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1 INTRODUCTION 
 
1.1 The aeronautical communications data and voice services to be offered by Iridium are 
described by four major categories, as follows.  The first two categories (ATS and AOC) are referred 
to as "safety" communications; and the last two, as "non-safety" communications. 
 

• ATS - Air Traffic Services - including air traffic control, and weather information 
provided by civil aviation administrations; e.g., the FAA. 

• AOC - Aeronautical Operational Control - primarily communications from an aircraft 
operator's operational control center that affect the safety and regularity of flight. 

• AAC - Aeronautical Administrative Communications - for example ticketing, special 
orders, passenger related information. 

• APC - Aeronautical Public Correspondence - personal communications by/for passengers. 
 
1.2 Safety services include circuit switched voice and packet data services.  ATS and AOC 
communications require the system to support priority, precedence, and preemption.  As used within 
this paper, these terms are defined as follows: 
  
1.2.1 Priority - an attribute of a communication or communication channel that indicates its 
importance or urgency relative to other communications or communication channels carried in the 
system at the same time. 
 

This paper describes the Iridium satellite communication 
system scheme for aeronautical priority, precedence, and 
priority (PPP), to support AMS(R)S and AMSS traffic in 
its implementation of an Aeronautical Mobile Satellite 
Service for aviation users. 
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1.2.2 Precedence - action taken by a network element of a system to order its work according to 
priority when faced with multiple simultaneous communication events, e.g., packets of higher priority 
enter a communication channel ahead of lower priority packets. 
 
1.2.3 Preemption - action taken by a congested network element of a system to deny service to a 
lower-priority communication while handling higher-priority communications, or to remove resources 
from lower-priority communications in order to handle a new higher-priority communication. 
 
1.3 The implementation of aeronautical PPP is captured as a set of design requirements that are 
currently being implemented for introduction into service in 1999.  Functionality for aeronautical PPP 
is required in the avionics (AESs), the gateways (GESs) and the satellites. 
 
2 THE IRIDIUM SYSTEM RESOURCE MANAGEMENT AND AERONAUTICAL PPP 
 
2.1 The basis for aeronautical PPP is the set of mechanisms designed for, and already 
implemented in, the Iridium System for signaling and system management purposes.  The commercial 
Iridium System utilizes two tiers of resource management to assure access to communication channels 
for priority users, and to protect the system from aberrant or fraudulent terminals.  These tiers operate 
in temporal sequence for each call through the system and are common for all users.  The 
implementations of these tiers have been modified to incorporate AMS(R)S in the system.  They are: 
 
  Tier 1  -  Acquisition Class control, and 
  Tier 2  -  Priority Class control. 
 
2.2 Tier 1 -- Acquisition Class.  The Acquisition process is one of several protocols completed 
between a terminal and the satellite constellation for each call set up in either direction.  Its purpose is 
to assure that overall system resources, at a macro level, remain available optimally and fairly to 
AMS(R)S users.  For example, traffic accepted may need to be restricted or ‘throttled’ in accordance 
with a predicted, impending overload of the system resources, or due to a local or regional emergency. 
 
2.2.1 Among the information exchanged between a terminal and its current serving satellite is the 
Acquisition Class, which will be one of the 16-level hierarchy of priorities arranged in descending 
order as follows: 
 
  Acquisition Class  User Identity 
  15 (highest)  Iridium System use only (Satellite safety) 
  14   AMS(R)S 
  11, 12, 13  Reserved 
  10   Emergency Calls 
  0-9 (lowest)  Regular MSS 
 
2.2.2 At provisioning time, normal commercial terminals are randomly assigned an Acquisition 
Class in the range 0 through 9.  This number is captured in the Subscriber ID.  The first Acquisition 
Classes to be denied service are those in classes 0 through 9; then in order 10, 11, 12, 13, 14, until the 
only communications allowed are for the safety of the satellite itself. 
 
2.2.3 A terrestrial emergency call from a mobile terminal (for example, a "911" call originating in 
the U.S.A., or "999" originating in the U.K., or "112" originating in GSM networks) will temporarily 
override the terminal's assigned Acquisition Class, and will, for the duration of that call, assign 
Acquisition Class 10.  Acquisition Class 15 is reserved for use by the satellites and the network control 
center for use only when necessary to protect the one or more satellites in the constellation. 
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2.2.4 The highest-level Acquisition Class  that can be assigned to a terminal (14), is assigned to all 
aeronautical terminals that are approved for AMS(R)S.  Thus, AMS(R)S terminals are the last 
terminals to be denied service in the event of a system-threatening event. 
 
2.2.5 The aeronautical terminals that are approved for AMS(R)S also support non-safety 
communications.  All non-safety communications use an Acquisition Class in the range 0-9.  
 
2.3 Priority Class.  Each satellite has mechanisms that determine the priority of queuing for in-
progress calls to be handed off among beams or the succeeding serving satellite.  AMS(R)S traffic 
receives priority over non-AMS(R)S traffic in the beam-to-beam and satellite-to-satellite handoff 
process. 
 
