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Abstract: This document provides the updates to Section 5.4 of eMBB TR 22.863.


Text Proposal to eMBB TR 22.863

---------------------------------------------- The 1st Change -------------------------------------------------------
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 22.891: " Feasibility Study on New Services and Markets Technology Enablers; Stage 1".
[x]	NGMN 5G White Paper v1.0

---------------------------------------------- The 2nd Change -------------------------------------------------------

5.4	Higher User Mobility
Editor’s Note: This section is based on SMARTER TR sections 5.10, 5.29, 5.32, 5.53. Update is needed to include SMARTER TR section 5.32.
[bookmark: _Toc435809708]5.4.1	Description
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: _Toc435809709]5.4.2	Traffic scenarios
[bookmark: _Toc435809710]5.4.2.1	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: _Toc435809711]5.4.2.2	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.
5.4.2.3	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: _GoBack]
The targeted User Experience KPI’s and System Performance KPI’s in the above traffic scenarios are summarised in the table below:
Table 5.4.2: Example User Experience and System Performance KPI’s [x]
	Traffic scenario
	User Experienced Data Rate
	Connection Density
	Traffic Density

	Mobile broadband in vehicles (cars, trains):
up to 500 km/h
	DL: 50 Mbps
UL: 25 Mbps
	2000 / km2
	DL: 100 Gbps / km2
UL: 50 Gbps / km2

	Airplanes connectivity: up to 1000 km/h

	DL: 15 Mbps per user
UL: 7.5 Mbps per user 
	80 per plane
60 airplanes per 18,000 km2
	DL: 1.2 Gbps / plane
UL: 600 Mbps / plane



[bookmark: _Toc435809712]5.4.3	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) and trains (e.g. up to 500 km/h) with consistent 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 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 100 Gbps / km2 25 Gbps per train, 50 Mbps per car at DL;, 12.5 Gbps per train, 25 Mbps per carand 50 Gbps / km2 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).

