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Introduction

This document is intended as a high level overview of the SwiftBroadband service. The purpose of this
paper is to answer the most common questions posed by end users and partners of Inmarsat.

It is intended for distribution partners, service providers and anyone who wants to use a
SwiftBroadband terminal to connect to the Inmarsat Network and use network services. A previous
knowledge of satellite communications and avionics is useful, but not essential.

All information contained within is correct at time of publishing. However it is subject to change at the
discretion of Inmarsat.

Inmarsat

Inmarsat has, since its creation in 1979, been providing Maritime, Land and Aero connectivity
solutions over its fleet of geostationary satellites.

The Aeronautical Services introduced on the second and third generation satellites (Aero H, H+, |, L,
Mini M Aero and Aero C) are being referred to as “Classic Services”. The first Aeronautical service,
Aero H, was introduced in 1991, and has become the de facto standard of cockpit data
communication for many of the world’s airlines and private aircraft, giving Inmarsat a reputation of
reliability and longevity.

With the addition of Swift 64, in 2002 the first high speed data service was added to the portfolio and
has since proven to be an extremely popular solution for business and military users who need ISDN
data connectivity.

With SwiftBroadband, Inmarsat has introducing a high speed IP based data service allowing even
higher data throughput at a lower cost than the traditional circuit switched services.

The timeline below shows the history of Inmarsat’s Aeronautical Services.

Yoice & ISOMN and up to 432kbps packet data

SwitBroadband
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Swift5 4
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3.1

3.2

Introduction to SwiftBroadband

SwiftBroadband is a UMTS based service which is being provided over the fourth generation of
Inmarsat satellites. The main difference between SwiftBroadband and earlier circuit switched services
such as Swift 64 is that it provides an “always on” background service and enables higher bandwidth
than its predecessors.

Inmarsat 4 satellites

SwiftBroadband is being provided over a constellation of three Inmarsat 4 (I-4) satellites. The first two
were launched in 2005 and the third was launched in 2008.

The I-4 satellites are designed to provide higher bandwidth and to use the L-band spectrum more
efficiently than previous generations of satellites. This is achieved by using very narrow spot beams
that allows efficient re-use of the available spectrum and to dynamically allocate resources to the
areas where it is most needed i.e. the network operates in an analogous manner to a terrestrial GSM
network. Each of the |-4 satellites has 16 times the traffic bearing capacity compared to their
predecessors.

SwiftBroadband basics

SwiftBroadband is an IP based packet switched service that provides an always on data connection of
up to 432kbps throughput per channel on a contended basis. This is the same model that terrestrial
broadband services use and for the end user this means that the performance experienced will vary
depending on the number of users transferring data at any given point in time. Inmarsat allow up to for
channels to be used per aircraft.

If an application needs guaranteed bandwidth it can request a streaming class which will provide a
predetermined quality of service to the application. If the application support it, the system is also able
to provide dynamic streaming, allowing a dynamic change between streaming classes without change
of PDP context

The streaming classes available are 8, 16, 32, 64, 128kbps and SwiftBroadband X-stream wich offer
full channel streaming. The predetermined streaming classes can be combined to a total maximum of
224kbps per channel. This theoretical maximum is dependant on a number of factors such as the
class of terminal being used and the angle of elevation to the satellite.

SwiftBroadband will allow for a combination of packet switched services to run concurrently. For
example, a streaming class can be used for video conferencing or used by an application while
internet browsing and sending emails is also happening in the background over contended IP.

In addition to the packet switched contexts SwiftBroadband provides a high quality voice channel, with
the full functionality of traditional phone services and a generic SMS service.

Further, for backward application compatibility SwiftBroadband also provides a circuit switched ISDN
line.

Although all the services described above are part of SwiftBroadband, an Avionics manufacturer may
choose to omit support for some of these services in their avionics.

The diagram on the next page shows how the different context available in the circuit switched and
packet switched domains on each individual channel.
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SwiftBroadband channel schematic
Available on each of the channels to the aircraft (Class 6)
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Dynamic quality of service

It is possible to have combination of multiple packet switched and circuit switched contexts active at
the same time, however only one circuit switched context may be used at a time.

3.3 Availability

SwiftBroadband is available over the Inmarsat 4 satellite constellation, providing near global
coverage.
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4.1

4.2

Performance and capabilities

I-4 satellites

SwiftBroadband is delivered through three separate classes of terminals dependant on the gain of the
antenna used.

