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1. Introduction
This contribution discusses the scope of non-terrestrial networks (NTN) in 3GPP working groups. NTN can offer unique use cases and it should be appropriately positioned in the 5G NR ecosystem. However, due to the 3GPP workload, 3GPP should carefully pick the target use cases and the features of NTN.  
2. Background
3GPP has been working on the 5G NR wireless technology offering several advanced services with superior performance compared to 4G. The 5G technology can deliver larger BW and throughput, lower latency, higher reliability, availability and resiliency, and higher connection density compared to the legacy 4G technology. Also, 3GPP has approved the study of non-terrestrial network (NTN) in Rel-16 NR that can offer some unique use cases within NR ecosystem. 
Since the early stages of NTN, DISH has been actively involved in the NTN activities in 3GPP. DISH’s position on NTN is: “NTN can be a unique complementary solution, but not a replacement for terrestrial NR.” For instance, NTN is the logical approach to offer 5G services in rural areas, mountains, and over the lakes and oceans while terrestrial networks are either infeasible, impractical, or unrealistic. NTN is an adequate backup solution for NR during natural disasters—especially for public safety. Additionally, NTN can be a unique solution for media broadcasting. It is obvious that NTN as a standalone cannot fulfill the 5G requirements and therefore, the activity in 3GPP should not be treating it as a standalone concept.  Also, the terrestrial NR features are not necessarily appropriate for NTN and only copying everything that has been done for terrestrial NR over to an NTN specification does not make sense.  It is critical for the success of NTN that 3GPP focuses on operator defined NTN use cases. 
Finally, with respect to spectrum, 3GPP studies some spectrum-related issues with NTN such as channel model, interference issues, etc. However, due to specific characteristics of NTN channels and the regulatory requirements of satellites, the same specifications for terrestrial bands may not be applicable to NTN bands. 

This contribution discusses that in order for NTN to be a successful part of the NR ecosystem, 3GPP should consider operators’ defined NTN use cases and consider a separate set of specifications for NTN spectrum bands.
3. Discussion 
RAN Plenary #75 and later RAN Plenary #80 approved a study item on “solutions evaluation for NR to support Non-Terrestrial Network” [1], [2], [3] with the objectives related to the channel modeling [4], the physical layer, and the higher layers for NTN (referenced to as FS_NR_nonterr_nw). Considering the workload of the working groups, a RAN study related to NR support of non-terrestrial access networks has been split in to two successive activities:

· A first activity labelled “Activity A”: to study the channel model for the non-terrestrial networks, to define deployment scenarios, parameters and identify the key potential impacts on NR. The work led by RAN started at RAN#76 and is planned to be completed at RAN#80. The results are reflected in TR 38.811.
· A second activity, labelled “Activity B”: to evaluate solutions for the identified key impacts from Activity A and to study impact on RAN protocols/architecture. 
So far, different RAN working groups have been working on the NTN channel models, the potential NR impacts, simulation frameworks, and some potential solutions for NTN. As part of the Rel-16 NR, the scope of the study item is limited to three deployment scenarios characterized by the altitude of the satellite and the frequency band. Based on the early outcomes of NTN study item, only a subset of the identified potential NR impacts—physical layer solutions—have to be investigated. Adaptations are needed for certain deployment scenarios and system hypothesis. 
Terrestrial NR provides high quality advanced connectivity for urban, suburban and some rural areas. Due to the characteristics of satellite links, NTN latencies are much longer and NTN throughputs are lower than terrestrial NR for urban and sub-urban areas. On the other hand, NTN has a very large footprint that can easily cover the very rural areas.(i.e. mountains, lakes, seas, oceans.) The places that are typically either infeasible or practically and financially unrealistic for terrestrial NR. 
Proposal 1: The NTN study items and possible future work items shall focus on the use cases that enable NTN as a complementary solution to terrestrial. 

The use cases currently discussed for NTN should be prioritized by 3GPP in a way where complementary solutions are prioritized as part of the next release. 
Terrestrial NR utilizes several advanced features for performance enhancement. For instance, high reliability BLER levels of 10e-5 or 10e-6 in NR uRLLC are great features for factory automation of I-IoT. However, these physical layer high reliability levels are appropriate for low latency use cases. Otherwise, those high reliability levels are achievable through higher layer retransmissions without high complexity physical layer solutions. NTN can achieve a high level of reliability through higher layer retransmissions. Not every terrestrial NR feature is adequate to be re-used for NTN. 
NTN and other interested operators should propose contributions that prioritize the use cases.  
Proposal 2: Due to the workload of 3GPP, NTN operator-defined use cases shall be studied and worked on. 

3GPP studies the spectrum related issues and creates specifications for spectrum bands based on the performance and the regulatory requirements. However, the characteristics of satellite links are very different from the terrestrial links. The regulatory requirements of satellite spectrum bands are also different from the terrestrial bands. 3GPP needs to consider whether to treat the terrestrial system and NTN separately throughout different specifications. 

Proposal 3: 3GPP needs to consider whether separate sets of specifications need to be defined for NTN bands due to their unique technical characteristics and regulatory requirements. 

4. Conclusion 
Considering the workload of 3GPP and the fact that NTN should be a complementary solution for terrestrial, this contribution is proposing the following: 
Proposal 1: The NTN study items and possible future work items shall focus on the use cases that enable NTN as a complementary solution to terrestrial. 

Proposal 2: Due to the workload of 3GPP, NTN operator-defined use cases shall be studied and worked on. 

Proposal 3: 3GPP needs to consider whether separate sets of specifications need to be defined for NTN bands due to their unique technical characteristics and regulatory requirements. 
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