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	SUMMARY

	This Information Paper describes Airborne Single Relay System as a system of C2 Link using the 5 GHz (5030-5091 MHz) frequency band, which is under development in Japan. The meeting is invited to note and provide comments on the contents of this Information paper.


1. INTRODUCTION

1.1
In the past FSMP-WGs, multiple papers have been provided as FSMP-WG/03-WP/10, FSMP-WG/04-WP/09, FSMP-WG/07-WP/10, FSMP-WG/08-WP/31, FSMP-WG/08-IP/08, and FSMP-WG/08-IP/02 regarding the band plan and the channel plan of C2Link in the 5GHz band, and FSMP-WG meeting has been working on these technological considerations.

1.2
In the RPASP WG-2 meeting, the internal document describing the post-RPASP/12 working plan was proposed by Rapporteur to discuss on the 5GHz C2 Link band plan. Japan has also been contributing to its consideration.
1.3
In FSMP-WG/8-IP/02, a concept of Airborne Single Relay System, which relays RPAS C2 Link using the 5 GHz frequency band was shown briefly, and then FSMP-WG requested Japan to provide the further information to the following FSMP meetings. Therefore, Japan provides FSMP-WG with the details of the concept as described in this IP.
2. DISCUSSION

2.1
IP01 to RPASP/14 WG-2 (see attached) describes the details of Airborne Single Relay System, which Japan is currently proposing to RPASP.
2.2
The interference cases specified in the attached file are going to be considered in compatibility studies. The results of the studies will be presented in a future FSMP meeting.

[image: image1.emf]RPASP14_WG2_I P_NICT_r4f.pdf


3. CONCLUSION
3.1
This IP describes the details of Airborne Single Relay System under development in Japan.
3.2
The meeting is invited to note and provide comments on the contents of this Information paper.
— END —
(2 pages)
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Airborne Single Relay System
• The H-RPA function is to , in a transparent mode, the two way communications between 


GRS and L-RPA. These communications are available over the H-RPA coverage area.


• The coverage area is defined by the H-RPA Communication Service Provider mission, and is 


supported by a mono-spot or multi-spot beam coverage. 
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System overview
• L-RPA can handover from GRS to H-RPA using the same protocol of C2Link.


• C2Link for L-RPAS and H-RPAS are assumed to be based on RTCA DO-362. Note that the 


subframe timing of uplink and downlink are shifted in C2Link for H-RPAS.
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System overview
• H-RPAS have two states modes. 


- Mode1 (general flight mode): H-RPA is controlled by remote pilot via the terrestrial GRS between the 


ground level and high altitude.


- Mode2 (relay service mode): H-RPA provide a service of C2Link relay for L-RPA . L-RPA communicates with 


H-RPAs as though L-RPA communicates with the terrestrial GRS. The service also includes C2Link for H-RPA.


• After confirming that H-RPA flies safely at high altitude , H-RPAS switches the states mode from Mode1 to 2. 
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Definitions
• C2link: Control and Command communication between the RPA (RPA) and the Remote Pilot 


(RPS). It includes all the functions mentioned in the document ITU-R M.2171.


• Remotely pilot aircraft (RPA): Unmanned aircraft, which is connected to the Ground Radio 


Station (GRS) and communicating with the Remote Pilot Station (RPS).


• High-altitude RPA (H-RPA): RPA flying at a relatively high altitude 


• Low-altitude RPA (L-RPA): RPA flying at a relatively low altitude 


• Remote Pilot Station (RPS) station where the Remote Pilot commanding the RPA is located. 


• Ground Radio Station (GRS): radio station on the ground connected to the RPA, which 


transmits and receives the C2 link signal supporting the RPS-RPA communication.


• Remotely Pilot Aircraft System (RPAS): system is formed by one or several RPAs  and their 


Remote Pilot Stations (RPS), connected to one single Ground Radio Station (GRS).
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Definitions
• Uplink of C2 Link for H-RPA (UL(C2-H)): Communication link from  GRS to H-RPA to control H-RPA


• Downlink of C2 Link for H-RPA (DL(C2-H)): Communication link from  H-RPA to GRS to control H-RPA


• Downlink of C2 Link for L-RPA (DL(C2-L)): Communication link from L-RPA to H-RPA as a service link to 


control L-RPA


• Uplink of C2 Link for L-RPA (UL(C2-L)): Communication link from H-RPA to L-RPA as a service link to 


control L-RPA


• Uplink of relay of C2 Link for L-RPA (UL(Relay)): Communication link from GRS to H-RPA as a feeder 


link to control L-RPA


• Downlink of relay of C2 Link for L-RPA (DL(Relay)): Communication link from H-RPA to GRS as a 


feeder link to control L-RPA
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Definitions


Mode1 Mode2


Forward Link


(UL)


UL(C2-H): GRS→H-RPA UL(C2-H): GRS→H-RPA


UL(Relay): GRS→H-RPA


UL(C2-L): H-RPA→L-RPA


Return Link 


(DL)


DL(C2-H): H-RPA→GRS DL(C2-H): H-RPA→GRS


DL(Relay): H-RPA→GRS


DL(C2-L): L-RPA→H-RPA
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Band plan
• Element of discussion: 5GHz band plan for C2 Link in RPASP/11 WG-2 internal WP


• Airborne single relay：Option 1（Terrestrial C-band and Other-band）


• Airborne signal relay：Option 2 (C-band)
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System Interfaces (including monitoring)
• The RPA has air-interface(on-board terminal) that equipped with interface with platform.  


• The air-interface has interface with platform.


• The ground station segment has interface with service provider. 
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Framing
In order to control that L-RPA communicates with H-RPA so that L-RPA communicates with GRS, the frame of the single 


relay system is as follows.


• The waveform shall use a TDD structure based on TDD frames lasting 50 ms. each, as shown in Figure 1. 


• Every TDD frame shall be divided into an Heading TDD subframe lasting 24.3 ms. and a subsequent Tail TDD 


subframe lasting 25.7 ms.


• C2 Link System L-RPA shall transmit during Tail TDD subframes. 


• C2 Link System GRS shall transmit during Tail TDD subframes. 


• Only C2 Link System H-RPA  shall transmit during Head TDD subframes. 
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Contrast with link of RTCA DO-362
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Contrast with frame of RTCA DO-362
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Timing of transmission and reception
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Interference Scenario
1. Interference between Airborne Single Relay system and Terrestrial system


1.1 From Terrestrial system to Airborne Single Relay system 
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Interference Scenario
2. Interference between Airborne Single Relay system and Satellite system
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Interference Scenario
2 . Interference between Airborne Single Relay system and Satellite system
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