« Class 6 installations utilise a high gain antenna (max 4 channels/ aircraft)
« Class 7 installations utilise an intermediate gain antenna (max 2 channels/ aircraft)
+ Class 15 (SB200) installation utilises an omni directional low gain antenna (single channel)

SwiftBroadband baseline performance is dependant on the class of terminal/antenna installed as well
a number of factors such as the geography the equipment is operated in and the elevation angle
between the antenna and the satellite. The end user performance depends upon the native
performance of SwiftBroadband as well as any performance enhancing technologies that are also
being used. Examples of these are IP optimisations, data compression and application optimisation.

SwiftBroadband baseline performance

The basic packet switched IP service provides symmetrical data rates of up to 432kbps/channel
over a high gain antenna, up to 332 kbps over an intermediate gain antenna and up to 200 kbps for
SB200 using an omni directional antenna. The standard IP mode is an “always on” service which is
shared with other concurrent users of the system providing a “best effort” service. The performance
an end user will see depends on the satellite loading, the number of concurrent aircraft in a spot
beam and the number of users in a particular aircraft.

Depending on the usage, multiple channels (four over a high gain and two over an internediate gain
antenna) can provide higher bandwidth as they are treated as separate independent channels by
the network, even though they are contained within a single avionics unit.

In addition to the background IP service, the Packet Switched domain also provides streaming
classes of 8, 16, 32, 64 or 128kbit/s which will operate in parallel with the background IP service
and X-stream full channel streaming up to 218+ kbps. The pre determined straming classes can be
combined to achieve a maximum streaming throughput per channel on a high gain installation of
224kbit/s, depending on the elevation angle the antenna operates at and the location of operation.
On a multi channel installation it is possible to concurrently utilise streaming on each of the
SwiftBroadband channels. When using X-stream this is restricted to two of the channels.

In the Circuit Switched domain the ISDN circuit will provide a 64kbps connection, and
SwiftBroadband also provides a dedicated voice channel on the circuit switched service which has
been optimised to carry voice.
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4.3

4.4

SwiftBroadband application performance

To further enhance performance, end user applications can be optimised to extract the maximum
performance from SwiftBroadband. Commercial applications have been developed that allow the
user to take further advantage of SwiftBroadband by improving the utilisation of the available
bandwidth to the end user.

SwiftBroadband capable solutions

The SwiftBroadband IP connection can be used as a backbone for a variety of solutions and
application similar to a terrestrial broadband connection.

It is important to note the difference between satellite-based connectivity and terrestrial connectivity
when considering application performance and cost of usage. It is recommended that the
applications used are properly configured for use over a satellite link and that relevant IP
compression/ acceleration is implemented otherwise the end user experience will be influenced by
technical limitations such as latency due to the round trip from the aircraft to the satellite.

Below are some of the most common solutions and applications used over SwiftBroadband either
as aircraft embedded solutions (cockpit, seatback etc) or running on the passengers own devices. ,
together with some key consideration for the implementation. (For further discussion see the
separate “best practice” document)

Email
The background IP service is ideal for sending and receiving emails.
Consideration:

Reduce unnecessary email replication and minimize traffic by only downloading email headers.

Internet access
The background IP service is best suited for internet browsing.
Consideration:

The latency will make web browsing feel slightly slower than on a terrestrial connection. If possible, it
is recommended that internet content is being cached on the server in the aircraft.

VPN
Standard IP is suitable for VPN connections.
Consideration:

Standard VPN solutions generate background traffic when keeping the connection alive. Due to the
latency it is sometimes necessary to adjust the time out value on the VPN connection. If multiple users
on the aircraft are accessing the same VPN server it is recommended that a local VPN server is
implemented on the aircraft to reduce the cost of sending duplicated traffic over the satellite link.

Page 7



FTP
Background IP is optimised for sending and receiving files.
Consideration:

The cost of file transfer can be significantly reduced by using file compression.

Voice

Voice calls can be made over the native Voice service in SwiftBroadband or as Voice over IP, either
as a part of a dedicated VolP solution or using third party VolP software on the passenger’s
computers.

Consideration:

The native voice service provides a high quality bandwidth efficient voice service. However, use of a
streaming context might be required to guarantee a consistent quality of service for a VolIP service for
multiple users.

Fax
Fax can be sent using either the voice service in SwiftBroadband or using a fax over IP solution.
Consideration:

Fax over the voice circuit requires a traditional fax machine, utilising a fax over IP solution requires a
laptop/scanner/printer for sending or receiving paper based faxes.

Video conferencing

SwiftBroadband is suitable for use with most video conference equipment that can use an IP
connection.

Consideration:

Use of a suitable streaming class is recommended to guarantee the quality of the video conferencing
session.

IFE integration

SwiftBroadband can be used as the communication link between the head end of an IFE system and
the ground.

