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Abstract: eMBB “Higher User Mobility” family includes two use cases: UC 5.29 and UC 5.53. In addition, there are other use cases related to this family, such as
· UC 5.10 Mobile broadband services with seamless wide-area coverage

We propose:
· a generic description for section 5.3.1
· the following traffic scenarios by merging the related use cases
· enhanced mobile broadband services in fast moving road vehicles 
· enhanced mobile broadband services in fast moving trains
· enhanced connectivity services in fast moving airplanes
· consolidated potential requirements


1. Analysis of current requirements for  “Higher User Mobility” family 
Enhanced Mobile broadband (eMBB) Higher User Mobility family includes the following use cases (S1-153171):
· 5.29 Higher User Mobility
· 5.53 Vehicular Internet & Infotainment

In addition, there are other use cases related to this family:
· 5.10 Mobile broadband services with seamless wide-area coverage

	Use Cases 
	Description
	Traffic characteristics
	Conclusion

	5.29    Higher User Mobility
	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.
	· shall support enhanced mobile broadband services in fast moving vehicles (e.g. up to 500 km/h) with enhanced user experience. 
· shall support enhanced connectivity services in fast moving airplanes (e.g. up to 1000 km/h) with enhanced user experience.
	This covers three traffic scenarios:
· Fast moving road vehicles 
· Fast moving trains
· Fast moving aircraft 

	5.53 Vehicular Internet & Infotainment
	Provision of internet to the vehicle and its use for general browsing and infotainment. A high quality data connection and good coverage makes possible the reliable delivery of media and internet to a vehicle. 
	· shall provide a consistent data rate:  
· For internet browsing and general information at least [0.5Mb/sec]
· For high quality music streaming at least [1Mb/sec]
· For standard quality video streaming at least [5Mb/sec]
· For high quality (up to UHD) video streaming at least [15 Mb/sec]
· a latency of no more than [100ms] for internet browsing
· deliver the required connection quality up to 200km/hr
· providing the required connection quality in densely populated roads where up to [2000] vehicles in a given service area [1km2] will be accessing data. 
· The vehicles could be moving at speeds ranging from 0km/h (e.g. in a traffic jam) to 200km/h.
	This use case is related to the traffic scenario:
· Fast moving road vehicles 

	5.10       Mobile broadband services with seamless wide-area coverage
	Mobile broadband services such as mobile cloud office, online games/videos, and augmented reality, etc. will become more and more popular and helpful. People hope mobile broadband services are provided wherever they go, for example, urban areas, rural areas, high-speed railways and fast ways between cities. That is to say, mobile broadband services are provided in seamless wide-area coverage.
	· For wide area coverage, support user experienced data rate for mobile broadband services anytime and anywhere, e.g., 100Mbps.
· support fast-moving end-users, e.g., 500km/h.
· support high connection density for high speed scenarios, e.g., 500 active UEs simultaneously.
· The system shall support low latency for high speed scenario.
	This covers three traffic scenarios:
· Fast moving road vehicles 
· Fast moving trains



2. Text proposal for eMBB TR
This document proposes the following changes to the eMBB TR (S1-153189).
***** BEGIN 1st CHANGE *****
[bookmark: _Toc433219803][bookmark: _Toc408371049][bookmark: _Toc433219791]5.3	Higher User Mobility
Editor’s Note: This section is based on SMARTER TR sections 5.10, 5.29, 5.32, 5.53. Whether or not SMARTER TR section 5.32 should be included in this family is TBD.
[bookmark: _Toc433219804]5.3.1	Description
Describe what the use case family intends to achieve. 
The family “Higher User Mobility” supports enhanced mobile broadband services for rapidly moving devices, for example the provision of internet to road vehicles / trains / aircrafts and its use for on-board entertainment and infotainment.
There are two ways to provide such services to the fast moving users. If an on-board base station (or a relay) is available, the cellular network should be able to provide a high-rate link to such road vehicle / train / aircraft. If not, the user equipment in fast moving road vehicles and trains must have direct link to the cellular network.
[bookmark: _Toc433219805]5.3.2	Traffic scenarios
[bookmark: _Toc433219806]5.3.2.1	Enhanced mobile broadband services in fast moving vehicles
In this scenario, enhanced mobile broadband services are enabled seamlessly to the users in fast moving road vehicles (up to 200 km/h). The example user applications include in-vehicle entertainment, accessing the internet, enhanced navigation through instant and real-time information, safety and vehicle diagnostics.
[bookmark: _Toc433219807]5.3.2.2	Enhanced mobile broadband services in fast moving trains
In this scenario, enhanced mobile broadband services are enabled seamlessly to the users in fast moving trains (up to 500 km/h) in various regions for inter-city transport. While travelling, passengers will use high quality mobile Internet for information, interaction, entertainment or work. Examples are watching a HD movie, gaming online, accessing company systems, interacting with social clouds, or having a video conference.
5.3.2.3	Enhanced connectivity services in fast moving airplanes
In this scenario, enhanced connectivity services are enabled seamlessly to the users in fast moving aircrafts (up to 1000 km/h). 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. In these use cases the licensed mobile frequency bands are used between aircrafts and ground.
[bookmark: _Toc433219808]5.3.3	Potential requirements
The 3GPP system shall support enhanced mobile broadband services in moving cars and buses in a dense urban environment and speed is up to 100 km/h (TBD), for example
· the High Definition Video 8K (streaming) service for users in vehicles with following performance indicators:
· Average End User Throughput is [100] Mbps (DL)
· Latency (end-to-end) is less than [1]s
· Latency (over the air) is less than [200] ms
· the High Definition Video (conversational) service for users in vehicles with following performance indicators:
· Average End User Throughput greater than [10] Mbps (DL and UL)
· Latency (end-to-end) less than [150] ms
· Latency (over the air) less than [30] ms
· 4K/8K immersive interaction and 3D Cloud Computer Games service for users in vehicles with following performance indicators:
· Average End User Throughput greater than [50-120] Mbps (DL or UL)
· Latency (end-to-end) less than [7.5] ms
· Latency (over the air) less than [1.5] ms
The 3GPP system shall support enhanced mobile broadband services in fast moving road vehicles (e.g. up to 200 km/h) with consistent user experience (e.g. user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL). for example
•	For internet browsing and general information at least [0.5Mb/sec]
•	For high quality music streaming at least [1Mb/sec]
•	For standard quality video streaming at least [5Mb/sec]
•	For high quality (up to UHD) video streaming at least [15 Mb/sec]
The 3GPP system shall support enhanced mobile broadband services in fast moving trains (e.g. up to 500 km/h) with enhanced user experience (e.g. user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL).
The 3GPP system shall support enhanced connectivity services in fast moving airplanes (e.g. up to 1000 km/h) 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). 
The 3GPP system shall be able to provide the mobile broadband service in fast moving road vehicles and trains with enhanced system experience (e.g. traffic density of up to 25 Gbps per train, 50 Mbps per car at DL; 12.5 Gbps per train, 25 Mbps per car at UL).
The 3GPP system shall be able to provide the airplanes connectivity service with enhanced system experience (e.g. traffic density of up to 1.2 Gbps / plane at DL and 600 Mbps / plane at UL).

***** END OF CHANGE *****
