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Abstract: This document presents the use cases with higher user mobility and provides the Text Proposal for SMARTER TR22.891.
 1.
Overview
During the last SA1 meeting, we have made progress in capturing a good collection of 5G use cases. As recommended in the SMARTER Work Item description (SP-150142), the use cases and high-level requirements can be sourced from existing work such as the 4G Americas’ Recommendations on 5G Requirements and Solutions, Chinese IMT-2020 (5G) Promotion Association 5G white paper, ITU-R WP5Ds IMT Vision – Framework, the 5G Forum of Korea’s 5G White Paper and the NGMN 5G White Paper, as well as the overall objectives of the future development of IMT for 2020 and beyond. 
In this paper we discuss the use cases in the category Higher User Mobility based on the NGMN 5G White Paper and provide the corresponding Text Proposal for TR 22.891.
2.
Discussion
The growing demand for mobile services in vehicles, trains and even aircrafts is encouraging the industry to look ahead at how networks can be readied to meet future extreme capacity and performance demands. Vehicles will demand enhanced connectivity for in-vehicle entertainment, accessing the internet, enhanced navigation through instant and real-time information, autonomous driving, safety and vehicle diagnostics. Entertainment is a key driver for the increasing need for mobile broadband capacity. Entertainment will be very essential on smart phones and tablets everywhere, including high mobility environments such as trains, cars and airplanes. On the other hand the automotive sector is expected to be a very important new driver for 5G, with many use cases for mobile communications for vehicles. The degree of mobility required (i.e. speed) will depend upon the specific use case.

As identified in NGMN 5G White Paper, the use cases in this category “Higher User Mobility” include:

High Speed Train

High speed train is used in various regions for inter-city transport and will further evolve beyond 2020; these high speed trains can reach speeds greater than 500 km/h. While travelling, passengers will use high quality mobile Internet for information, interaction, entertainment or work. 

Remote Computing

Beyond 2020, remote computing is used on the go and at high speeds (such as vehicles or public transport), in addition to those indicated for stationary or low-mobility scenarios (such as smart office). Moreover, automotive & transportation industry will rely on remote processing to ease vehicle maintenance and to offer novel services to customers with very short time-to-market. 

Moving Hot Spots

Moving vehicles or crowds (e.g., moving mass events such as walking/cycling demos or a long red-cycle of a traffic light) will generate capacity demand variation (from almost stationary to bursty). Therefore, non-stationary capacity demand will become a challenge in 2020+.

3D Connectivity: Aircrafts

Civil aviation will implement commercial connectivity services in 2020+, and the passenger services offered will comprise of similar applications to those available on the ground. Typical aircraft routes are up to 12 km in altitude, while other objects like helicopters will usually fly at much lower altitudes. Another example for 3D connectivity is support of sporting event live services where the user is moving physically in all 3 dimensions, e.g., balloonists, gliders, or skydivers. In these use cases the licensed mobile frequency bands are used between aircrafts and ground.
3.
Text proposal for TR22.891
This document proposes the following changes to TR 22.891: Feasibility Study on New Services and Markets Technology Enablers.
5
Use Cases

5.x
Higher User Mobility
5.x.1
Description

Vehicles, trains and aircrafts will demand enhanced connectivity for in-vehicle/on-board entertainment, accessing the internet, enhanced navigation through instant and real-time information, autonomous driving, safety and vehicle diagnostics. Entertainment is a key driver for the increasing need for mobile broadband capacity, including high mobility environments such as trains, cars and airplanes. On the other hand the automotive sector is expected to be a very important new driver for 5G, with many use cases for mobile communications for vehicles. The degree of mobility required (i.e. speed) will depend upon the specific use case.

The example use cases include (as identified in NGMN 5G White Paper):

· High Speed Train

High speed train is used in various regions for inter-city transport and will further evolve beyond 2020; these high speed trains can reach speeds greater than 500 km/h. While travelling, passengers will use high quality mobile Internet for information, interaction, entertainment or work. 

· Remote Computing

Beyond 2020, remote computing is used on the go and at high speeds (such as vehicles or public transport), in addition to those indicated for stationary or low-mobility scenarios (such as smart office). Moreover, automotive & transportation industry will rely on remote processing to ease vehicle maintenance and to offer novel services to customers with very short time-to-market. 

· Moving Hot Spots

Moving vehicles or crowds (e.g., moving mass events such as walking/cycling demos or a long red-cycle of a traffic light) will generate capacity variation (from almost stationary to bursty). Therefore, non-stationary capacity demand will become a challenge in 2020+.

· 3D Connectivity: Aircrafts

Civil aviation will implement commercial connectivity services in 2020+, and the passenger services offered will comprise of similar applications to those available on the ground. Another example for 3D connectivity is support of sporting event live services where the user is moving physically in all 3 dimensions, e.g., balloonists, gliders, or skydivers. In these use cases the licensed mobile frequency bands are used between aircrafts and ground.
5.x.2
Potential Service Requirements

The 3GPP system shall support enhanced mobile broadband services in high speed vehicles (cars, trains), e.g. up to 500 km/h. 
The 3GPP system shall support mobile broadband services in high speed vehicles (cars, trains) with enhanced user experience (e.g. user experienced data rate up to 50 Mbps at DL and 25 Mbps at UL, and E2E Latency of less than 10ms).
The 3GPP system shall support enhanced connectivity services in high speed airplanes, e.g. up to 1000 km/h. 
The 3GPP system shall support high speed airplanes connectivity services with enhanced user experience (e.g. user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL, and E2E Latency of less than 10ms).
5.x.3
Potential Operational Requirements

The 3GPP System shall be able to provide mobility on demand only to those devices and services that need it. In other words, mobility on-demand with different requirements should be supported depending upon the specific use cases.
The 3GPP system shall be able to provide the mobile broadband service in high speed vehicles (cars, trains) with enhanced system experience (e.g. connection density of up to 2000 / km2, and traffic density of up to 100 Gbps / km2 at DL and 50 Gbps / km2 at UL).

The 3GPP system shall be able to provide the airplanes connectivity service with enhanced system experience (e.g.  connection density of up to 80 per plane, and traffic density of up to 1.2 Gbps / plane at DL and 600 Mbps / plane at UL).

