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1 Introduction
Non-orthogonal MA has been previously studied in R14, and a variety of non-orthogonal MA schemes have been proposed, which share a common feature that MA signatures are adopted at the transmitter side and follow a high level basic diagram as shown in the below [1]:
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Specifically, a MA signature includes at least one of the following [1]:
·  Codebook/Codeword 
· Sequence 
· Interleaver and/or mapping pattern 
· Demodulation reference signal 
· Preamble 
· Spatial-dimension 
· Power-dimension 
· Others are not precluded 

 Also, according to SID in RAN #75 meeting, NOMA related procedure include [2]:
· 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 this contribution, we discuss the MA signature allocation/selection as well as HARQ scheme for NOMA.
2 Discussion
2.1 MA signature allocation/selection
For Non-orthogonal MA schemes, one UE uses a MA signature for UL transmission so that it can be distinguished at receive side even when multiple UEs transmit on same physical resource. In general, there are three possible ways to perform MA signature allocation/selection: MA signature is pre-allocated or pre-determined to a UE through RRC signaling, MA signature is allocated to a UE through L1 signaling, and MA signature is randomly selected by UE itself. 
MA signature can be pre-allocated or pre-determined to a connected-mode UE by gNB through RRC signaling, regardless of whether high layer delivers a transport block to it for UL transmission. Later, as long as a UE performs UL transmission based on non-orthogonal MA, the pre-allocated MA signature is applied. This pre-allocated scheme saves L1 signalling to indicate MA signature and can be applied to type 1 UL transmission without grant. However, for type 2 UL transmission without grant, pre-allocated scheme via RRC signaling may require comparative number of MA signatures as that of connected-mode UEs to avoid collision, as time-frequency resource allocation is not able to be considered during MA signature pre-allocation. In random-selected MA signature scheme, a UE is supposed to randomly select a MA signature to be used only when it performs UL data transmission and the selected signature will be released when the transmission ends. Thus , this scheme can helpfully reduce the MA signature collision compared with the pre-allocated schemed for type 1 and type 2 data transmission without grant, when the number of MA signatures is smaller than that of potential UEs for non-orthogonal MA transmission. However, due to the randomness of MA signature selection, the collision still exists and cannot be controlled by gNB.
In addition to pre-allocated and random-selected MA signature scheme above, the allocation method via L1 signaling can be considered. For type 2 UL data transmission without grant, activation DCI can be used for non-orthogonal MA signature indication. The activated time-frequency resource can be considered when determines the MA signature to a UE. For example, for UEs which are activated with non-overlapped time and frequency resource, same MA signature can be allocated, otherwise, different MA signatures are allocated to achieve non-orthogonal MA performance. Once a MA signature is activated to a UE, it is valid until deactivated and a UE’s MA signature can be changed through DCI activation/deactivation.

Furthermore, for UL transmission with grant, scheduling DCI can be used for non-orthogonal MA signature indication, here non-orthogonal MA signatures are allocated to only the UEs which have UL transmission request based on non-orthogonal MA at given time. Similarly, the scheduled time-frequency resource can be used for determining the MA signature to a UE. 

Consequently, for type 2 UL transmission without grant and UL transmission with grant, L1 signaling-indicated scheme can provide allocation flexibility as well as keep the MA signature collision controlled by gNB. Also, in order to avoid introducing additional L1 signaling overhead, an implicit scheme should be studied.
Proposal 1: Implicit method to indicate non-orthogonal MA signature via L1 signaling should be studied.
2.2 HARQ scheme
HARQ combining can help to increase the decoding probability for NOMA transmissions and the multiple transmissions are combined only when gNB can identify they are corresponding to a same TB from one UE. For UL transmission without grant in R15, a TB can be transmitted over K repetitions but without explicit ACK/NACK, and the retransmissions are only based on dynamic scheduling. Same HARQ ID is used to identify a TB during repetitions and retransmissions. For NOMA transmissions without grant, as multiple TBs are transmitted on same time-frequency resource from multiple UEs, other signatures besides HARQ ID should also be used by each transmission to distinguish TBs, i.e., DMRS, and thus, multiple transmissions for a same TB can be identified and combined at receive side. Also, there may exist DMRS collision, and collision resolution schemes should be studied for NOMA transmissions without grant.

Furthermore, for NOMA transmission or repetitions without grant, it can follow similar retransmission mechanism as in R15, the retransmissions are based on dynamic scheduling. Considering that NOMA UEs simultaneously transmitted on same grant-free resource can be scheduled to grant-based resource for retransmission also in NOMA manner, the scheduled time-frequency resource and the corresponding HARQ ID will be the same for these UEs. Thus, sending UL grant with common information individually to each of these UEs may cause a waste of control signaling. Instead, a group common signaling can be considered to send a same UL grant to these UEs.  The group common signaling can also indicate that for which UEs the retransmission are applied, allowing scheduling only a partial of UEs to perform grant-based retransmission. For the UEs not scheduled for retransmission, they can continue to perform repetitions on grant-free resource until K reaches. This provides a flexibility to schedule UEs on same grant-free resource to grant-based resource for retransmission according to the loading rate of the grant-free resource. When the loading rate is high, more UEs can be switched to grant-based resource to relief the contention of grant-free resource.  
 Proposal 2: For NOMA with UL transmission without grant, group common signaling should be studied for scheduling grant-based retransmission. 

3 Conclusions
In this contribution, we provide our considerations on MA signature allocation/selection and HARQ schemes for NOMA. According to the above discussion, we have the following proposals:
Proposal 1: Implicit method to indicate non-orthogonal MA signature via L1 signaling should be studied.
Proposal 2: For NOMA with UL transmission without grant, group common signaling should be studied for scheduling grant-based retransmission. 
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