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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved.  The technical specifications were agreed during the December RAN meeting. However, during the initial phase of NR SI, RAN1 studied on non-orthogonal multiple access (NOMA). Due to the necessity of completion of more urgent features, NOMA was delayed in NR. The main objectives of NOMA study are
Non-orthogonal multiple transmission scheme
1. Transmitter side signal processing schemes for non-orthogonal multiple access [RAN1]:
· Modulation and symbol level processing, including spreading, repetition, interleaving, new constellation mapping, etc.
· Coded bit level processing including interleaving and/or scrambling, etc.
· Symbol to resource element mapping, sparse or not, etc.
· Demodulation reference signal. Other signal is not excluded.
1.2 Receivers for non-orthogonal multiple access: [RAN1, RAN4] 
· MMSE receiver, successive/parallel interference cancellation (SIC/PIC) receiver, joint detection (JD) type receiver, combination of SIC and JD receiver, or other receivers
· The study should consider performance, receiver complexity, etc.
1.3 Procedures related to the non-orthogonal multiple access  [RAN1]
· UL transmission detection
· HARQ, including transmission scheme, feedback scheme, and combining scheme
· Link adaptation MA signature allocation/selection
· Synchronous and asynchronous operation
· Adaptation between orthogonal and non-orthogonal multiple access
1.4 Link and system level performance evaluation or analysis for non-orthogonal multiple access continued from performance metrics identified from Rel-14. The benchmark for comparison is OFDM contention based multiple access. Realistic modelling of Tx/Rx impairment including potential PAPR issue, channel estimation error, power control accuracy, collision, etc. should be considered. [RAN1]
· Traffic model and Deployment scenarios of eMBB (small packet), URLLC and mMTC
· Device power consumption
· Coverage (link budget)
· Latency and signalling overhead 
· BLER reliability, capacity and system load
· Physical abstraction (link-to-system mapping model)
Note: targeting common solution for mMTC, URLLC and eMBB small packet.

In this contribution, we provide details on NOMA procedures.
Adaptation between NOMA and Orthogonal Transmission 
Assuming the following structure as shown in Figure 1 is used for NOMA transmitter, where the data symbols are spread, we prefer to have a solution where the network can indicate to the UE to choose between NOMA and OMA (orthogonal multiple access). This is because with spreading the transport block size is reduced and say if the UE is transmitting on certain resource elements and there is no interference on these resource elements, the UE can transmit with larger transport block size without spreading. Hence we recommend that the network should use a signalling mechanism using DCI. One technique to indicate is by the use of spreading factor (SF). For example if the DCI indicates SF equal to one, then it indicates the UE not choose and spreading, hence can use a larger transport block sizes.   However if the network schedules multiple UEs on the same resources, then it can indicate SF>1, such that it indicates the UE to spread the information.  
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Figure 1 Transmission chain for NOMA
Proposal 1:  Spreading factor should be indicated in the DCI to switch between NOMA and OMA 
Link Adaptation for NOMA 
Another interesting procedure is how to perform link adaptation for NOMA applications. Since MMSE SINR is well known expression, the conventional LA is done by assuming a MMSE receiver. However with NOMA either using a joint MAP receiver or SIC receiver, there is no closed form expression for SINR. Hence in these cases, we prefer RAN1 should strive to come up with a procedure for finding the approximate expression for SINR.  

Proposal 2:  RAN1 should study techniques for finding the approximate expression SINR for NOAM receivers for performing LA in NOMA scenarios
Conclusions
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