2.3.1 To allow the priority of a call to be maintained by the network for the duration of the call, 
during each inter-satellite handoff the priority code is included in the call overhead messaging between 
the satellites.  The high (aero safety) priority calls are queued for handoff before those calls of lower 
priority. 
 
2.3.2 Within the AMS(R)S Acquisition Class (number 14), three levels of precedence are defined.  
Consequently, AMSS communications are handled internally within the Iridium System with four 
levels of precedence:  AMS(R)S #1, AMS(R)S #2, AMS(R)S #3 and AMSS Non-Safety).  The fourth 
level, AMSS Non-Safety, is treated by the system as "normal" traffic corresponding to Acquisition 
Classes 0-9 of paragraph 2.2.1.  The multiple levels of priority stemming from the Radio Regulations 
will be mapped into these four Iridium priority levels. 
 
2.3.3 Taking into account the separate mechanisms that determine the resources initially needed to 
establish a call and the resources needed to maintain that call during its course (e.g., inter-beam and 
inter-satellite handoffs), the processing order established in each satellite is as follows: 
 
  a)   AMS(R)S Handoff Request  
  b)   AMS(R)S #1 Priority Aero Acquisition Request 
  c)   AMS(R)S #2 Priority Aero Acquisition Request 
  d)   AMS(R)S #3 Priority Aero Acquisition Request 
  e)   Lower Priority (Normal Call) Handoff Request 
  f)   Lower Priority (Normal Call) Acquisition Request. 
 
3 ADDITIONAL PPP MANAGEMENT TIERS FOR AMS(R)S 
 
3.1 Two additional tiers of PPP resource management have been added to the Iridium System 
specifically for AMS(R)S.  These tiers are: 
 
  Tier 3 - Preemption and Precedence, and 
  Tier 4 - Input/Output Queuing for Call/Message Priorities. 
 
3.2 Preemption and Precedence.  Tier 3, preemption of system resources if necessary for safety 
communications traffic, and internal control mechanisms to assure precedence of AMS(R)S levels of 
precedence, are added features for AMS(R)S.  The mechanization of preemption relies on the existing 
Acquisition Class protocol and features described in paragraph 2.2. 
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3.2.1 Noting the Acquisition Class hierarchy defined in paragraph 2.2.1, class number 14 is 
assigned to AMS(R)S, the highest-level class for Iridium System traffic.  Acquisition Class 14 is given 
an additional attribute to cause the Iridium System to immediately clear calls of lower-level classes as 
necessary, in the same load-shedding order as previously described.  Thus, the entire Iridium System's 
capacity is potentially available for AMS(R)S traffic.  In the ultimate, extremely unlikely, situation all 
capacity can consumed by AMS(R)S #1 traffic. 
 
3.2.2 As most traffic in the Iridium System will be made through individual single-channel 
commercial handset terminals, the clearing of a lower-level call is made via a shutdown/release 
command to the involved terminal. 
 
3.2.3 The preemption process is completed within milliseconds, and adds no more than 250 
milliseconds to the call setup delay that would have been experienced if preemption were not required. 
 
3.2.4 It is to be noted that, because the identity and class of each terminal is involved in the 
Acquisition Class protocol for each call in either direction, only AMS(R)S terminals can invoke the 
AMS(R)S Acquisition Class, and then only for AMS(R)S traffic. 
 
3.3 Input/Output Queuing for Call/Message Priorities.  As the first three tiers of PPP management 
cater to a complete set of internal system controls, Tier 4 provides for the appropriate identification 
and establishment of precedence for AMS(R)S traffic presented to either an AES or a GES, in 
accordance with the priority levels defined for an AMS(R)S air/ground communications subnetwork.  
These capabilities are intrinsic to the protocol machines that interface the Iridium Aeronautical System 
with its external users, and reside in the AMSS AESs and GESs.  The mapping of the input and output 
priority structures for data and voice are in accordance with the requirements of MASPS, MOPS and 
SARPs, and with ITU Radio Regulations. 
 
4 SUMMARY 
 
4.1 A complete set of mechanisms for handling PPP consistent with standards for aeronautical 
safety communications (AMS(R)S) has been designed for the Iridium Aeronautical System.  These 
mechanisms take advantage of similar mechanisms for internal resource management already 
implemented in the Iridium System. 
 
4.2 Regarding the preemptive features from the perspective of Radio Regulations, the actions for 
communications in the Earth-to-space (air-to-ground) and space-to-Earth (ground-to-air) directions are 
displayed in Figures 1 and 2, respectively. 
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Figure 1.  Ground-to-Air Preemption Flow Chart 
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Figure 2.  Air-to-Ground Preemption Flowchart 
 

1.  AMS(R)S voice and/or AMS(R)S packet-data traffic arrives at the GES
2.  The GES sends a message to the satellite constellation indicating the need for an
     AMS(R)S call, and its associated Q-level, for a specific aircraft
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