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1 INTRODUCTION 

This white paper provides the rationale for approval of Aeronautical Mobile Satellite (Route) 
Services (AMS(R)S) throughout any L-Band Mobile Satellite Services (MSS) spectrum used by 
Inmarsat.  Such an approval will provide a potential 350% increase in the spectrum available for 
such safety services, while retaining the assurance of access to AMS(R)S provided by No. 
5.357A of the ITU Radio Regulations.  

Because the proposed use of the entire L  band MSS allocations for AMS(R)S is governed by the 
spectrum coordination provisions of Article 9 of the ITU Radio Regulations, the "extended 
AMS(R)S" retains all of the protections inherent in 5.357A while providing a win-win situation 
for AMS(R)S (safety) and Aeronautical Mobile Satellite Service (AMSS)  (non-safety) users, and 
for Inmarsat’s AMS(R)S operational capabilities.  From the user standpoint, all users benefit 
from the increased availability of spectrum, and therefore bandwidth, for shared 
AMS(R)S/AMSS services.  Inmarsat retains the advantage of flexible and efficient near-real-time 
management of the frequencies used to provide the aeronautical services.  These advantages are 
obtained without lessening the protections inherent in 5.357. 

Because the proposed AMS(R)S will be provided without lessening the protections inherent in 
5.357 and the spectrum coordination provisions of Article 9 of the ITU Radio Regulations, those 
services are fully compliant with ICAO Annex 10, Part III, Part I, Chapter 4.3.1.1.  

Therefore, the proposed AMS(R)S services should be approved for operation. 

This white paper formalizes a verbal presentation on the same subject to representatives of FAA 
on October 12, 2010.   

2 BACKGROUND 

2.1 ICAO Background 

Provision of AMS(R)S services is covered by ICAO Annex 10, Volume III, Part I, Chapter 
4.3.1.1 ICAO SARPs and ITU Radio Regulations as follows: 

"When providing AMS(R)S communications, an AMS(R)S 
system shall operate only in frequency bands which are 
appropriately allocated to AMS(R)S and protected by 
the ITU Radio Regulations." 

As the remainder of this document will demonstrate, the proposed AMS(R)S in the entire L-band 
MSS allocations is both appropriately allocated to AMS(R)S and appropriately protected by the 
ITU Radio Regulations.  Therefore, the proposed AMS(R)S in the entire L-band is fully 
compliant with the Annex 10 SARPS. 

2.2 ITU Background 

The Annex 10 text quoted above clearly references the ITU Radio Regulations.  The relevant 
regulation is stated as follows in 5.357A: 
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In applying the procedures of Section II of Article 9 
to the mobile-satellite service in the bands 1545-1555 
MHz and 1646.5-1656.5 MHz, priority shall be given to 
accommodating the spectrum requirements of the 
aeronautical mobile-satellite (R) service providing 
transmission of messages with priority 1 to 6 in 
Article 44. Aeronautical mobile-satellite (R) service 
communications with priority 1 to 6 in Article 44 
shall have priority access and immediate availability, 
by pre-emption if necessary, over all other mobile-
satellite communications operating within a network. 
Mobile-satellite systems shall not cause unacceptable 
interference to, or claim protection from, 
aeronautical mobile-satellite (R) service 
communications with priority 1 to 6 in Article 44. 
Account shall be taken of the priority of safety-
related communications in the other mobile-satellite 
services. (The provisions of Resolution 222 (WRC 2000) 
shall apply.)     (WRC 2000) 

ITU RR No. 5.357A says three things: 

1) when applying the procedures of Section II of Article 9 to MSS band 1545-1555 MHz and 
1646.5-1656.5 MHz, priority shall be given to the spectrum requirements of AMS(R) service; 

2) AMS(R)S services shall have priority access and immediate availability…over all other 
mobile-satellite communications operating within a network; and, 

3) mobile satellite systems shall not cause unacceptable interference to or claim protection from 
AMS(R)S services.  