Considerations:

To ensure the most cost efficient operation it is recommended that as much content as possible is
stored on the aircraft servers and only time critical information and updates are transferred to the
aircraft over the satellite link.
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5.1

GSM/GPRS/Cell phone use in aircraft

SwiftBroadband is being used as the backbone for the cell phone/GSM in aircraft solutions - these are
being developed by AeroMobile and OnAir for both data and voice usage. These solutions will allow
passengers to use their own devices to make phone calls, text messages and emails.

Consideration:

Depending on the projected usage a traditional phone service might prove to be more cost efficient
alternative is some types of aircraft

How to obtain SwiftBroadband

SwiftBroadband requirements

To operate SwiftBroadband on aircraft the following is required:

« SwiftBroadband Avionics, the satellite modem that accesses the service

« Aircraft Antenna capable of receiving SwiftBroadband and related equipment such as Diplexer,
LNA, HPA and cabling

« An agreement with a SwiftBroadband service provider who handles service provision and billing

Depending on individual circumstances the technical requirements of the above may require the end
user to:

+ Complete a new SwiftBroadband installation on the aircraft (see 7.2)
» Upgrade existing “SwiftBroadband Ready Avionics” (see 7.3)
» Upgrade existing Inmarsat equipment to become SwiftBroadband capable (see 7.4)

+ Compliment an existing Inmarsat installation with SwiftBroadband avionics (see 7.5)

These scenarios are outlined below in more detail. In all instances it is strongly recommended that you
consult with your avionics and antenna manufacturers who will be able to advise in detail, what option
applies to each installation.

5.2 Complete a new SwiftBroadband installation on the aircraft

This section explains what is required to equip an aircraft without any previous Inmarsat services with
SwiftBroadband.

On an aircraft without any Inmarsat equipment installed there is a choice between SwiftBroadband
only avionics and avionics that provide both classic aeronautical services (for safety services) and
SwiftBroadband.

When selecting an antenna the choice is between a high gain and low gain antenna, which
determines the data throughput and if it is going to be mounted in the tail or on the fuselage.

If ordering a new aircraft SwiftBroadband might already be on the option list depending on the
manufacturer. In a retrofit situation any of the avionics manufacturers will be able to provide advice
regarding what combination on avionics and antenna would be suitable for a particular aircraft.
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5.3 Upgrade existing “SwiftBroadband Ready Avionics”

This section explains the process of upgrading existing "SwiftBroadband Ready Avionics”.

Aircraft with recent Swift 64 installations are often referred to as having “SwiftBroadband Ready
Avionics”. Each avionics manufacturer will have their own programs for providing the necessary
upgrade to operate SwiftBroadband. Depending on the avionics, antenna and diplexer installed this
could include a software upgrade, hardware upgrade or a combination of both.

5.4 Upgrade existing Inmarsat equipment to become SwiftBroadband capable

This section explains what is required to replace their existing avionics with SwiftBroadband capable
avionics.

In situations where the existing avionics installed are not “SwiftBroadband Ready” an upgrade must be
undertaken where the existing avionics are replaced with SwiftBroadband capable avionics.
Depending on whether the requirement is to continue using classic aeronautical services (safety
services) together with SwiftBroadband or stand alone SwiftBroadband the existing avionics are being
replaced with a new unit which will be providing SwiftBroadband only or a combination of classic
aeronautical services and SwiftBroadband. Depending on if the antenna already installed on the
aircraft fulfil the technical requirements for SwiftBroadband it can be used for both services. In some
instances a change of antenna and diplexer might be required.

5.5 Complement existing Inmarsat installation with SwiftBroadband avionics

This section explains how to compliment an existing Inmarsat installation with SwiftBroadband
capable avionics.

On aircraft with an existing installation of classic services (safety services) the existing installation can
be complimented with the addition of stand alone SwiftBroadband avionics. In this scenario both
systems would be using the same antenna. Depending on if the antenna already installed on the
aircraft fulfil the technical requirements for SwiftBroadband it can be used for both services. In some
instances a change of antenna and diplexer might be required.
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5.6 How to upgrade existing antennae and avionics

Depending on the equipment already installed on the aircraft users of Inmarsat classic
services like Aero H/H+, | and Swift 64 who upgrade to SwiftBroadband can expect the

following type of SwiftBroadband services.

