL transmission should be studied. 
Non-orthogonal MA has been extensively discussed and evaluated in the previous RAN1 meetings. Based on the evaluation results, the following observation was made in RAN1#86.
Observations:
· Based on the contributions and the assumptions listed in Tables 1/2/3 in R1-168427, it is observed that non-orthogonal MA outperforms OFDMA in terms of UL link-level sum throughput (R1-163560) and overloading capability in the evaluated scenarios
With better overloading capability, non-orthogonal MA scheme is expected to achieve lower collision probability compared with orthogonal MA. Consequently, eMBB applications can benefit from reduced latency by UL grant-free transmission with non-orthogonal MA.
Observation 3: Non-orthogonal MA scheme is a solution to UE collision issue for contention based/grant-free UL transmission. 
Based on the observation, we have the following proposal.
Proposal: Contention based/grant-free UL transmission and non-orthogonal MA scheme should be supported for NR eMBB.
Conclusion
In this contribution, we discuss the benefit of non-orthogonal multiple access for eMBB based on the study from latency reduction SI with the following observations and proposal.
Observation 1: Contention based/grant-free UL transmission is significantly beneficial in improving TCP throughput for MBB traffics.
Observation 2:  Solutions for the UE collision issues for the contention based/grant-free UL transmission should be studied. 
Observation 3: Non-orthogonal MA scheme is a solution to UE collision issue for contention based/grant-free UL transmission. 

Proposal: Contention based/grant-free UL transmission and non-orthogonal MA scheme should be supported for NR eMBB.
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