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 SUMMARY 

This paper seeks to provide a follow up of items that were raised in SOCM/1, pertaining 

to such issues as satellite data link performance and continued service continuity post 

2016. The intention going forward is to provide a service via an Inmarsat partnership in 

accordance to the ICAO GOLD RCP guidance material and framework. Understanding 

the premise of this paper and adoption of its actions and recommendations will ensure a 

more efficient and optimized continuity of service with enough capacity for most data 

link growth scenarios.   

 

 ACTION 

Consider the proposals outlined in this paper for the continued commitment of Satellite 

data link services and infrastructure being offered by the Inmarsat partnership and 

recognize that the plan forward requires optimization of all assets from satellites and 

ground infrastructure to airborne equipment. Important considerations may be required 

by all involved, in order to maintain a viable and sustainable service well into the future. 

  

 

1 INTRODUCTION 

1.1 Inmarsat is fully committed to providing an aeronautical safety service that meets the latest 

international standards. Over a period of time the Classic Aero I-4 network will gradually take over from 

the I-3 network as the primary network, providing users of Classic Aero Services with improved 

performance well into the next decade. In addition, Inmarsat has an ongoing programme of work to 

enhance SwiftBroadband to enable it to meet the requirements of a safety service: SwiftBroadband Safety 

(SB-S) services will support FANS/ACARS data (through the application of priority, pre-emption and 

precedence).  An SB-S terminal will additionally be able to provide high bandwidth Prioritised IP data 

and voice to the cockpit. The use of priority and pre-emption, will ensure safety messages reach the 

cockpit unhindered by cabin communications. Inmarsat’s plans for a rolling replacement of L-band 

satellites demonstrates a continued commitment to the support of safety services for both data and voice.  
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2 DISCUSSION 

2.1 Inmarsat plans post 2018 and commitment to safety services 

a) Inmarsat assures the community that safety services will continue to be a prime commitment. 

Existing programmes will ensure that Inmarsat is able to provide a range of L-band services 

well into the 2020s. Classic Aero Safety Services currently operate over the I-3 satellite and 

network infrastructure. Following the end of life of the I-3 satellites currently estimated to be 

circa 2018, Classic Aero service will continue via the I-4 satellite constellation and network 

infrastructure. In addition to this commitment, Inmarsat has now begun the SwiftBroadband 

Safety Services development programme, described at the ICAO ACP WG-W/4 in 

September 2011, (see WG-W/WP-21). SwiftBroadband Safety Services will better meet the 

Required Communications Performance (RCP) for FANS operations in Oceanic regions, set 

out in the ICAO GOLD RCP240/D. Like the Inmarsat Classic Aero services, SwiftBroadband 

Safety will meet the safety requirement of 99.9% availability but in order to meet the more 

stringent efficiency requirement of 99.99% availability, Class 6 High Gain Antenna (HGA) 

terminals will have the capability to fail-over to the Classic Aero service on the I4 network. 

Although fallback to Classic Aero over I4 will be the preferred initial fallback mode, fallback 

to Classic Aero over I3 will also be accommodated for as long as the networks are available. 

This diversified network proposal should appropriately meet the industry desire for the usage 

of two independent satellite data link systems. 

b) Classic Aero only aircraft (i.e. aircraft not having SwiftBroadband capable modems) are 

currently commercially restricted to the I-3 network. However if an operator is willing to 

participate in data link performance monitoring trials at the Performance based Aviation Rule 

Making Committee – Communications Working Group (PARC CWG) then Classic Aero 

only equipped aircraft can be operated in the I4 network. The PARC CWG has requested an 

adequate quantity of Classic Aero only and Classic Aero + SBB aircraft on the I-4 network, 

to ensure satisfactory monitoring of performance against ICAO GOLD RCP240/RSP180 

message latency and network availability requirements. There is also a need to increase the 

traffic loading on the new GESs over time as a precursor to transitioning traffic before the 

end of life of the I3 system. 

c) For the purposes of clarification, Classic Aero Voice and Data-2/3 will utilize the I-4 Global 

Beam only, whereas SwiftBroadband Safety Voice and Data will utilize the I-4 Narrow Spot 

