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1. Introduction
The study on Non-Orthogonal Multiple Access for NR [1] was agreed in RAN75. In the SID, the following objectives have been identified for the study of NOMA related procedures:
· 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

Some agreements are made in RAN1#94bis [2] as below:

Agreements:
· Channel structure consisting of preamble and data can be considered for supporting the asynchronous transmission:
· Preamble in Rel-15 can be considered as the starting point. 
· Additional components can be included if necessary, e.g., the UL channel for assisting the UE detection or GP.

Agreements:
· Study further the case when a UE is configured with one or more set(s) of MA signature/resource 
· FFS principle for MA signature/resource configuration/selection among MA signature/resource belonging to same/different set(s).
· e.g. different MA signatures/resources may be considered for different TBSs/MCSs/retransmissions/UE grouping/measurements, etc.
· FFS signaling 
· FFS how to handle the collision of MA signature/resource
· FFS the mapping between RS and other MA signatures

In this contribution, we discuss our views on NOMA related procedures.


2. Discussion
2.1 MA signature configuration
For NOMA, different MA signatures, e.g., power levels, sequences, codeword, interleaver, etc., are used for data transmission. Taking advantage of these MA signatures, UE data are distinguishable at receiver side even when multiple UEs transmit at the same frequency/time resource. 

The pool-based MA signature configuration, which allows multiple MA signatures to support one single UE, could be considered for UL NOMA due to low collision probability. In configured grant UL transmission, from the MA signature pool each UE randomly selects one MA signature, which may be used for all initial and re-transmissions. In the case that two UEs choose signatures that are too close to each other, the initial transmission as well as retransmissions may fail. In order to avoid this situation, we propose that each UE randomly select MA signature each time when initial transmission or retransmission occurs.

Proposal#1: From the same MA signature pool, UE randomly selects MA signature each time when initial transmission or retransmission occurs.

2.2 DMRS enhancement
In NOMA study, UE activity detection is based on the detection of DMRS sequence, which can be regarded as a function of the UE-ID. The complete UE-ID is carried as part of the encoded data packet or in the header. When detecting a specific DMRS sequence, gNB proceeds to decode the corresponding data packet. DMRS collision, which makes channel estimation error as well as active UE misdetection, generally results in failure of data packet decoding.

In current NOMA SI discussion, Rel-15 DMRS structure had been a starting point for UL NOMA transmission. In NR Rel-15, two types of DMRS pattern are adopted. Type1 supports 4 and 8 orthogonal DMRS ports with 1 and 2 OFDM symbols, respectively while type2 supports 6 and 12 orthogonal DMRS ports, respectively, with the same overhead assumption. To support massive number of UEs, DMRS may be enhanced by providing more number of orthogonal DMRS ports, e.g., 24 DMRS ports. For example, the number of orthogonal DMRS ports can be increased by utilizing OCC and comb-based RE mapping to multiplex different DMRS in frequency domain.

As the maximum number of orthogonal DMRS ports increased, the probability of DMRS collision decreased, which is critical for successful NOMA transmission for massive number of UEs.

Proposal#2: Increasing the maximum number of DMRS ports, for example by utilizing OCC and comb-based RE mapping, should be supported to support massive number of UEs.


2.3 Switching between OMA and NOMA
The network chooses MA scheme between OMA and NOMA in response to the various traffic loads, operating bandwidths and requirements of the traffic requested by UE. If NOMA, which involves repetition, spreading and low code rate to facilitate the cancellation of the inter UE interference at the gNB, is always applied to each UE, the network spends a lot of resources to transmit the same TBS even though the traffic load is low. In this case, it is better to switch from NOMA to OMA so that the resource efficiency in the network is increased.

Since NOMA could be applied to both grant-based and configured grant UL transmission, the issue of switching between OMA and NOMA should be discussed separately. In grant-based UL transmission, it is possible to dynamically switch transmission scheme between OMA and NOMA by using the dynamic L1 indication. On the other hand, configured grant UL transmission can not rely on dynamic L1 indication. We propose that MA scheme can be switched between OMA and NOMA by RRC signalling, which performs semi-static switching between OMA and NOMA. 
Proposal#3: For grant-based UL transmission, dynamic switching between OMA and NOMA should be supported.
Proposal#4: For configured grant UL transmission, switching between OMA and NOMA by RRC signalling should be supported.

3. Conclusion
[bookmark: _GoBack]In this contribution, we introduce the NOMA related procedures. Our proposals are given as following:

Proposal#1: From the same MA signature pool, UE randomly selects MA signature each time when initial transmission or retransmission occurs.
Proposal#2: Increasing the maximum number of DMRS ports, for example by utilizing OCC and comb-based RE mapping, should be supported to support massive number of UEs.
Proposal#3: For grant-based UL transmission, dynamic switching between OMA and NOMA should be supported.
Proposal#4: For configured grant UL transmission, switching between OMA and NOMA by RRC signalling should be supported.
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