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1. Introduction
The following agreements were made on NOMA related procedure in the RAN1 #93 meeting [1]:
· 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.
· 
· 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.
Based on these agreements, we discuss design considerations for NOMA related procedure in NR. 

2. Discussion
In the following sections, we discuss several NOMA related procedures such as NOMA transmission in RRC idle/inactive state, asynchronous NOMA technique, adaptation between orthogonal and non-orthogonal multiple access, UE Identification for configured-grant NOMA and adaptive MCS selection for NOMA technique.
2.1 NOMA transmission in RRC idle/inactive state
In LTE for Small Data Transmission (SDT), there are two approaches: the first uses the Control Plane (CP) for data transmission. To do that, the small data is piggybacked on Non-Access Stratum (NAS) messages to the Mobility Management Entity (MME), and then from MME to Packet Gateway (PG), with the data transfer secured using already established NAS context security credential. The second uses User Plane (UP), the transmission of small data uses the Access Stratum (AS) context (e.g., data radio bearer), AS security context stored in the UE and gNB subsequent to the RRC connection suspension. It requires an initial RRC connection establishment that configures the radio bearers and the AS security context in the network and UE. When the UE transits to RRC idle state, the connection suspend procedure enables the UE to retain UE’s AS context at the UE, eNB, and MME. Later, when there is new traffic, the UE can resume the connection without re-establish connection with the core network. Both small data transmission options reduce higher layer signaling thus reduce the higher layer signaling overhead. However, LTE system is connection-oriented. UE will transit from RRC idle state to connected state if there is a data to transmit. When a UE is in the idle state and has a data to send to the eNB, the UE first initiates the Random Access (RA) procedure to make a RRC connection. After the UE succeeds in the RA procedure, the UE moves to the connected state, and it can send data.

In NR, there is a state transition from RRC idle or inactive mode to RRC connected mode for data transmission. If a user has frequent small data to transmit, then the overhead to perform frequent state transition upon the transmission of data would be significant. To save signaling overhead and UE power consumption, in certain situations, it is desirable that UEs in RRC idle or inactive state transmits small UL data while minimizing the state transition to RRC connected state. NR should consider power consumption and latency reduction when there is small data transmission while UE is in RRC idle or inactivate state. 
The configured grant (grant free) transmission method can be considered for small data transmission while UE is in RRC idle or inactive state for signalling overhead and latency reduction. 
Furthermore, NOMA technique supports non-orthogonal transmissions to mitigate inter-user interference for configured grant transmission which may enable small data transmission at idle or inactive state without fully transfer to RRC connected state. Therefore, there is a need to study NOMA technique for small data transmission while UE is in RRC inactive or idle state. 
Proposal 1: NR should study small data packet transmission when UE is in RRC inactive or idle state with NOMA technique. LTE small data procedure (SDT) can be a starting point.

2.2 Asynchronous NOMA transmission
The timing advance (TA) information may not be available for UE when it is in RRC inactive or idle state. Therefore, asynchronous NOMA technique can be considered to support configured grant transmission when UE is in inactive state or idle state. However, how to maintain the orthogonality of DM-RS, reduce inter-symbol and inter carrier interference in asynchronous NOMA transmission can be further studied.    
Proposal 2: Asynchronous NOMA technique can be studied to support configured grant transmission when UE is in inactive state or idle state.

2.3 Adaptation between orthogonal and non-orthogonal multiple access
In NR, a UE may be able to support both orthogonal multiple access (OMA) mode and non-orthogonal multiple access (NOMA) mode. Depending on the service type and the network traffic condition, the gNB may instruct the UE to work in different modes or to switch between the orthogonal multiple access (OMA) mode and non-orthogonal multiple access (NOMA) mode. Based on UE’s capability as well as the service,  a UE may be statically or semi-statically configured to work in one mode or the other and the UE may not need to switch the modes dynamically. However, some UE may be able to switch between OMA and NOMA mode quickly, which may allow gNB to instruct the UE to switch between OMA and NOMA dynamically based on the network traffic condition. Therefore, we propose both static, semi-static and dynamic adaptation between orthogonal and non-orthogonal multiple access may be studied in NOMA.
Proposal 3:  Both static, semi-static and dynamic adaptation between orthogonal and non-orthogonal multiple access may be studied.