Beams. This partitioning will seek to optimize efficiencies for spectrum benefits between the 

two services and accommodate ample growth in voice and data traffic. Classic Aero Voice 

and Data-2 will be routed via Inmarsat Classic Aero GES equipment, while SwiftBroadband 

Safety Voice and Data will be routed through the existing SwiftBroadband Radio Access 

Network (RAN) and Core Network (CN), with data requiring the use of an ACARS Gateway 

function. This setup incidentally yields two autonomous ground networks (per previous 

ICAO SOCM/1 suggestions). 
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d) If existing users do not choose to upgrade to SwiftBroadband Safety, then these users will 

still have the benefit of continuity of service through to the end of life of the I-4 satellite 

constellation, circa 2023, the exception being users of Classic Aero-H. Inmarsat announced at 

ICAO ACP WG-W/4 (IP-10) a sunset date of the end of 2016 for the Aero-H service. Aero-H 

users have the choice of upgrading existing Aero-H avionics to Aero-H+ which will continue 

to be supported for the lifetime of the I-4 satellites, or migration to the SwiftBroadband 

Safety service. Regarding Aero-I services, Inmarsat has been conducting tests to verify the 

operation of Aero-I in the global beams of the I-4 satellites, as a way of extending service life 

beyond that of the I-3 satellites. In the event that the concept is verified, it is foreseen that it 

would be implemented for a limited time to enable customer migration to SwiftBroadband 

Safety i.e. not for the full lifetime of the I-4s. 

e) The above sunset of certain services within Classic Aero and the introduction of 

SwiftBroadband Safety Services satisfies the initial intent of optimizing and utilizing services 

and assets to meet the performance requirements of GOLD RCP240/RSP180, and ensures 

adequate spectral use well into the 2020’s. Faster adoption of SwiftBroadband Safety onto 

aircraft will in addition enable the development of new ATS and AOC data applications in 

the cockpit that require a higher data throughput. 

f) Looking to longer term plans, Inmarsat intends to maintain its L-band network, and will 

purchase new satellites for this network on a rolling procurement basis, which means that 

they will be replaced over time rather than in a concentrated investment period. In 2012/2013, 

Inmarsat will introduce the fourth I-4 satellite equivalent (Alphasat I-XL), which will take the 

orbital slot of I4F2, currently over Europe, Middle East and Africa (EMEA), where demand 

for throughput is highest. It is not expected that aircraft will require any changes or 

modifications to accommodate Alphasat I-XL, as this satellite will assume the identity of the 

existing I4F2 EMEA satellite. It is expected that this satellite should have a lifespan to at least 

2025. 

2.2 Performance data and upgrades 

a) The I-3 Classic Aero network is heavily monitored worldwide, with multiple fora monitoring 

and analyzing CPDLC and ADS-C messaging. Performance monitoring is now standardized 

according to the recently published ICAO GOLD RCP240/RSP180 guidance material. 

Various Air Navigation Service Providers (ANSPs) with heavily loaded Flight Information 

Regions (FIRs) compile data and review these with the Central Reporting Agencies (CRA) 

and Data Link Monitoring Agencies (DLMA). The data is formatted for review per the 

GOLD Guidance Material and discussed at three main fora, CNSG, ISPACG and PARC 

CWG. The latter forum has been explicitly reviewing Classic Aero data over the I-4 network 

under the FANS1/A Over Inmarsat-4 Classic Aero (FOICA) project. Although specific data 

analysis is not provided here, it can be obtained at these various fora. 

b) In terms of message performance and quantity, Inmarsat, its partners, and end users now 

enjoy a more consistent message performance in terms of compliance to GOLD 

RCP240/RSP180. While not perfectly meeting the 95% criteria, there are instances where the 

99.9% criteria is being met, thereby demonstrating that the 99.9% criterion for ADS-C 

messaging is achievable. The only significant open issue is the triple Ocean Region area 

surrounding EIK and Aussaguel stations, where message latencies still occasionally exhibit 

sub-95% performance. The CRA and Inmarsat partnership continue to investigate this issue 

in more detail.  
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c) There has been a significant decrease in the number and duration of outages and in service 

degradation due to Ground Earth Station issues; however in October 2011, a rare satellite 

single event upset occurred on the POR I-3 satellite. This resulted in the lost of Classic Aero 

voice and data services and the POR contingency procedure was invoked, utilizing Inmarsat-

