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This paper proposes updating existing use case and potential requirements for Broadband Direct Air to Ground Communications (DA2GC). 
Introduction
According to NGMN 5G White Paper [1], mobility refers to the system’s ability to provide seamless service experience to users that are moving. 5G solutions therefore should assume mobility support for very high mobility, such as high-speed c. Beyond 2020, there will be a growing demand for mobile services in vehicles, trains and even aircrafts. While some services are the natural evolution of the existing ones (navigation, entertainment, etc.), some others represent completely new scenarios such as broadband communication services on commercial aircrafts. The degree of mobility required (i.e. speed) will depend upon the specific use case.
Civil aviation [1] 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.
User Experience

The mobility requirements [1] are expressed in terms of the relative speed between the user and the network edge, at which consistent user experience should be ensured (see Consistent User Experience requirement). Use case specific mobility requirements are specified in Table 1.
Table 1: User Experience Requirements [1]
	Use case category
	User Experienced Data Rate
	E2E Latency
	Mobility

	Airplanes connectivity
	DL: 15 Mbps per user

UL: 7.5 Mbps per user
	10 ms
	Up to 1000 km/h


Up to 60 simultaneous airplane connections per 18,000 square kilometer shall be supported, the use case specific Connection Density requirements are specified in Table 2.
Table 2: System performance requirements [1]
	Use case category
	Connection Density
	Traffic Density

	Airplanes connectivity
	80 per plane

60 airplanes per 18,000 km2
	DL: 1.2 Gbps / plane

UL: 600 Mbps / plane


Support for Broadband DA2GC in Europe
The table 3 [2] below includes an indicative overview of the support for applications (whereby some comments rather support the concept than specific applications, and some respondents may support different applications in different ranges).
Table 3: System performance requirements [2]
	Application
	Supported by number of responses

	Broadband DA2GC
	1, 2, 7, 10, 11, 13, 14, 16, 17

	DECT
	8, 11, 16

	SRDs
	9, 11, 16

	PMSE
	3, 4, 5, 6, 7, 11, 16

	ad-hoc PPDR
	12, 16

	Other usage
	11, 15


Comments have been received from:
	1. Deutsche Telekom

2. TriaGnoSys (affiliated to aircraft cabin manufacturer Zodiac Aerospace)

3. Riedel (provider of PMSE solutions)

4. NPO (Nederlandse Publieke Omroep; Netherlands Public Broadcasting)

5. Vislink (provider of PMSE solutions)

6. IRT (Institut für Rundfunktechnik) (research institute of the public broadcasters of Germany, Austria, and Switzerland)

7. France

8. DECT Forum
	9. Sweden

10. Lufthansa Systems

11. Netherlands

12. Selex ES (inter-alia provider of PPDR solutions)

13. British Airways

14. Telefónica S.A.

15. Multi-operators’ response from Bouygues Telecom, Orange, and SFR (Société Française de Radiotéléphone)

16. Germany
17. BT (British Telecommunications PLC)
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Proposal
The following update of the TR 22.891 v1.1.0 is proposed:
*** First Change ***
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5.66 Broadband Direct Air to Ground Communications (DA2GC)
5.66.2
Pre-conditions

During a flight, the aircraft flew with speeds between 500 km/h and up to [9001000 km/h] at different altitudes between 4000 meters and 1000012000 meters.

5.66.5 Potential Service Requirements

The system shall provide low E2E latency during flights, e.g. 10 ms [2].

The system shall support fast-moving airplane, e.g., up to 1000 km/h [2] at altitude form 4km [26] up to 12 km [2].

The system shall provide high bandwidth per airplane, e.g DL: 1.2 Gbps / plane and UL: 600 Mbps / plane [2].
The system shall provide 80 simultaneous passenger connections per airplane [2].
The system shall provide 60 simultaneous airplane connections per 18,000 square kilometer [2].
The system shall support long-distance communication e.g., at least 100 kilometers [x].
5.66.6 Potential Operational Requirements
*** End of First Change ***
