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1 Introduction

In RAN1#93, NOMA procedures were discussed with following agreements.
Agreements:

· 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.
Agreements:

· Synchronous UL data transmission should be the starting point.  
· Also considers the asynchronous transmission

· Timing offset is within [0,  y] as starting point, where y has two values at least for the purpose of evaluation:

· Case 1: CP/[2] < y <= CP+rms_DS, with detailed value FFS

· Case 2: 2*CP>=y > CP, with detailed value FFS

· Additional value(s) for y are not precluded

· Possible down-selection can still be discussed 

· FFS the channel structure and procedures for asynchronous.

In this contribution, we discuss NOMA procedures based on above agreements.
2 Discussion
In Rel-15 NR, a random access procedure is initiated before UL data transmission to resume RRC connection for UEs in RRC_INACTIVE, i.e. UL data transmission in RRC_INACTIVE is not supported in Rel-15. In RAN#80, new Rel-16 RAN2 leading WI and SI were proposed to support UL data transmission in RRC_INACTIVE state [1]
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 \* MERGEFORMAT [2] but was not agreed. It can be seen that UL data transmission in RRC_INACTIVE is a separate topic from NOMA and it is not included in Rel-16 NR scope now. Therefore, in NOMA SI, it is proposed to consider UL data transmission in RRC_CONNECTED state only.
For the two cases regarding the maximum timing offset for the evaluation purpose for asynchronous transmission listed below, based on the discussion above, it is proposed to consider Case 1 only since Case 2 is mainly for UL data transmission in RRC_INACTIVE state without UL synchronization.

· Case 1: CP/[2] < y <= CP+rms_DS, with detailed value FFS

· Case 2: 2*CP>=y > CP, with detailed value FFS

Proposal 1: For the evaluation purpose, the maximum timing offset y for asynchronous transmission is Case 1, i.e. CP/[2] < y <= CP+rms_DS.
In Rel-15 NR, no explicit HARQ-ACK feedback is supported. For UL transmission with configured grant, only grant-based retransmission is supported. UE assumes ACK if no DCI for retransmission is detected before the timer expires. When the number of UEs is large, e.g. mMTC, the overhead of retransmission scheduling is high. In addition, UE assumes ACK if gNB missed the UL transmission which leads to longer latency and/or worse reliability. In order to resolve the problems, explicit HARQ-ACK can be considered. Furthermore, in order to reduce the signalling overhead, group-based HARQ feedback can be considered. Regarding the channel structure, NR DCI format 2_2 can be a starting point. With the introduction of a group-based HARQ-ACK feedback channel, grant-free retransmission can be supported, i.e. UE can initiate a retransmission if NACK is received. Furthermore, in addition to HARQ-ACK, other information can also be indicated in the group-based channel, e.g. backoff indication which is used to reduce the collision probability of retransmissions from different UEs, resource allocation by indicating an index associated with a pre-configured resource etc.
Proposal 2: Group-based physical channel conveying at least HARQ-ACK feedback can be considered.
3 Conclusion
This contribution discussed NOMA procedures with following proposals.
Proposal 1: For the evaluation purpose, the maximum timing offset y for asynchronous transmission is Case 1, i.e. CP/[2] < y <= CP+rms_DS.
Proposal 2: Group-based physical channel conveying at least HARQ-ACK feedback can be considered.
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