2 satellites. Although service was restored successfully in a phased manner this took time and  

analysis of the event has lead to improvements to the contingency procedure and notification 

process and these are currently being implemented. The particular failure was restored and 

normal operations have continued via the same I3 satellite. 

d) The work of the FSIT has enhanced the Classic over I-3 network providing improved 

performance, which will be able to continue to support safety services until the time of its 

retirement. This provides adequate time for users to migrate to Classic over I-4 and 

SwiftBroadband Safety service, and benefit from the offered performance enhancements. 

2.3 SwiftBroadband Safety 

a) As previously mentioned, SwiftBroadband Safety has been officially initiated as a 

programme at ICAO WG-W/4. The specific technical nature and benefits have been 

described in WP21 of this meeting. WP21 details the benefits to aircraft in terms weight and 

operating costs, spectral efficiencies and network architecture. 

b) SwiftBroadband Safety will encompass three versions of SATCOM airborne equipment; 

SB200 Low Gain Antenna (LGA), an Intermediate Gain Antenna (IGA) and a High Gain 

Antenna (HGA). All three versions will provide the standard 2xVoice and 1xData 

configuration as with Classic Aero, and utilize the same ICAO Code and Tail Number 

addressing for voice and data respectively. The LGA will yield approximately 200kbps, IGA 

approximately 300kbps and HGA approximately 400kbps. For aircraft needing to upgrade 

due to the Aero H service retiring in 2016, the new low cost SB200 avionics and low gain 

antenna reduces the weight of the airborne equipment by approximately 80%. This could be 

particularly attractive to mid-sized business aircraft and even General Aviation (GA) aircraft. 

In addition, it is expected that SwiftBroadband FANS messaging will cost at least 30% less 

than the equivalent Classic FANS messaging, thereby offering the possibility of cost savings 

to the aviation operators. 

c) The timeline for SwiftBroadband Safety is for the network enhancements to be ready by late 

2012, with flight trials in 2013. Following the successful completion of flight trials, 

monitoring against the requirements of ICAO GOLD RCP240/RSP180 can be started and 

recorded at PARC CWG 29 and following meetings. PARC CWG 28 will be used to describe 

and propose the scope of the FANS Over Inmarsat SwiftBroadband project. 

 

3 ACTION BY THE MEETING 

3.1 The Meeting is invited to: 

a) Recognize that the future roadmap provided by Inmarsat will provide stable service 

continuity for the Classic Aero H+ continuity until the end of the I-4 satellite constellation 

and network, circa 2023. The Classic over I-4 service will continue to be monitored within 

the relevant international fora. 
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b) Consider upgrade options should you be affected by the Aero-H sunset notification. Aero-I 

users should also consider upgrade options even though a decision has not been made for 

this service continuity beyond 2016. Inmarsat will inform the SOCM once a sunset date for 

Aero-I has been confirmed following the completion of trials. It should be noted that given 

today’s cockpit and cabin applications such as data link recording, weather maps, electronic 

flight bag data, etc., it might be prudent to use these as drivers to install a system that is 

intended to be safety services capable with broadband capability. Due to the long lead times 

for certification ahead of 2016, planning steps should be taken as soon as possible. 

c) Recognize the hardware and software improvements made to the existing Classic Aero I-3 

network have been implemented following recommendations from the last FSIT. The user 

community may no longer view the Fast Logon technical option as necessary due to 

thousands of aircraft requiring a software upgrade to take advantage of this feature. A more 

stable network availability reduces the need for this functionality at the aircraft level. 

d) Consider partaking in the SwiftBroadband Safety trials and assessments. Equipment should 

be available by end of 2012, with testing to start early 2013. Having this installed should 

help with any concurrent applications that require higher throughput, such as devices like the 

iPad either in the cockpit or use by cabin crew. Inclusion into this programme would need to 

be identified no later than the end of 2012, as it will be part of the PARC CWG/28 project 

charter. The sooner this can start the sooner the higher throughputs, weights and data usage 

savings can be realized.  

