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Introduction
A new study item on NR to support Non-Terrestrial Networks (NTN) was approved in RAN#75 [1]. This study item aims to study the channel models (propagation conditions, mobility); define the deployment scenarios as well as the related system parameters, and identify any key impact areas that may need further evaluations for NTN. In this contribution, we discuss the deployment scenarios for NTN.  
Deployment Scenarios for NTN 
2.1 Discussion of Use Cases 
One of the main benefits of NTN is to enable ubiquitous 5G services to UEs by extending the connectivity in less densely populated areas with extremely low density of devices and traffic but much longer communication ranges. The main challenge in such underserved areas is that the resources and infrastructure are limited and therefore it is very difficult for terrestrial network to provide 5G coverage. Non-Terrestrial networks are expected to guarantee early and ubiquitous roll-out 5G services in such underserved areas via spaceborne or airborne platforms. In addition to the cost factor, the speed of deployment with spaceborne or airborne platforms are much faster, enabling the communities in underserved areas to reap the benefits of 5G services far earlier. This speed of 5G service activation mostly depends on the fact that the spaceborne or airborne platforms do not need to depend on the traditional backhaul options but can employ novel wireless backhaul solutions deployed in a much faster manner.
The mobility of the spaceborne or airborne platforms allows other ad-hoc deployment scenarios. For example, in disaster and emergency situations network connectivity for emergency services need to be set-up swiftly. These ‘above the ground’ platforms provide a viable alternative when the infra-structure on the ground may be damaged or destroyed in situations like earthquakes and floods. They can be moved to the required positions swiftly, avoiding the hazardous conditions on the ground.
There are other scenarios where temporary deployments are needed, but in a more planned manner. For example, rural, mountainous areas become seasonal tourist hotspots for skiing in winter and for hiking in summer. These spaceborne or airborne platforms can be generated on demand basis to provide reliable coverage for these seasonal crowds. The overall cost of deployment will be much less, than providing permanent infra-structure on the ground. In addition, in terms of providing reliable coverage in mountainous areas, ‘the above the ground’ platforms can have a distinct advantage. 
2.2 Discussion on KPIs Pertinent to Use Cases
Even though 5G is expected to meet much more stringent requirements against the last generation, depending on the services required, the KPIs should be reprioritized in the sense that more relevant KPIs need to be prioritized in various use cases. 
In the use case of providing extended connectivity, the following list of major KPIs (KPI with highest importance first) need to be prioritized,
· Coverage: coverage is an assessment criterion to describe the quality of a radio link connection for fulfilling a certain service level in a given area. The KPI can be defined diversely, if different layers of the network or different applications are considered. It can be simply defined as supporting a given data rate (or SNR/SINR) at or above a percentage in a specified area. If re-transmission is taken into consideration, the definition can be more complicated. Continuous, increased and ubiquitous coverage in low density areas is needed to provide required services to terminals at fixed whereas dispatched locations, e.g., farms;
· Availability: When the reliability decreases below an acceptable level QoE, then the user may be so dissatisfied that it may regard the service as unavailable. The availability is an assessment criterion to describe inside a coverage area the percentage of places where a service is provided to the end user with the user’s requested QoE level. The availability of the user connectivity as well as the network is one of the most important KPIs indicating the quality of service that can be provided..
· Throughput: throughput is the data throughput an end-user device achieves averaged during a predefined time span. This KPI defines the data rate requirements, often demanded to achieve decent user experience. 
Observation 1: At least coverage, availability and throughput need to prioritized for the use case of providing extended connectivity.
In the use case of providing services under emergency and disaster situations, the following list of main KPIs (KPI with highest importance first) need to be considered:
· Latency: Different types of latency can be relevant for different applications. For one trip time (OTT) latency, it refers to the time it takes from when a data packet is sent from the transmitting end to when it is received at the receiving end. On the contrary, the round trip time (RTT) latency refers to the time from when a data packet is sent from the transmitting end until acknowledgements are received from the receiving entity. In emergency and disaster situations, both definitions seem to be relevant. E.g., latency is critical from the e.g., UAVs to cloud centers for real time processing and high data rate low-latency data transmission, to enable, e.g., remote instructions from the control centre, based on. e.g.., real time transmission and processing of the video clips of the scene. 
· Throughput: high throughput (uplink especially) is required, to enable, e.g., remote instructions from the control centre, based on. e.g., real time transmission and processing of the video clips of the scene. 
· Peak connection density: in emergency and disaster situation, it could be very likely that the crowd will gather at the scene, trying to access the network at the same time. The instantaneous peak connection density of the network can be very high and the fluctuation of the connection density might easily overload the network. In such a case, peak connection density needs to be considered.
Observation 2: At least latency, throughput and peak connection density need to prioritized for the use case of emergency and disaster situations.
In the use case of providing temporary/seasonal deployments, the following list of main KPIs needs to be considered:
· Throughput: with the current development of smart devices, it is not uncommon for users nowadays to film their adventures (using drones) during their activities (e.g., ski-ing) and share the video clips or even real-time streaming on social media, and high data rate/throughput in both uplink and downlink is needed to support such services. 
· ‘On-demand’ coverage: ‘on-demand’ is different from coverage in the sense that the areas where the activities happened, e.g., mountainous areas, are sufficiently covered only in a given short time window. Therefore, it should be noted that such requirement can be seasonal, and can be provided on a ‘on-demand’ basis. 
· Mobility: at least low to medium mobility needs to be considered, e.g., for hiking and ski-ing. 
Observation 3: At least latency, throughput, ‘on-demand’ coverage and mobility need to prioritized for the use case of providing temporary/seasonal deployments.
Considering the fact that throughput remains one of the main KPIs in all three defined use cases, it seems more reasonable to use airborne platform rather than spaceborne platform to provide such services. 
Observation 4: For the define use cases, airborne platform is suitable to provide required services at least from throughput perspective. 
Conclusions
This contribution discusses the deployment scenarios for NTN with focus on airborne platforms and three use cases are defined. The observations and proposals are as follows:
Observation 1: At least coverage, availability and throughput need to prioritized for the use case of providing extended connectivity.
Observation 2: At least latency, throughput and peak connection density need to prioritized for the use case of emergency and disaster situations.
Observation 3: At least latency, throughput, ‘on-demand’ coverage and mobility need to prioritized for the use case of providing temporary/seasonal deployments.
Observation 4: For the define use cases, airborne platform is suitable to provide required services at least from throughput perspective. 
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