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1. Introduction
The study for the NOMA techniques has been conducted with the conclusive report in [1]. In this SI, the feasibility for supporting UL transmission with massive connection in both synchronous and asynchronous cases have been verified. Meanwhile, except for the study on terrestrial network, as discussed in [2], considering the following intrinsic characteristics of satellite communication, obvious benefits of NOMA techniques can be foreseen with for non-terrestrial network communication [3].
· Extensive coverage with much more UEs
· Large propagation delays 
In this contribution, the detailed justification on the usage of NOMA in NTN is provided.
2. NOMA techniques for NTN application
2.1. Massive connection for NTN application 
Generally, as mentioned in [3], the diameter of one NTN cell constructed by the foot-print of one beam, e.g., for multi-beam satellites, including both geostationary earth orbit (GEO) and low earth orbit (LEO), can be up to 400 km, which is much larger than the typical terrestrial cell. In this case, the number of UEs, e.g., mobile UE or IoT devices, served by one cell will also be much larger than a typical terrestrial cell. Moreover, considering the characteristic of typical use case of NTN applications, e.g., internet browsing application, asset tracking, data sensing and reporting, which are almost always triggered by sporadic external events, or periodic status reporting with small amounts of data and very low duty factor, NOMA techniques are more preferred in this situation as demonstrated by the simulation results in [1].
Observation 1: Support of NOMA techniques is beneficial for NTN application. 
2.2. Grant-free transmission for NTN application 
As mentioned above, for the case of GEO satellites, depending on the location of the earth terminals, the end to end delay ranges roughly from 240 to 270 ms. LEO satellites enjoy considerably lower round trip propagation delays, nonetheless they are still greater than the typical terrestrial network delay. In either case, it seems that the transmission will not be time-efficient according to the grant based scheduling with tight control from gNB side. And, the functionality of existing mechanisms, e.g., HARQ, close-loop link adaptation, is still under discussion in the current RAN SI on NR solutions for NTN. Furthermore, cost of communication capacity for communications satellite networks are generally higher than terrestrial networks,  more efficient usage of resources for traffic delivery is certainly preferred if  unnecessary signaling exchanges for accessing and transmission can be minimized.
Additionally, it’s also important to minimize the time consumption for signal transmission thereby maximizing the battery life of NTN terminals, e.g., typical IoT terminals, in order to make following exemplified services economically viable.
· Utilizing meter readings for electricity, oil, gas, and chemical storage tanks; 
· Reporting of flow, temperature, pressure, leakage, corrosion, for oil and gas pipelines;
· Monitoring and control of remote voltage regulators, capacitors, valves, compressors, and substations for chemical plants; 
· Tracking of vehicles, trucks, trailers, containers, cargos, barges, ships, trains, hazardous materials,
· Monitoring of the operating data or alarms of vehicles, tanker fleets, trailers, barges, and ships etc.; 
· Monitoring of meteorological and environmental data and readings of rain gauge, lightening and fire detectors, avalanche monitors, buoys, balloons, iceberg movements etc.
For achieving the demand on these cases, supporting the transmission from the UE in asynchronous and RRC-inactive state seems to be necessary. Introduction of NOMA techniques together with effective random access techniques, e.g., 2-step RACH as proposed in [4] which can enable user terminals transmit with no network coordination or scheduling, are preferred.
Observation 2: NOMA techniques together with 2-step RACH can enable UL transmission from massive UEs in inactive state with reduction of latency and battery power consumption in NTN application. 
3. Conclusion
In this contribution, the benefits of introduction of NOMA together with 2-step RACH for satellite communication, which requires massive connectivity and suffers from large propagation delay, are justified with following observations,
Observation 1: Supports of NOMA techniques is beneficial for NTN scenario. 
Observation 2: NOMA techniques together with 2-step RACH can enable UL transmission from massive UEs in inactive state with reduction of latency and battery power consumption in NTN application. 
Then, the proposal below is highlighted:
Proposal 1: NOMA techniques together with 2-step RACH should be specified in NOMA WID.
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