2.3 Inmarsat Proposal 

Inmarsat proposes to offer AMS(R)S services throughout the L-band MSS allocations (1518-
1559 MHz, 1626.5-1660.5 MHz and 1668-1675 MHz). Inmarsat's proposal includes the 
following key points. 

All Inmarsat aeronautical equipment for AMS(R)S will be able to operate throughout the MSS L 
band (1525-1559 MHz and 1626.5-1660.5 MHz), with newer equipment also capable of 
operating in the bands 1518-1525 MHz and 1668-1676 MHz. In both cases, equipment will be 
capable of operating within the subbands referenced by 5.357A.  Thus, all such equipment will 
provide the "least common denominator" capabilities required by 5.357A and the Inmarsat 
service will thereby enjoy the priority spectrum access provided by 5.357A. 

All Inmarsat services, including AMS(R)S and the proposed AMS(R)S operation in the entire L-
band, enjoy primary allocation status in the full L-band MSS allocation and are protected against 
interference from other MSS systems through the Article 9 coordination process. Therefore, all 
Inmarsat services, including AMS(R)S, and the proposed AMS(R)S operation throughout the L-
Band MSS frequencies, have protection from unacceptable interference established through this 
coordination. 
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In addition Inmarsat will, consistent with ITU Radio Regulations, offer priority and pre-emption 
for AMS(R)S over other communications offered in the same network across the entire L-Band 
MSS bands, which include the subbands referenced by 5.357A as a subset.  

Thus Inmarsat's offer complies with the intent and the letter of the ICAO SAPRs and 5.357A, 
while expanding the spectrum available for AMS(R)S; 

3 WHY THE INMARSAT OFFER IS FULLY COMPLIANT WITH 5.357A, AND 
THEREFORE WITH SARPS 4.3.1.1 

This section briefly demonstrates why the Inmarsat proposed AMS(R)S operation in the entire L-
band is both appropriately allocated to AMS(R)S and appropriately protected by the ITU Radio 
Regulations. 

3.1 AMS(R)S is a special case of AMSS and, therefore, of MSS.  Thus the entire L-band is 
appropriately allocated for AMS(R)S 

ITU Radio Regulation definitions (sections 1.25, 1.35, 1.36) define AMS(R)S to be special case 
of an aeronautical mobile-satellite service, AMSS; and define an AMSS to be a special case of a 
mobile-satellite service, MSS.  Thus the primary allocation of the bands 1525-1559 MHz and 
1518-1525 MHz and 1626.5-1660.5 MHz and 1668-1675 MHz to MSS carries with it a primary 
allocation for AMSS, which in turn carries a primary allocation for AMS(R)S.  Thus AMS(R)S 
services have a primary allocation throughout the band, regardless of the additional conditions set 
forth in 5.357A.  Therefore, the entirety of both bands are appropriately allocated for AMS(R)S.  
This satisfies the stated requirement of SARPS 4.3.1.1 that the bands are "appropriately 
allocated" for AMS(R)S.  

3.2 The primary allocation to MSS assures that all MSS communications, and therefore 
AMS(R)S communications throughout the band,  enjoy appropriate protection from 
interference in both directions by virtue of the Article 9 coordination process.  
Therefore, the AMS(R)S communications offered throughout the entire L-band MSS 
allocations are appropriately protected from interference. 

There are two main types of ITU Allocations.  When a service is granted a primary allocation, 
users of that service do not have to worry about causing interference to users of a secondary 
allocation in the same band and enjoy protection against interference generated by any secondary 
service. Conversely, users of a service which has a secondary allocation must accept interference 
from, and cannot cause interference to, users of a service having a primary allocation in the same 
band.  In some cases, the band is allocated to two (or more) services on a co-primary basis.  In 
this case, the users must share the band and work out arrangements so as to not cause interference 
to each other.  The process of working out such arrangements is called coordination.  The 
coordination process also assures protection against interference between different systems of a 
primary service. 

