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Abstract: This paper describes a new SMARTER use case in which broadband connectivity is provided all around.
1. Introduction
In the future, V2X will be one of key technologies in the field of autonomous driving, because it can fill the gap that other sensor technologies such as Radar, Lidar, Stereo cameras cannot provide. In this sense, the V2X study started in Los Cabos meeting by SA1 is the meaningful first step. However, from the view point of logistics and transportation, communication between road vehicles is one part of whole story.
For example, one company has been working on package delivery using unmanned aeronautical vehicles such as drones. According to [1], the company proposes to use airspace below certain height for such drones and to follow protocols using vehicle to vehicle, vehicle-to-service, service-to-service data communication. Because accidents in the air are critical to the people on the ground and human is not on board, robust communication between the drones or between drone and control center is highly important. Thus, this should be one of the areas where next generation of communication system can contribute. 
Another scenario to consider is the air-to-ground communication. As the number of flight continues to grow globally and the demand for the connectivity during flights increases, various industries are testing and implementing solutions for air-to-ground communication. [2], [3], [4]. Considering that the number of aircrafts and UAVs will explode in the next 10 years, this scenario needs consideration in the next generation of communication system.
There are also use cases in maritime applications. According to [5], [6], most ships are located within 500 Km from seashore. Broadband connectivity service up to this distance may be economically feasible, replacing complicated satellite based communication. The maritime broadband service provided to passenger ship can significantly improve the entertainment experience of the passenger and other ships also may find benefit. For example, broadband connectivity will be beneficial to public safety such that emergency response or rescue operations to maritime accidents can be improved
2. Proposal
We propose to capture following use case in Technical Report on SMARTER SI as described below.
3. Reference
[1] Revising the Airspace Model for the Safe Integration of Small Unmanned Aircraft Systems,
http://www.auvsi.org/whitepapers/primeair2 .
[2] Redefine the Air Travel Experience with World-Class, High-Speed Wireless Internet 
https://aerospace.honeywell.com/about/media-resources/newsroom/att-and-honeywell-to-redefine-the-air-travel-experience
[3] ATG/ATG4 http://commercial.gogoair.com/connectivity/technologies/atgatg4
[4] Successfully test high-speed broadband for in-flight service
https://www.telekom.com/media/company/107626
[5] Global Ship Density,
https://webgate.ec.europa.eu/maritimeforum/sites/maritimeforum/files/AIS_Issue3_AllShip_densityMap_0.pdf
[6] Digital Maritime communication technology, http://www.zeus.go.kr/cafe/public/post/14162/down/10446


* * * * Start of Addition * * * *
[bookmark: _Toc408371048]5	Use Cases
[bookmark: _Toc408371049]5.x	Connectivity Everywhere
[bookmark: _Toc408371050]5.x.1	Description
[bookmark: _Toc285717098]The new communication system is expected to efficiently provide connectivity services beyond conventional locations. Thus, the area where connectivity is not provided will be dramatically reduced. At locations where connectivity is newly provided, communication among new types of devices are also conceivable. Example of scenarios include following:
· Commercial or recreational UAVs (Unmanned Aeronautical Vehicle) will be controlled by various control centers such as local/federal agency or owner of the UAVs. Depending on the deployment scenario and city skylines, the distance between the UAV and control center can be up to several hundred meters. In addition, for the safety measure such as collision avoidance, the UAVs from different organizations should be able to communicate for safe flying either directly or indirectly. 
· UAVs are agile and quickly deployable. Thus, it can be the first one to arrive at the emergency scene, or the only node able to set up back-haul link to macro cell when no connection link can be setup directly from the ground to macro cell.      
· [bookmark: _GoBack]As economy grows, amount of air travel will explode. Because people are accustomed to being always connected to mobile broadband internet service, demand for high speed internet during flight will also explode in the next decade. Considering the number of private, commercial and military aircraft in the future, efficient and cost-effective way of connectivity service should be provided in the next generation of communication system. 
· Ships located within several hundred kilometers from seashore are provided with mobile broadband connectivity. Passenger onboard cruise liners enjoy broadband services such as watching live sports events, playing on-line gaming or making video calls to families. Broadband connectivity on the sea also help increased public safety so that emergency rescue operations to maritime accidents is improved. Because installing cell towers on the sea is not desirable, mesh-network by vessels would be desirable.  
  
[bookmark: _Toc408371055]5.x.2	Potential Service Requirements
The 3GPP system shall be able to provide aerial object with reliable mobile broadband connectivity up to [TBD] m above ground.
NOTE: 	The altitude up to which connectivity is provided is subject to regulatory constraints.
The 3GPP system shall be able to provide maritime  nautical object with reliable mobile broadband connectivity up to [TBD] km from seashore.
NOTE: 	The distance from seashore up to which connectivity is provided is subject to regulatory constraints.
The 3GPP system shall be able to provide reliable low-latency connectivity between aerial objects.
The 3GPP system shall be able to provide means to support relays deployed in various location, e.g. in the air or on the sea.

5.x.3	Potential Operational Requirements
The 3GPP System shall support efficient and cost-effective mechanism to provide connectivity to maritime and air scenario.
The 3GPP System shall be able to provide means to minimize deployment of network equipment dedicated to maritime and air scenario. 




