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Introduction
A Rel-15 study item on non-orthogonal multiple access (NOMA) for 5G NR was approved in March 2017 [1] based on an initial study during the Rel-14 NR SI. One of the objectives to be studied is the procedures related to NOMA. In this contribution, we share our views on NOMA procedures.
Discussion
According to the SID [1], the NOMA related procedures to be studied include:
· 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
In general, considering the stringent timeline for the SI completion, it is proposed to focus on the essential NOMA procedures. In addition, the related procedures in Rel-15 NR should be reused as much as possible. We discuss the NOMA related procedures respectively below.

UL transmission detection
Given that we focus on non-orthogonal multiple access schemes for UL, the detection at the receiver side is the UL transmission detection at gNB. UL transmission detection mainly involves UE activity detection for UL grant-free transmission.UE activity detection is based on DMRS in conventional OMA transmission in LTE and NR. Two UL grant-free transmission types were introduced in Rel-15 NR, i.e. UL-TWG-type1 and UL-TWG-type2. For UL-TWG-type1 resources are activated upon RRC configuration while UL-TWG-type2 resources are activated after detection of an UL grant. It was agreed to use DMRS for UE activity detection, where UE-specific DMRS is semi-statically configured for UL-TWG-type 1 and dynamically signaled in DCI for UL-TWG-type 2. In Rel-15 NOMA study item, both grant-based and grant-free transmissions can be considered for different scenarios and it is straightforward to follow the assumption that DMRS is used for UE activity detection and that the NR DMRS design should be taken as a starting point. In addition, considering the overloading capability enabled by NOMA, potential DMRS extension can be considered for certain scenarios, e.g. mMTC, to support a massive number of connections if necessary. In addition, the MA signature of the activated UE can be known to gNB if the association between DMRS and MA signature is known.
Proposal1: UE activity detection based on NR DMRS is a starting point with potential DMRS extension if necessary.

HARQ
HARQ is an important approach to improve the reliability and the spectral efficiency. In NR, only asynchronous adaptive HARQ is supported for both grant-based and grant-free transmissions. For UL grant-free transmission, retransmission is grant-based. For each HARQ transmission, multiple repetitions are supported in NR where the repetition factor is semi-statically configured. Rel-15 NOMA SI should take Rel-15 HARQ and repetition mechanisms as a starting point and further study how to combine NOMA scheme with HARQ including efficient HARQ feedback scheme to reduce the overhead, resource allocation/selection scheme to reduce the collision probability etc.
Proposal 2: Study how to apply NOMA combined with HARQ.

Link adaptation MA signature allocation/selection
In Rel-14 SI, it was agreed that a MA signature includes at least one of the following:
-	Codebook/Codeword
-	Sequence
-	Interleaver and/or mapping pattern
-	Demodulation reference signal
-	Preamble
-	Spatial-dimension
-	Power-dimension
-	Others are not precluded
For different NOMA schemes, MA signature as well as the capacity of the MA signature can be different. Each proponent company should provide feasible MA signature allocation/selection scheme for each scenario and the performance impact of MA signature collision should be taken into account in the evaluation if collision occurs. As a starting point, MA signature allocated by gNB as in Rel-15 UL grant-free transmission should be supported.
Proposal3: MA signature allocation/selection scheme should be provided and evaluated. MA signature allocated by gNB can be used as a starting point.
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Synchronous and asynchronous operation
Synchronous and asynchronous operations mainly refer to whether the timing offset between UEs and gNB is within CP or not. In order to focus our study on NOMA scheme itself, we propose to consider synchronous operation only in Rel-15 SI and extend to asynchronous case later if agreed.
Proposal4: It is proposed to assume synchronous operation only in the Rel-15 SI.

Adaptation between orthogonal and non-orthogonal multiple access
Adaptation between OMA and NOMA can be an implementation choice which may or may not have specification impact. As mentioned above, we should focus on essential NOMA procedures in the SI. Adaptation between OMA and NOMA is an optimization in our view which can be studied with lower priority.
Proposal5: Adaptation between orthogonal and non-orthogonal multiple access should be studied with lower priority.
Conclusion 
In this contribution, we shared our considerations on NOMA procedures with following proposals.
Proposal 1: UE activity detection based on NR DMRS is a starting point with potential DMRS extension when necessary.
Proposal 2: Study how to apply NOMA combined with HARQ.
Proposal 3: MA signature allocation/selection scheme should be provided and evaluated. MA signature allocated by gNB can be used as a starting point.
Proposal 4: It is proposed to assume synchronous operation only in the Rel-15 SI.
Proposal 5: Adaptation between orthogonal and non-orthogonal multiple access should be studied with lower priority.
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