Existing service Class 6 (HGA)
Swift 64 Yes
Aero H Yes
Aero H+ Yes
Aero | n/a
Aero L n/a

Mini M Aero n/a
Aero C n/a

Class 7 (IGA)

No

No

No

Yes

n/a

n/a

n/a

No

No

No

Yes

Yes

Yes

n/a

The upgrade to SwiftBroadband is conducted via one of the following generic processes:

» Software upgrade (Some “SwiftBroadband Ready” Swift 64 avionics)

» Avionics upgrade (some Classic Aero Avionics and some Swift 64 avionics)

Class 15 (SB200)

» Avionics and associated equipment upgrade (some Classic Aero Avionics and some Swift 64

avionics)

The minimum update requirement to operate SwiftBroadband on an existing aircraft installation is a
software upgrade; this is applicable when the aircraft is equipped with a "SwiftBroadband Ready”

installation.

If the avionics onboard the aircraft is either Classic Aero only, or an older Swift 64 installation, a
hardware change of the avionics is probably required to be able to get SwiftBroadband.

Other situations may require replacement or upgrading of associated equipment like cabling, diplexer,

HPA etc to achieve the minimum requirement for SwiftBroadband compatibility.

It is necessary to consult with relevant avionics and antenna manufacturers to establish the upgrade

path for each particular aircraft configuration
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6 Avionics availability
Aircraft manufacturer /OEMs have their own timetables for when avionics are being certified on their
airframes.

It is recommended that the avionics manufacturers and the aircraft manufacturer are consulted on if
SwiftBroadband avionics will be availability for any specific aircraft.

6.1 Avionics type approval

The type approval process for SwiftBroadband is different to Swift 64 as the whole instillation as well
as its constituent parts need to be type approved by Inmarsat.

The four major components (DLNA, HPA, Antenna and SB terminal) have to be individually type
approved by Inmarsat. In addition the combination of components has to be tested and the results
submitted to Inmarsat for assessment.

Combinations which have already been assessed can be found in the type approved list, A
combination that has already been approved and can be installed without further testing

The current list of type approved equipment is available on the Inmarsat website:
www.inmarsat.com/support/swiftbroadband

6.2 Pricing and billing principles
There are two types of pricing for SwiftBroadband services, time based and volume based.

In the packet switched domain the background IP service and the SMS service are charged by the
volume of data transferred, while the streaming classes and all the circuit switched services (ISDN
and Voice) are charged by the time the service is being used.

SwiftBroadband channel schematic

Available on each of the channels to the aircraft (Class 6)

Messaging Additional

Circuit Switched Packet Switched !
Services
SMS
AMBE+2 64kbps Stre Standart
Voice Up to 432kbps
(4kbps)

3.1kHz ISDN UDI ISDN RDI 8kbps
Audio

128kbps
L__1ékbps b4kbps  j X-Stream
I

Dynamic quality of service
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SwiftBroadband is billed by the services provider and any questions relating to pricing packages and

billing should be directed to the selected service provider.

7 SwiftBroadband and Classic Services

In order to provide access to both SwiftBroadband and Safety Services over the same aircraft

antenna, a subset of Inmarsat Classic Services are being provided in parallel with SwiftBroadband on

the |-4 satellites. The
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8 Future enhancements

Over the coming years Inmarsat are planning to implement further enhancements to the SwiftBroadband
service. The enhanchements currently being planned are:

Safety services on SwiftBroadband

Inmarsat are working closely with our partners, relevant Industry bodies and has a program in place to
introduce Safety Services over SwiftBroadband by 2013. Safety Services over SwiftBroadband is expected
to reduce the cost of Safety Services with up to 1/3 compared to the existing services and will bring
additional functionality and benefits like prioritised high speed IP data to the cockpit which can be used for
EFB and operational applications.

Increased throughput

Through the introduction of HDR (High Data Rate) bearers, Inmarsat will be able to increase the
throughput of the X-stream service up to 700kbps. This upgrade is planned for the end of 2012 with
service availability currently scheduled for beginning of 2013.

Helicopter Waveform

Inmarsat are upgrading our network to enable the use of SwiftBroadband services on rotary wing
platforms. This upgrade is planned for the end of 2012 with service availability currently scheduled for
beginning of 2013.
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	This section explains the process of upgrading existing ”SwiftBroadband Ready Avionics”.
	This section explains what is required to replace their existing avionics with SwiftBroadband capable avionics.
	This section explains how to compliment an existing Inmarsat installation with SwiftBroadband capable avionics.


<<

  /ASCII85EncodePages false

  /AllowPSXObjects true

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (Europe ISO Coated FOGRA27)

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorConversionStrategy /sRGB

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 1.30000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 100

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 100

  /ColorSettingsFile ()

  /CompatibilityLevel 1.5

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on '[Smallest File Size]'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0.10000

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 0.76000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 1.30000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 150

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 10

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 10

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 10

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 10

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 300

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 300

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing false

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages false

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