2.4 UE Identification for configured-grant NOMA
In NR, a gNB may identify a UE by DMRS if the DMRS is UE-specifically configured. In grant-free NOMA, the DMRS needs to be pre-configured to the UEs. Considering the large number of UEs, e.g., the massive users in mMTC scenario, and the limited number of available DMRS ports, one to one association between the DMRS and the UE is challenging. Therefore, the gNB may have issue to identify a UE by its DMRS. 
One possible way to solve it is by extending the DMRS which may include orthogonal DMRS extension and non-orthogonal DMRS extension. For the orthogonal DMRS extension, the system will use more symbols for the DMRS. However, with more symbols used for the DMRS, the benefit of MONA starts to diminish. Therefore, the system capacity is affected. Also, considering the massive number of the users, the total number of DMRS may be still not enough even if all the symbols are used for orthogonal DMRS extension. 
For the non-orthogonal DMRS extension, different cyclic shifts may also be applied to different UEs. The caveat of this method is the orthogonality between the DMRS sequences cannot be guaranteed. When two NOMA UEs are assigned or randomly picked two DMRS sequences with high cross-correlation, the channel estimation for these two UEs may be affected and therefore the system performance is degraded.    
Another possible solution is to introduce the UCI to carry the UE ID. The UE may indicate its UE ID by sending the UCI to the gNB. When the gNB decodes the UCI, the gNB could figure out which UE is sending the data. However, the UCI needs to be carefully designed to minimize the collision in time among UEs. Further study is needed for using UCI carrying UE identification for grant-free/autonomous NOMA
Proposal 4: Both DMRS extension and new UCI design can be studied for UE identification for grant-free/autonomous NOMA.

2.5 Adaptive MCS selection for NOMA
In NR, for a UE transmitting UL data through configured grant, the UE may be configured with a fixed MCS value, e.g., through RRC for configured grant type 1 and through DCI for configured grant type 2. Since the MCS value is pre-configured, if gNB configures a relative low MCS value to the UE for reliability under different channel conditions, this may reduce the spectrum efficiency. 
Adaptive MCS selection for NOMA, where a UE may autonomously select its MCS value when it need to transmit the data, could improve the efficiency of the spectrum utilization. Therefore, we propose adaptive MCS selection should be studied for grant free/autonomous NOMA.
Proposal 5: Adaptive MCS selection should be studied for grant free/autonomous NOMA.
To decode the data from a UE, the gNB need to know the MCS value selected by the UE if adaptive MCS selection is adopted. Therefore, further study is needed to support MCS reporting for grant free/autonomous NOMA.
Proposal 6: Further study is needed to support MCS reporting for grant free/autonomous NOMA.

3. Conclusion
In this contribution, we discussed the NOMA related procedure design considerations, especially on …, and we propose the follows.
Proposal 1: NR should study small data packet transmission when UE is in RRC inactive or idle mode/state with NOMA technique. LTE small data procedure (SDT) can be a starting point.
Proposal 2: Asynchronous NOMA technique can be studied to support configured grant transmission when UE is in inactive state or idle state.
Proposal 3:  Both static, semi-static and dynamic adaptation between orthogonal and non-orthogonal multiple access can be studied.
Proposal 4: Both DMRS extension and new UCI design can be studied for UE identification for grant-free/autonomous NOMA.
Proposal 5: Adaptive MCS selection should be studied for grant free/autonomous NOMA.
Proposal 6: Further study is needed to support MCS reporting for grant free/autonomous NOMA.
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