The ITU Radio Regulations already designate the bands 1525-1559 MHz and 1626.5-1660.5 
MHz, and the extensions 1518-1525 MHz and 1668-1675 MHz, as primary for MSS, and, as 
noted above, for AMSS and AMS(R)S as well because these services are subsets of the MSS 
service.  Because the Article 9 coordination process is already in effect, all communications 
within these bands already enjoy protection from interference from other users by virtue of the 
coordination process.  Thus, an AMS(R)S service within these bands, but outside of the 
designated 10 MHz bands, meets the third requirement of 5.537A, i.e., protection from 
interference to and interference from other MSS users.  Because such a service meets the 5.537A 
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requirements, it also meets the ICAO 4.3.1.1 requirement to be "appropriately protected by ITU 
radio regulations." 

3.3 The equipment that supports the proposed AMS(R)S in the entire L-band MSS 
allocations is capable of operation in the 10 MHz bands identified by 5.357A.  
Therefore, these bands remain a last refuge for AMS(R)S operations should the 
Article 9 coordination process not provide enough spectrum to Inmarsat in the rest of 
the band.  Thus, the proposed AMS(R)S enjoys the assurance of spectrum access 
established by the first sentence of 5.357A.   

Although Inmarsat proposes to offer AMS(R)S outside of the bands identified in 5.357A, the fact 
that it is capable of operation also within those bands, should future Article 9 coordination 
demand it, assures that AMS(R)S receives the assurance of spectrum access required by 5.357A. 
That is, the combination of being capable of operating in the 5.357A bands and the Article 9 
protection for those bands is itself sufficient protection for AMS(R)S services offered outside of 
those bands.  In fact, the 10 MHz bands identified in 5.357A provide a lower limit on the 
available AMS(R)S service bandwidth.  In establishing 5.537A, the ITU determined that 
2 10 MHz× is enough to meet all foreseen demands for AMS(R)S – this conclusion was also 
confirmed in the ITU studies related to WRC-12 agenda item 1.7. Therefore, the ability to fall 
back into the protected 10 MHz bands is always sufficient, even if the frequencies used to provide 
such services are assigned outside the 10 MHz bands during a specific coordination cycle.  

3.4 Within its networks that offer AMS(R)S, Inmarsat is committed to extend the priority 
and preemption requirements of 5.357A to all other frequencies used for AMS(R)S, 
consistent with ITU radio regulations.  

The wording of 5.357A could be interpreted to say that intra-network priority and pre-emption for 
AMS(R)S is required only within the designed 10 MHz bands.  However, on the other hand the 
10 MHz bands are only referred to in the first sentence dealing with Article 9 coordination.  The 
requirement for priority and pre-emption is in a separate sentence and could appropriately be read 
to require intra-network priority and pre-emption on whatever frequencies are used to provide the 
service.  Inmarsat is committed to provide intra-network priority and preemption throughout the 
entire L-band MSS allocations, consistent with ITU Radio Regulations.  

4 BENEFITS OF AMS(R)S IN THE ENTIRE L-BAND 

The previous section clearly demonstrated that aeronautical safety communication services 
operating within the MSS L band, but on frequencies outside the 10 MHz bands identified in 
5.357A are both appropriately allocated for and appropriately protected by the provisions of 
5.357A and the Article 9 coordination process, and are therefore permitted by ICAO 4.3.1.1. This 
section outlines the public policy benefits that accrue to aeronautical users and to air-traffic 
service providers (ATSPs) such as the FAA in the United States, Transport Canada, and the 
CAAs of the United Kingdom, New Zealand, Australia and other countries. 

4.1 Flexibility to use the entire L band MSS allocation enhances the probability of 
modern high data rate services for AMS(R)S users. 

Modern L-Band satellite communication systems are capable of offering data rates in the range of 
100-500 kbps to users on a near worldwide basis by means of advanced multibeam antenna 
technology providing relatively narrow spot beams focused on the Earth's surface.  Inmarsat 
provides such services to a wide range of users across land, maritime and aeronautical markets. 
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Inmarsat’s proposal would allow the use of the same technical platform for these different market 
segments, dramatically improving spectrum efficiency compared to a segmented approach. 
Limitation to operation within the bands identified in 5.357A will constrain the ability of 
providers to operate their networks efficiently. Therefore, operators are unlikely to offer modern 
high data rate services for aeronautical safety applications.   

