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	SUMMARY

	HAPS consist of an aerial platform that is expected to fly at high altitude.

ICAO notices that some systems plan to fly at a minimal altitude of 18,000m  below flight level 660 and would like to remind that in controlled airspaces, HAPS operations shall comply with the appropriate flight rules of the airspace class for unmanned aircraft vehicle. 


1. INTRODUCTION

This section provides a description of HAPS extracted from the draft ITU-R Recommendation F.[BROADBAND HAPS CHARACTERISTICS] following the last ITU-R WP-5C meeting in may 2017.
1.1 General description of HAPS

HAPS typically consist of an aerial platform that flies over a small pre-defined footprint in order to provide communication services to users located within the given circular radius of the nominal nadir platform point as illustrated in Figure 1 below. The HAPS platform communicates with a set of fixed user terminals on the ground that are located within the service area. 

Figure 1

HAP System Service Area
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HAPS utilizes one or more feeder links from a number of locations within the platform service area.

1.2 Platform geometry

Each platform has the ability to provide coverage within a radius Ruser from the nadir sub platform point as illustrated in Figure 1. This typically corresponds to a large area. For example, at a 20 km altitude, a platform can cover >50 km radius, assuming user terminal elevation angles > 20 degrees in the coverage area and up to 200 km radius with terminal elevation angles greater than 5 degrees.  

Once in position, the HAPS platform will remain within a cylindrical volume.  The HAPS platform may change altitudes over time, bounded by an upper and lower limit.  This flight path typically remains constrained to a volume that can be represented using a cylinder as illustrated in Figure 2.  The cylinder’s radius, RHAP is the maximum distance from the nominal center that the platform will fly while providing service. Amin is the platform’s minimum altitude and Amax is the platform’s maximum altitude. 

Different systems will vary in their characteristics.  
Figure 2

HAPS platform volume of movement
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A summary table of the platform geometric characteristics is provided in Table 1.

Table 1

Example platform geometric characteristics

	Platform service radius Ruser
	From 50 km to 200 km

	Minimum platform altitude Amin
	20 km

	Maximum platform altitude Amax
	50 km

	Maximum platform flight radius Rhap
	5 km


.
1.3 Platform characteristics

Platform characteristics for different systems have been proposed in Table 2 below

TABLE 2

	
	
	System 1
	System 2
	System 3
	System 4
	System 5
	System 6
	System 7

	[Editor's Note: This row to be deleted]
	
	[France/ Germany]
	[France/ Germany]
	[France]
	[France]
	[China]
	[Facebook/ USA]
	[USA]

	Platform Type
	
	
	
	
	TBD
	LTA airship
	
	

	Platform Service Radius
	km
	30 (Customer Premises Equipement (CPE) beam)
20 (Gate Way (GW) beams)
	50
	50
	TBD
	50
	50
	

	Min Platform Altitude
	km
	[18, 20] 
[TBR]
	[18, 20]
 [TBR]
	20
	TBD
	18
	20
	

	Max Platform Altitude
	km
	[25, 26, 50] [TBR]
	[25, 26, 50] [TBR]
	26
	TBD
	25
	26
	

	Max Platform flight radius
	km
	5 km 
[TBR]
	5 km  
[TBR]
	5
	TBD
	0.8
	5
	

	Type of Application
	
	Specific
	Connectivity
	Connectivity
	TBD
	Connectivity
	Connectivity
	

	Deployment environment (Urban, etc.)
	
	All
	Suburban and rural areas
	Suburban and rural areas
	TBD
	
	Suburban and rural areas
	


2. DISCUSSION

With an aeronautical approach, HAPS can be considered as an unmanned aircraft vehicle (UAV).

ICAO airspace classification allocates the responsibility for avoiding other aircraft either to Air Traffic Control (ATC) or to the aircraft commander.

Above flight level (FL) 660 (approximately 20,000m), the airspace is uncontrolled (Class G airspace). Then, HAPS can operate in accordance with visual flight rules (VFR) and ATC has no authority.
However, HAPS would fly in one or more controlled airspace in the following cases:

· to reach its operational altitude,

· to fly down from its operational altitude to ground,

· if operation flights include altitudes below FL 660, as considered for some of the systems envisaged (see Table 2).

In any of such situations, HAPS operations can be conducted but shall comply with the appropriate flight rules of the controlled airspace class for UAV. Consequently, HAPS need to be equipped with adequate radiocommunications and surveillance devices to allow ATC to provide the appropriate clearances and the flight control by UAV operator. 
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper; as appropriate
b) liaise to ITU-R WP-5C the ICAO recommendations for HAPS flights in controlled airspaces in particular below Flight Level 660
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