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1. Introduction
[bookmark: _Hlk495051593][bookmark: _GoBack]This document summarizes key issues relevant to AI 7.4.3 Procedures related to NOMA.  
2. Key issues on procedures
The following key issues on procedures related to NOMA are mentioned  in companies’ contributions and can be considered for the discussion of feasible NOMA related procedures and several issus are also related to remaining evaluation metrics/assumptions. Please note that the procedure related key issues are not limited to the following and this document is for the initial discussion.

1)  UL Transmission Detection
· For UE RRC_CONNECTED state, the NOMA specific pre-configuration and the DMRS/MA signature allocation/selection method.

1) Pre-configured UE-specific DMRS and MA signature ([1,2,3,7,8,9,11,12,13,15,16,22,23])
2) Pre-configured MA signature/DMRS pool([6]), details FFS

· For UE RRC_INACTIVE/RRC_IDLE state, the concrete MA signature/DMRS allocation/selection method.

1) Pre-configured DMRS/MA signature/pool and UE randomly selects the DMRS/MA signature([2,5,9,15,20,22])
	
· DMRS/preamble can be used for UL transmission detection([1,3,7,8,9,11,12,13,15,16,22,23]). Other detection methodology can be further studied [2], details FFS
	
· DMRS enhancement from NR Rel-15 
Increased overhead for DMRS ([2,3,6,8,9,12,13,15,16,22,23])
Non-orthogonal extension of DMRS ([2,3,6,8,9,12,13,15,16,22,23])
Quasi-orthogonal based sequence, NR PN/LTE ZC as a starting point([2,3,6,8,9,10,11])
DMRS and MA signature mapping([2,3,14,20])

2) HARQ, including re-transmission scheme, feedback scheme, and combination scheme
HARQ-feedback scheme, including UE_ID determination, back-off scheme([2,3,6,14]),details FFS     
       
 
3) Link adaptation 
Link adaptation implicitly indicated by MA signature,details FFS [10,20]

4) Synchronous and Asynchronous Operation
Synchronous as the starting point.([3,8])
Asynchronous should be studied([4,5,7,16,21,22]) ,definition of asynchronous FFS

5) Adaptation between orthogonal and non-orthogonal multiple access
via DCI[18], details FFS

[bookmark: OLE_LINK4]Proposal 1: 
· UL data transmission and detection procedures of Rel-15 configured grant is the starting point for NOMA study.
· Different UL data transmission and detection procedures from Rel-15 configured grant for NOMA study can be considered
· e.g. Preamble, DMRS, synchronization, resource (physical resource and MA signature) configuration, UE detection, HARQ retransmission and ACK/NACK feedback, link adaptation, adaptation between orthogonal and non-orthogonal multiple access, collision control, etc.

 
Proposal 2: 
· Synchronous UL data transmission should be the starting point.  
· FFS the asynchronous transmission
· Timing offset is within [0,  y] as starting point, where y should be downselected from the following options
· Option 1: CP/[2] < y <= CP, FFS the detailed value
· Option 2: y > CP, FFS the detailed value
· Option 3: y is round-trip delay + rms_DS
· Option 4: y is beyond the RAN4 requirement for synchronization, if any.
· Note: Higher value is not precluded for the simulation purpose
· FFS the channel structure and procedures for asynchronous.
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Procedure related a
greements made in RAN1#86
Agreement:
At least the following options for “autonomous/grant-free/contention based” UL transmission should be studied
Opt. 1: a UE performs random resource selection
Details FFS
Opt. 2: a UE’s resource is pre-configured by eNB or pre-determined
Details FFS
Other options are not precluded
Agreements:
Continue study at least the following: 
Handling of  potential collisions of MA signatures
Retransmission/repetition and potential combining, e.g. HARQ
Potential link adaptation, e.g. MCS/signature re-assigning
Relationship between grant-free and grant-based transmissions and associated UE behavior
Advanced receiver capabilities including complexity analysis
)Appendix
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