 

_ _ _ _ _ _ _ _ _ _ _ _ 
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Supplement to Inmarsat WP: 

!   Section 2.1: Inmarsat plans post 2018 and commitment to safety service 

!   Section 2.2: Performance data and upgrades 

!   Section 2.3: SwiftBroadband safety 

!   Section 3.0: Actions by the meeting 
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Sections 2.1 a, b, c, d, e, f  
Inmarsat plans post 2018 and commitment to 
safety services 
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Constellation Update 

4 
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Inmarsat Aviation Services 
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‘Classic Aero’ 
Existing and Evolved 

Inmarsat-3 based services 
!  Aero-H+, Aero-H, Aero-I, Aero-L 
!  Current platform for Safety services 
!  Swift 64 – Circuit switched and packet mode variants 
!  Swift 64 - Demand Assigned and Lease Closed User Groups 

Legacy Services Inmarsat-3 based services 
!  Aero-C, mini-M  
!   Low data rate and voice services 

Global Xpress Inmarsat-5 satellite constellation 
!  Ka-band  
!  Global coverage 
!  Additional bandwidth service to high demand users 
!  Aviation systems available for service launch in 2014 

SwiftBroadband 
* Classic Aero-H+ 
supported 

Inmarsat-4 satellite constellation* 
!  Higher data rate Standard and Streaming IP 
!  Up to 432kbps IP data per channel; multi channel systems per airplane 
!  Single antenna: Optional simultaneous ‘Classic’ voice and data services 
!  Future platform for safety services ( from 2013) 
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SB	  Safety	  Services	  

!  All support the following sub-services: 
-  ACARS	  Data	  and	  IP	  Data	  
-  2-‐channels	  of	  voice	  (one	  CS,	  one	  digital	  voice)	  
-  Down	  to	  5	  degrees	  elevaAon 

!  Using one 200 kHz RF channel in the AES (e.g: one SIM) 

RCP	  240	  Efficiency	  0.9999	   RCP	  240	  Safety	  0.999	  

Class	  6	  
	  (HGA)	  

SB/Classic	  

SB200	  15-‐2	  
(small	  antenna)	  

SB	  Only	  

Class	  7	  
(IGA)	  

	  SB	  Only	  

Class	  6	  
(HGA)	  
SB	  Only	  

SB Oceanic Safety Services - Products  
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Classic Aero Services/Constellations 
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Aero  H 
Voice & Data 

5 year sunset notification 
provided to ICAO WG-

Whole 
 
 

End 2016 

Aero  H+ 
Voice & Data 

Continues - supported for 
lifetime of I-4 

 
 
 

Circa 2023 

Aero  I 
Voice & Data 

Voice trials conducted in I-4 
Global Beam, evaluating 

results 
 
 

No End Date Decision 

Classic Aero Safety Service Family 
 

Classic Aero Time Line 
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Alphasat I-XL: 

!  When Alphasat is launched, our current thinking is that it will take over 
from Inmarsat-4 F2 at 25E, providing optimal elevation angle coverage 
for Europe 

!  Studies will analyse the 
role of I-4 F2, hot-standby 
arrangement and additional 
redundant space segment 
to make up a “2+1” 
constellation  

 

 

 
10 deg

20 deg

30 deg

10 deg

20 deg

30 deg

4th Inmarsat-4 Satellite 
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Inmarsat-3 Classic Aero Coverage 
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Classic Aero Voice (H+/I) = Spot Beams, Data-2/3 = Global Beams 
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Inmarsat-4 Classic Aero Coverage 
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Classic Aero Voice (H+) & Data-2/3 = Global Beam 
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SwiftBroadband Safety Voice & Data = Spot Beams 
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Combined Classic Aero Constellation 
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Note:	  	  Inmarsat	  reserves	  the	  right	  to	  make	  modificaAon	  to	  the	  satellite	  constellaAon.	  	  Satellite	  footprints	  are	  only	  an	  arAsAc	  	  representaAon.	  

