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1 Introduction

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

· Consider mechanism to handle or mitigate the collision on MA signature/RS/resource, if needed

· FFS whether the number of configured MA signature/RS/resource from UE perspective can be 1 or multiple

· FFS whether multiple sets of MA signature/RS/resource can be configured to a UE

In this contribution, we discuss NOMA procedures based on above agreements.
2 Discussion
NOMA transmission from RRC_INACITVE state with 2-step RACH was proposed in previous meeting. However, it was agreed in RAN#81 that physical layer aspects of 2-step RACH design are not addressed in any of the on-going SIs [1]. Therefore, for NOMA SI, we should study NOMA transmission in RRC_CONNECTED state only.
For UE identification, it is straightforward to follow Rel-15 NR design, i.e. based on DMRS. Regardless of whether single-branch or multi-branch transmission is applied to NOMA transmission, a single DMRS is sufficient for a UE and the DMRS is assigned to the UE by RRC or DCI. Similarly, the MA signature(s) is also assigned to the UE in the same way as DMRS. In this way, once gNB detects the DMRS, it knows the corresponding MA signature for single-branch transmission and MA signatures for multi-branch transmission which reduces the complexity at the receiver side.
Proposal 1: UE identification is based on DMRS.
Proposal 2: DMRS and MA signature(s) are assigned to the UE by RRC or DCI.
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 3: 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: UE identification is based on DMRS.
Proposal 2: DMRS and MA signature(s) are assigned to the UE by RRC or DCI.

Proposal 3: Group-based physical channel conveying at least HARQ-ACK feedback can be considered.
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