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	SUMMARY

	This document responds to the request in the Report of Ninth Meeting of the Working Group of FSMP (FSMP-WG/9), Montreal, Canada, 23-30 August 2019, to review the system characteristics structure in WG/09 WP20, and to provide necessary system information to produce a section for the Iridium satellite. 




INTRODUCTION
The Report of Ninth Meeting of the Working Group of FSMP (FSMP-WG/9), Montreal, Canada, 23-30 August 2019, FSMP-WG/9 requests Iridium to review the system characteristics structure in WG/09 WP20, and to provide necessary system information to produce a section for the Iridium satellite. With feedback from FSMP WG/8, the ICAO Handbook Vol. C – System Characteristics has been modified to reflect the thoughts process and discussions.  The updated generic structure in Annex A is then used in Annex B as an example with the radio altimeter given the ongoing focus for that system
DISCUSSION
In response to the request of FSMP-WG/9 the United States provides information on behalf of Iridium Satellite LLC to provide technical characteristics of the Iridium system to include in the update of Volume C of the ICAO Handbook.
SUMMARY
This document provides an initial contribution to reference the Iridium satellite system in Volume C of the ICAO Handbook. 
ACTION BY THE MEETING
The meeting is invited to:
review the contents of this working paper;
Provide feedback in the meeting on the form and content of Annex A to this document.
Include this material in the ongoing update of the ICAO Handbook.

— END —


Annex A – Mobile Satellite Service
AMS(R)S/AMSS (1616-1626.5 MHz)

QUICK REFERENCE

	System name
	Iridium – Mobile Satellite Services

	Description
	Non-geostationary mobile-satellite system supporting global wireless communications for AMSS and AMS(R)S

	Technologies used
	TDMA/FDMA

	International Spectrum Allocation
	AMS(R)S

	ICAO regulations on usage
	Annex 10, Volume III

	
	


System Summary
The Iridium® system is a Satellite-based Personal Communication Services (SPCS) system supporting global, wireless digital communications. Satellite-based PCS systems are also referred to as Mobile Satellite Services (MSS) or Global Mobile Personal Communications by Satellite (GMPCS). Iridium currently provides voice, data, paging, and messaging services to a subscribers using portable devices, including handhelds, terminals, or partner technology. The Iridium system is owned and operated by Iridium Communications Inc. The space segment of the Iridium system is licensed by the U.S. Federal Communications Commission (FCC). The U.S. government is the notifying Administration for the system at the United Nations International Telecommunication Union (ITU). 
The Iridium satellite network was completely upgraded between 2017-2019 with new satellites and accompanying ground infrastructure. The new satellites are completely backwards compatible; however, these upgrades have greater capacity and have enabled new, faster services, including the Iridium Certus® platform for land, maritime, and aviation use.
Equipage and usage:

Equipage: Commercial aircraft, private/business aircraft, helicopters, general aviation, UAV/drones.

Usage:  Iridium MSS equipment may be operational in all phases of flight and while the aircraft is active on the ground.  

Usage:  AMSS and AMS(R)S satellite communications

Additional operational notes:

The Iridium MSS system provides voice and data applications through narrowband and broadband services to mobile subscribers via a variety of terminals including handheld user terminals, airborne and maritime units, as well as a variety of Iridium Connected® partner technologies (collectively known as Iridium Subscriber Units, or ISUs). Iridium provides a range of services, including circuit-switched voice and data, Short Burst Data® (SBD®) messaging, Iridium OpenPort® broadband connectivity, and Iridium Certus voice and data services. The data services provide global data services to a user’s computer via a standard Iridium terminal. 
Historical information
Iridium’s satellite communication service was launched on November 1, 1998.  The Iridium network consists of 66 active Low-Earth Orbit (LEO) satellites that support user-to-user, user-to-Gateway, and Gateway-to-Gateway communications. The constellation also maintains 9 in-orbit spares and 6 ground spares. The 66 active satellites are evenly distributed in six orbital planes with an 86.4° inclination. Except for planes 1 and 6, the orbital planes are co-rotating planes spaced 31.6° apart. The first and last orbital planes are spaced 22° apart and form a seam where the satellites are counter- rotating. 
The Iridium satellite constellation was completely upgraded between 2017-2019 through a series of eight launches from Vandenberg Air Force Base. The new satellites and accompanying ground infrastructure upgrades have enabled new, faster, and more reliable services, including for aviation use.  
[Iridium Satellite System Reference model for interference studies
System parameters – TBD]
Technical References:
ICAO Annex 10
· SARPs: Annex 10, Volume III, Part I, Chapter 4 
· Frequency plan: FDMA & TDMA
· Channelization: 41.666 kHz (basic unit of FDM frame structure
· Planning criteria:

RTCA:

· DO-215A, Guidance on Aeronautical Mobile Satellite Service (AMSS) End-to-End System Performance (1995), Change 1 (1998)
· DO-262, Minimum Operational Performance Standards for Avionics Supporting Next Generation Satellite Systems (NGSS)
· DO-270, MASPS for the Aeronautical Mobile-Satellite (R) Service (AMS(R)S) as Used in Aeronautical Data Links (2001)
· DO-343, MASPS for AMS(R)S data and voice communications supporting required communications performance (RCP) and required procedure performance (RSP) in procedural airspace

EUROCAE:

· ED-262, Minimum Operational Performance Standards for Avionics Supporting Next Generation Satellite Systems (NGSS)
· ED-242, MASPS for AMS(R)S Data and Voice Communications Supporting Required Communications Performance (RCP) and Required Procedure Performance (RSP) in Procedural Airspace
· 
ARINC characteristic:

· 771-1 Low-Earth Orbiting Aviation Satellite Communication Systems

ITU Res./Rec./Report: 

· Recommendation ITU-R M.1184-2: Technical characteristics of mobile satellite systems in the frequency bands below 3 GHz for use in developing criteria for sharing between the mobile-satellite service and other services  

·  Recommendation ITU-R M.1188-1: Impact of propagation on the design of non-GSO mobile-satellite systems not employing satellite diversity which provide service to handheld equipment  

· Recommendation ITU-R RA.769: Protection criteria used for radio astronomical measurements  

· Recommendation ITU-R RA.1513-2: Levels of data loss to radio astronomy observations and percentage-of-time criteria resulting from degradation by interference for frequency bands allocated to the radio astronomy service on a primary basis  

· Recommendation ITU-R M.1583-1: Interference calculations between non-geostationary mobile-satellite service or radionavigation-satellite service systems and radio astronomy telescope sites  (Note - This version of the Recommendation is incorporated by reference in the Radio Regulations.)

· Recommendation ITU-R RA.1631-0: Reference radio astronomy antenna pattern to be used for compatibility analyses between non-GSO systems and radio astronomy service stations based on the epfd concept  (Note - This version of the Recommendation is incorporated by reference in the Radio Regulations.)

Other relevant material or developments:

· RTCA DO-231, Design Guidelines and Recommended Standards for the Implementation and Use of AMS(R)S Voice Services in a Data Link Environment (1996)
· RTCA DO-262, MOPS for Avionics Supporting Next Generation Satellite Systems (NGSS) 
· ICAO Doc 9925, Manual on the Aeronautical Mobile Satellite (Route) Service
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