Classic Aero – 7 Ocean Region System 
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Sections 2.2 a, b, c, d  
Performance data and upgrades 
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Classic Aero Safety 
Services Over I-3 

Classic Aero Safety 
Services Over I-4 

PARC CWG 

Originally – FANS 1/A Operational Approval YES Superseded by GOLD 

Recently – GOLD RCP Operational Approval *New Baseline In-Service Evaluations 

Satellite Safety Services (Sub-Networks) 

RTCA MASPS (DO-270 or 3XX) YES YES 

ICAO AMS(R)S + SARPS YES YES 

Avionics 

TSO C132 or C159 YES YES 

ARINC 741/761/781 YES YES 

RTCA MOPS (DO-210D or 262) YES YES 

ICAO GOLD RCP240/RSP180 
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!   I-3 Performance for message latencies: 
-  http://www.ispacg-cra.com/performance_actp.asp 

!   I-3 Performance for network outages: 
-  http://www.ispacg-cra.com/system_availability_11.asp 

!   I-3 Outage October 22nd 2011: 
!   Rare POR Satellite single event upset 

-  Resulted in loss of Classic Aero Voice & Data – phased restoral of service 

-  Contingency utilized I-2 Satellites 

-  Analysis of event has lead to improvements to the contingency procedure and notification process 

!   Aircraft in I4 performance trial utilized I-4 Satellites, no impact on service 

 

Classic Aero I-3 Performance 
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Inmarsat -3 

Post Implementation Monitoring 
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!   Inmarsat now owns and operates I4 GESs from our Broadband Global 
Area Network (BGAN) Satellite Access Station (SAS) sites: 
-  Hawaii Dual Ocean Region (98W, 143.5E) 

-  Fucino (25E) 

!  SED was contracted to develop, install and support the Classic Aero 
GES 

!  Platform is sustainable for many years providing a flexible architecture 
for expansion 

!  GESs have been upgraded to Release 3.0.8 

!  SED are in the process of delivering enhanced                               
operator and monitoring tools 

  

 

Classic Aero I-4 GES upgrades 
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Sections 2.3 a, b, c  
SwiftBroadband Safety 
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Benefits at a Glance 

•  2xVoice	  &	  1xData	  in	  one	  
channel	  

•  Lower	  Channel	  Powers	  =	  Smaller	  
Equipment	  

•  Savings	  on	  usage	  Costs	  
•  Significant	  savings	  on	  avionics	  

•  Extends	  Safety	  to	  I-‐4	  for	  cockpit	  
services	  

•  Allows	  end-‐users	  to	  adopt	  new	  
features,	  otherwise	  not	  
available	  on	  Classic	  Aero	  

•  Be^er	  use	  of	  spectrum	  
•  Higher	  throughput	  for	  
Data	  Link	  apps	  

• Maintains	  RCP	  
performance	  

Increased	  
Efficiency	  

Future	  
Proof	  

Do	  More	  
with	  Less	  

Cost	  
Savings	  
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SwiftBroadband Services/Constellations 
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SB – HGA 
SwiftBroadband AND 

Classic Aero 

Ø  Up to 432kbps 
Ø  ARINC 781 6-MCU 
Ø  Channel 1:  

2 x Voice + 1 x Data 
Reverts - Classic Aero 

Ø  Channels 2, 3 & 4: 
SwiftBroadband Only 

 

SB – LGA 
SwiftBroadband Only 

Ø  Up to 200kbps 
Ø  ARINC 781 2-MCU 
Ø  Channel 1 Only:  

2 x Voice + 1 x Data 
No Classic Aero 

 
 
 

SB – IGA 
SwiftBroadband Only 

Ø  Up to 330kbps 
Ø  ARINC 781 6-MCU 
Ø  Channel 1:  

2 x Voice + 1 x Data 
No Classic Aero 

Ø  Channels 2, 3 & 4: 
SwiftBroadband Only 

 

SwiftBroadband Safety Service Family - Examples 
 

SwiftBroadband Safety Time Line 
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SwiftBroadband Equipment Update 

!  4 Channels of SwiftBroadband in one system 

!  SwiftBroadband terminals widely available 
-  Combinations of SwiftBroadband, Swift 64, Classic Aero 

 

!  SB200 (15-1 antenna) available now 
-  Available on Bizjets and other aviation platforms 

-  Offers data rates up to 200Kbps 

-  One channel of voice 

-  Small 2MCU like SDU form factor, simple low gain antenna install 
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Class	  15-‐1	  	  
(Small	  antenna)	  

