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Introduction
NOMA is considered to overcome high requirements of 5G wireless communication, especially for spectral efficiency, cell throughput and massive connectivity. Beyond the LTE MUST, the NR NOMA [1] considers many other signal design and processing schemes especially for the uplink and mMTC. In RAN1 #86 [2], following observations and agreement were made.
 (
Observations:
The following non-orthogonal multiple access schemes have been reported up to RAN1#86 for at least UL NR MA (listed in the order of proposed time, i.e., increasing 
tdoc
 number)
Sparse code multiple access (SCMA) (e.g., 
R1-162153
)
Multi-user shared access (MUSA) (e.g., 
R1-162226
)
Low code rate spreading (e.g., 
R1-162385
)
Frequency domain spreading (e.g., 
R1-162385
)
Non-orthogonal coded multiple access (NCMA) (e.g., 
R1-162517
)
Non-orthogonal multiple access (NOMA) (e.g., 
R1-163111
)
Pattern division multiple access (PDMA) (e.g., 
R1-163383
)
Resource spread multiple access (RSMA) (e.g., 
R1-163510
)
Interleave-Grid Multiple Access (IGMA), (e.g., 
R1-163992
)
Low density spreading with 
signature vector extension (LDS-SVE) (e.g., 
R1-164329
)
Low code rate and signature based shared access (LSSA), (e.g., 
R1-164869
)
Non-orthogonal coded access (NOCA), (e.g., 
R1-165019
)
Interleave Division Multiple Access (IDMA), (e.g., 
R1-165021
)
Repetition division multiple access (RDMA), (e.g., 
R1-167535
)
Group Orthogonal Coded Access (GOCA), (e.g., 
R1-167535
)
Based on the contributions and the assumptions listed in Tables 1/2/3 in 
R1-168427
, it is observed that non-orthogonal MA outperforms OFDMA in terms of UL link-level sum throughput (
R1-163560
) and overloading capability in the evaluated scenarios
Agreement:
NR should target to support UL non-orthogonal multiple access, in addition to the orthogonal approach, targeting at least for 
mMTC
)
In this contribution, we focus on the scenario of the uplink with multiple users for the grant-based and grant-free transmission on URLLC. More specifically, we consider the scenarios of NOMA of UEs with some of them does not having the NOMA feature. The proposals can be extended to downlink NOMA also.
NOMA scenarios
In our previous contribution [3], we presented some NOMA UE combination scenarios. They are:
(1) All participating UEs support NOMA transmission.
(2) One UE does not support NOMA transmission, while others do.
(3) Two or more UEs do not support NOMA transmission.
As described in [3], with well-organized design, the total cell throughput  in the same channel circumstance satisfies the following, while  represents the situation with individual transmission without resource sharing and  represents the situation with the scenario (x).

In addition to this, we’d like to dedicate the scenario with grant-free UE transmission.
(a) All UEs sharing same grant-free uplink region support NOMA transmission.
(b) One UE sharing same grant-free uplink region does not support NOMA transmission, while others do.
(c) Two or more UEs sharing same grant-free uplink region do not support NOMA transmission.
Using the same approach as previous cell throughput, it can be assumed that the collision-free probability  that the grant-free transmission is successively received to BS satisfies the following.

The UL Accessibility
The NOMA scheme for grant-free UL transmission is valuable when at least . In this case, at least two grant-free region with different characteristic may be required for each UE combination scenario. One can be accessible for any UE, while the other for the NOMA supporting UE.
When some NOMA scheme can successively cooperative with UEs without NOMA transmission,  can be achieved. In this case, the UE supporting such scheme can participate to the region for UEs without NOMA with some configured NOMA transmission. The NOMA UE can individually configured without any other specific impact to other UEs, since only the MCS level or Tx power of other UEs may be re-established.
Proposal 1: Adopt NR NOMA scheme for grant-free UL cooperative with the normal grant-free transmission.
Some sparse coding or spreading sequence based NOMA schemes can be adopted for this approach. Unlike the grant-based transmission, the performance of these schemes can be depend on the probability. For example, let we assume that some 4 UEs use some NOMA scheme can share same resource region with four different spreading sequence. Using this, all the 4 UEs can transmit at the same time and frequency resource region. However, configuring this to grant-free region is inefficient since in most case only few UE will use the same resource region for grant-free Tx.
On the other hand, we can assume some NOMA scheme with four different spreading sequence supporting only resource sharing of 2 UEs, with arbitral two different sequence. If the time-collision among each configured UEs occurs rarely, the second NOMA scheme will give better performance, since it will give more region throughput efficiency. However, the scheme will give less performance to grant-based Tx since arbitrary selection cannot be better than configured selection of spreading codes for the signals.
Observation 1: The optimal NR NOMA schemes for the grant-based or grant-free UL transmission may be different.
Proposal 2: If possible, adopt NR NOMA schemes showing optimal performance for both the grant-based and grant-free UL transmission.
The same approach can also be considered to downlink. In this case, the NR NOMA scheme supports the pre-emption as overlapping to the ordinary or NOMA transmission.
Summary
This contribution gives the following observations and proposals about the NR NOMA feature.
Observation 1: The optimal NR NOMA schemes for the grant-based or grant-free UL transmission may be different.
Proposal 1: Adopt NR NOMA scheme for grant-free UL cooperative with the normal grant-free transmission.
Proposal 2: If possible, adopt NR NOMA schemes showing optimal performance for both the grant-based and grant-free UL transmission.
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