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1. [bookmark: _Ref298777854]Introduction
This contribution presents a brief overview of the system architecture associated to High Altitude Platform Systems (HAPS) and the information required for the modeling of new radio technology with HAPS radio access network.  The contribution also aims to address the issue of forward compatibility that needs to be considered during the Phase 1 design of the New Radio Access Technology 

1. Discussion

High Altitude Platform System
A typical High Altitude Platform System (HAPS)  may have the following features:
· A HAPS is mounted on an airship controlled to be located at a nominal fixed point for altitude ranging from   20 to 25 km typically;
· The airship is supplied with electric power necessary for the system maintenance and the operation of communication mission from a solar conversion system  being put on the upper surface of the airship and second batteries being charged for night-time use;
· The airship is equipped with a multi-spot beam antenna under its bottom providing access links to the ground stations with a certain minimum elevation angle;
· Each beam formed by the multi-spot beam antenna corresponds to a cell on the ground providing frequency reuse;
· Multiple airships are deployed to cover a wide range of area on the ground and the stations on board them are connected by wireless links such as optical wave links to build an all-wireless mesh-like network.

The following figure illustrates a typical HAPS system: 
[image: ]

A 3GPP standardized Radio Access Technology (RAT), adequately designed should take into account of the specifics of HAPS as a Base Station providing access to UE’s or contributing to a backhaul use case. 
The benefits of HAPS is limit the need for deployment of terrestrial Base Stations in areas where the density of populations is not high enough to provide economic return for a terrestrial solution, and where a satellite system would need to be complemented.
Another benefits of a HAPS lies in the following consideration:
· The radius of coverage of a HAPS ranges from 200 km (20 km Airship altitude) to 400 km (50 km Airship altitude), for a 5 deg min elevation angle;
· The Round Trip Time can be as high as 3 millisecond for an Airship at 20 km, and 5 deg minimum elevation angle.
Frequency bands have been identified for HAPS in the Radio Regulations are:
· Globally: 47.2 - 47.5 GHz and 47.9 GHz - 48.2 GHz 
· In certain countries : 27.9 – 28.2 GHz (UL) and 31 – 31.3 GHz (DL)
· In certain countries: 6440 – 6520 MHz (DL) and 6560 – 6640 MHz (UL)
· in Regions 1 and 3, the bands 1 885-1 980 MHz, 2 010-2 025 MHz and 2 110-2 170 MHz and, in Region 2, the bands 1 885-1 980 MHz and 2 110-2 160 MHz

The Use cases
HAPS can be considered on use cases considered in the frame work of the Next Generation System. 

HAPS Architecture
A HAPS will be connected to the Next Gen Ran through a Feeder Link. This feeder link could include in its paths several inter Airships links, as well as  satellite networks. 
The following figure  depicts the architecture of new radio access technology via HAPS,. 
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HAPS Specific Aspects
The HAPS propagation and channel models differs from the terrestrial one. For most part, Free Space Path Loss (FSPL) is used for propagation calculation in addition to consideration of climate factors that are frequency dependent such as rain, fog etc.  When considering a mobile channel rather than being a Rayleigh based channel, with a frequency selective characteristic, the HAPS channel is more to be considered as a flat one, with  Ricean statistics for the multi-paths, and a log-normal distribution for the direct path.
The NR design should be flexible and take into account the impact an RTT including a first Airship in the HAPS system, as well as other Airships and a satellite network. 
The NR should also be designed to take into account the distance between the HAPS and the UE (several hundreds of km’s).

1. Summary
This contribution enumerates briefly HAPS related aspects and consideration that will assist in the design and modeling of the NextGen  network. 

1. References

Proposal for approval

Based on the above discussion, we propose some additions to existing key issues  to TR 38.802.
The proposed changes relate to:
· Annex A



* * * Start of changes * * * * (new text in red)

[bookmark: _Toc444186781][bookmark: _Toc450909671]Annex A: simulation scenarios and assumptions
[bookmark: _Toc444186782][bookmark: _Toc450909672]A.1	Link level simulation assumptions
…..
A.1.5	Simulation assumption for the evaluation of waveform in HAPS context
The simulations should take into account the following assumptions
Table A.1.4-1: Evaluation assumptions of waveform over HAPS
	Assumptions 
	 System Parameters

	Carrier frequency
	- IMT case:       Around 2 GHz for both DL and UL
- C band case  Around 6.5 GHz for both DL and UL
- Ka band  case: Around 31 GHz for both DL and UL
- V band case: Around 48 GHz for both DL and UL

	Duplex 
	FDD or TDD

	Channel Model
	Land Mobile Satellite channel model 
[Prieto, ESA MILADY…]

	Distance from UE to BS [km]:
	From 100 km,  to 200 km typically at 5 deg minimum elevation angle.

	Mobility
	Up to 500 Km/h

	Max RTT [ms]:
	3

	Airship Altitude [km]:
	20





* * * End of Changes * * * 
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