Authorization to operate AMS(R)S services throughout the MSS L band will remove this 
impediment, and expand the data rate available to AMS(R)S applications by orders of magnitude 
over the currently approved AMS(R)S communication systems. 

4.2 Flexibility to use the entire MSS L band enhances the probability of meeting the 
GOLD requirements  

In June 2010, ICAO published the Global Operational Data Link document (GOLD). This 
document establishes top-down requirements on the communications performance necessary to 
perform modern Air Traffic Service applications.  One of the key elements is the permissible 
transaction time.  The use of data rates that substantially exceed current AMS(R)S services is one 
method to satisfy GOLD requirements.  As noted above, achieving increased data rates through 
modern satellite technology is enabled by the flexibility to offer AMS(R)S across the MSS band. 

4.3 Flexibility to use the entire MSS L band is consistent with the communication service 
provider-based philosophy of the GOLD document. 

The 2010 GOLD document is clearly focused on the communication service provider (e.g., 
ARINC or SITA) as the interface with the ATSP (e.g., the FAA or Transport Canada.  Within the 
service provider boundary, GOLD specifies communication performance not communication 
protocol.  This clearly enables the use of commercial services for satellite communications, as 
ATSP budgets are increasingly under pressure from national legislatures and few ATSPs are 
capable of or willing to launch and maintain safety-only satellite infrastructure.  Therefore, 
growth in satellite communications for aviation can more rapidly advance through the use of 
commercial infrastructure. As noted earlier, commercial providers of advanced services will 
require the flexibility to operate across the L band, while retaining the key provisions of 5.357A 
as described in Section 3. 

4.4 Flexibility to use the entire MSS L band enhances the spectrum efficiency of satellite-
based aeronautical communications. 

Throughout the world, spectrum regulators are faced with increasing demands for a 
fundamentally limited resource.  The solution has been and continues to be increased spectrum 
efficiency.  In engineering terms, modern solutions demand more information bits per hertz of 
available spectrum.  The modern high rate satellite systems are at least an order of magnitude 
more efficient than earlier systems.  Spectrum demands worldwide will continue to pressure 
aeronautical communications.  The flexibility to employ modern technology for AMS(R)S 
throughout the MSS L band will make these increased efficiencies available to the aeronautical 
safety service. 

5 SUMMARY AND CONCLUSIONS 

The ITU Radio Regulations establish AMS(R)S as a special case of MSS and provide a primary 
allocation for such service in the bands 1525-1559 MHz and 1626.5-1660.5 MHz, as well as the 
extension band 1518-1525 MHz and 1668-1675 MHz.  Therefore, AMS(R)S is appropriately 
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allocated throughout the MSS L bands.  Furthermore the Article 9 coordination process 
establishes requirements and procedures that provide for appropriate protection against 
unacceptable interference throughout the MSS L bands. Finally, provided that the AMS(R)S 
equipment has the capability to operate in the 10 MHz bands identified in 5.357A, the AMS(R)S 
offering benefits, if necessary, from the priority spectrum access provided by 5.357A within the 
10 MHz bands.  Therefore, an AMS(R)S offering that meets these criteria should be free to offer 
AMS(R)S on any assigned frequency within the MSS L bands. 

Approval of such operation will benefit the entire community by reducing the disincentives to 
satellite network providers to offer AMS(R)S by increasing their flexibility to operate their 
underlying networks in a cost- and spectrum-efficient manner.  The result will be increased data 
rates, increased throughputs, and a general move toward the overall vision of Required 
Communication espoused in the ICAO GOLD document.  All of these advantages are available 
without changes to the ICAO SARPS or the ITU Radio Regulations.   

AMS(R)S should be authorized throughout the L-Band MSS allocations. 

 

 

 

 