Class	  6	  	  
(High	  Gain)	  

Class	  7	  	  
(Intermediate	  Gain)	  
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1	   Start	  FANS	  EvaluaAon	  on	  1	  bizjet	   SB200	   1	  Feb	  2013	  

2	   Start	  FANS	  EvaluaAon	  on	  1	  bizjet	   Class	  6	  &	  Classic	   1	  Feb	  2013	  

3	   FANS	  EvaluaAon	  on	  6	  bizjet	   SB200	   1	  Aug	  2013	  

4	   FANS	  EvaluaAon	  on	  12	  AT	   Class	  6	  &	  Classic	   1	  Feb	  2014	  

5	   FANS	  Bizjet	  Approval	  and	  Bizjet	  TC	   SB200	   1	  Feb	  2014	  

6	   FANS	  AT	  Approval	  and	  AT	  TC	   Class	  6	  &	  Classic	   1	  Feb	  2015	  

AT	  =	  Air	  Transport	  	  TC	  =Type	  CerAficate	  (Airframer	  Cert)	  
FANS	  =	  Future	  Air	  NavigaAon	  System	  datalink	  
	  
Timescales	  subject	  to	  internal	  approvals	  and	  external	  dependencies	  

Programme Objectives 
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Ini$al	  System	  Design	  

Q2-‐13	   Q4-‐13	  Q3-‐12	  Q3-‐11	  Q2-‐11	   Q1-‐13	  Q4-‐12	  Q2-‐12	  Q4-‐11	   Q1-‐12	  Q1-‐11	  

SB	  Oceanic	  Safety	  System	  Implementa$on	  

FANS	  Evalua$on	  (Flight	  Trials)	  
Start	  Evalua$on	  
Bizjet	  (SB-‐S	  +SB200S)	  

SBB-‐S	  Network	  
Service	  Available	  

Implementa$on	  

SDM	  CN	  

Timescales	  subject	  to	  internal	  approvals	  	  and	  external	  dependencies	  

Detailed	  
Design	  

I&T	  

Bizjet	  TC	  &	  FANS	  
Approval	  

AT	  TC	  &	  FANS	  
Approval	  

Q3-‐13	   Q1-‐14	   Q3-‐14	  Q2-‐14	   Q4-‐14	  

SwiftBroadband Oceanic Safety Service 
Target High Level Implementation Phases 
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ICAO	  
SARPs	  
GOLD	  (published)	  
IRSVTF	  GM	  

RTCA	  
SC-‐222	  
DO-‐3XX	  MASPS	  
DO-‐262	  MOPS	  
DO-‐210D	  

ETSI	  
BGAN	  system	  standard	  

AEEC	  
ARINC	  781	  
DLK	  SubCom	  	  
Media	  Independent	  ACARS	  Messaging	   	   	  

	  (MIAM)	  
[Data	  Link	  Users	  Forum	  (DLUF)]	  

Applicable Standards & Activities 
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Sections 3.1 a, b, c, d 
Action by the meeting – Review & Comment 
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Thank you – Questions? 
 !  Steve Kong 

-  On behalf of Inmarsat (UK) 

-  steve.kong@aeroconnex.com 
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Acronyms 

!   ACSE –  Access, Control and Signalling Equipment 

!   BSS – Business Support System 

!   CDR – Call Data Records 

! Cl/I4 – Classic Aero services delivered over the 
Inmarsat 4 satellite and ground infrastructure  

!   CS – Circuit Switched 

!   CSI - Commercial  Service Introduction  

!   DCN – Data Communication Network 

!   DP – Distribution Partner 

!   ESAS- Electronic Service Activation System  

!   INMS – Inmarsat Network Monitoring System 

!   MASPS – Minimum Aviation System Performance 
Standards 

!   MOPS -  Minimum Operations Performance Standards 

!   MSC – Mobile Switching Centre 
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!   OAMS – Off-Air Monitoring System 

!   OWS – Operator Work Station 

!   PS – Packet Switched 

!   PSTN – Public Switched Telecommunication Network 

!   SAS – Satellite Access Station 

!   SP – Service Provider 

!   RAN – Radio Access Network 

!   UEP – User Enquiry Process 


