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A routing system operably links a mobile platform to the Internet. The system includes a ground based communications link
manager (22, 46) linkable to the mobile platform (14). At least one ground based prefix server (18, 48) can communicate with the

communications link manager (22, 46). An initial Internet address Is assigned
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(57) Abrege(suite)/Abstract(continued):

communicates the initial destination address of the mobile platform (14) to the communications link manager (22, 46) and to the
Internet. During a travel segment of the mobile platform (14) a new destination address can be communicated to the Internet using
the prefix server (18, 48) to maintain communication between the mobile platform (14) and the Internet (16).



CA 02563309 2006-10-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

rd

;

(19) World Intellectual Property Organization [,;%';"4

International Burecau

(43) International Publication Date
27 October 2005 (27.10.2005)

(51) International Patent Classification : HO4L 12/56,
29/12
(21) International Application Number:
PCT/US2005/012850
(22) International Filing Date: 15 April 2005 (15.04.2005)
(25) Filing Language: English
(26) Publication Language: I'nglish
(30) Priority Data:
10/826,070 16 April 2004 (16.04.2004) US

(71) Applicant (for all designated States except US): THE
BOEING COMPANY [US/US]; 100 North Riverside
Plaza, Chicago, IL 60606 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): LETNEY, Gordon,
E. [US/US]; 2623 199th Avenue Court East, Sumner, WA
98390 (US). BENDER, John, H. [US/US]; 8522 37th Av-
enue Southwest, Seattle, WA 98126 (US). SKEEN, Brian,
L. [US/US]; 324 Williams Boulevard Northwest, Orting,
WA 98360 (US). MONTES, Carlos, M. [US/US]; 9514
53rd Drive Northeast, Marysville, WA 98270 (US). DUL,
Andrew, L. [US/US]; 710 Belmont Place E #107, Seattle,
WA 98102 (US). DAVIS, Terry, L. [US/US}; 1155 Ridge-
wood Place Southwest, Issaquah, WA 98027 (U1]S).

e N
97 oD
| % by

L

]

-~
A

(10) International Publication Number

WO 2005/101764 A3

(74) Agents: KOHLMANN, Henry, G. et al.; The Boeing
Company, 15460 Laguna Canyon Road, MC 1650-7006,
Irvine, CA 92618 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, Fl,
GB, GD, GE, GlHI, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
YU, 7ZA, 7M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, §Z, TZ, UG, ZM,
ZW), EBurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, F,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA, GN,

GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

[ Continued on next page|]

(54) Title: GLOBAL INTERNET PROTOCOL PREFIX NUMBER MOBILITY

05/101764 A3 |00 00 0 000 AT 0 0O O e

—
o

WO

(87) Abstract: A routing systcm operably links a mobile platform to the Internet. The system includes a ground based communica-
tions link manager (22, 46) linkable to the mobile platform (14). At least one ground based prefix server (18, 48) can communicate
with the communications link manager (22, 46). An initial Internet address is assigned to the mobile platform (14). A prefix server
program communicates the initial destination address of the mobile platform (14) to thc communications link manager (22, 46) and
to the Internet. During a travel segment of the mobile platform (14) a new destination address can be communicated to the Internet
using the prefix server (18, 48) to maintain communication between the mobile platform (14) and the Internet (16).
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GLOBAL INTERNET PROTOCOL PREFIX NUMBER MOBILITY

FIELD OF THE INVENTION
[0001] The present invention relates generally to the routing of Internet
protocol (IP) packets and more specifically to a system and method for routing IP
packets to/from a mobile platform where a contiguous network infrastructure may not be
available.

BACKGROUND OF THE INVENTION

[0002] Common network routing protocols for the Internet assume that sub-
networks each having one or more routers remain fixed or are maintaining a continuous
connection to a network architecture. |IP packets and necessary routing information are
able to be transferred between autonomous systems by first establishing a
communications link between at least the sending terminal and the receiving terminal
having a plurality of data routers and sub-networks. An Internet routing protocol such
as Border Gateway Protocol 4 (BGP-4) can be used to establish communications paths.
A preferred routing path can be determined, for example using BGP-4 by assigning
various preference attribute values to each available route and selecting the best route
iIn a multi-step process.

[0003] Mobilé platforms including for example aircraft, ships, trains, busses,
automobiles, etc. (hereinafter referred to for simplicity as aircraft) can encounter
difficulties with IP packet transfer because one or more of the sub-networks must either
change as the aircraft changes location, or the preferred route must continuously
change, which can result in “flapping” as line update messages continuously change as
the preferred route changes. One common way to avoid flapping is to “backhaul” all
data to the originating sub-network for transfer over the fixed path originally linked. This
is often not the most efficient or cost effective way to transfer data.

[0004] United States Patent 6,604,146 to Rempe et al., issued August 5,
2003, discloses a centralized route-server architecture permitting Internet Protocol (IP)
services to be offered over satellite mesh networks. The centralized route-server is
implemented on a standard workstation. Routing information is only exchanged
between a master terminal and each other terminal in the network. If a connection does
not exist to the destination terminal or increased bandwidth is required for the
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destination terminal, the entry terminal must make a request to the master
terminal for a satellite connection or (temporarily) increased bandwidth. If the
destination terminal is a moving platform, all routing information must
backflow through the master terminal and IP packets are held up pending
confirmation of a new route. No allowance is made for an Internet address
which changes during a travel segment of a mobile platform.

SUMMARY OF THE INVENTION
In accordance with one aspect of the invention, there is provided a

routing system operable to link a first mobile piatform to the Internet. The
system includes a ground based communications link manager
communicatively linkable to the first mobile platform, at least one ground
based prefix server in operable communication with the communications link
manager, and an Initial destination address assignable to the first mobile
platform. The system also includes a local prefix number pool operable to
store a limited quantity of prefix numbers each received from any of a plurality
of mobile platforms upon compietion of a trip of any of the plurality of mobile
platforms, and a prefix server program operable to select one of the limited
quantity of prefix numbers from the local prefix number pool and communicate
the initial destination address of the first mobile platform to the
communications link manager and to the Internet.

The initial destination address of the first mobile platform may be
assignable from the selected prefix number.

The prefix server and the communications link manager may be in
operable communication with the Internet using a global border gateway
protocol.

The prefix server and the ground based communications manager may
be in operable communication with the Internet using at least one of a plurality
of internet service providers.

The new destination address may be communicable to the Internet
using the prefix server during a travel segment of the mobile platform.

The new destination address may be operatively communicable to the
Internet using a second communications link manager.
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In accordance with another aspect of the invention, there is provided a
method for operating a mobile platform communications system prefix server.
The method involves selecting a prefix number from a plurality of prefix
numbers, linking the prefix number to a mobile platform identification number,
linking the prefix number to a mobile platform destination address, and
signaling to at least one Internet service provider the location of the mobile
platform destination address.

The method may further involve adding data transfer routes between
the mobile platform destination address and the Internet service provider,
confirming if a two-way communications path is open between a mobile
platform and a ground communications link manager, and withdrawing the
data transfer routes when the two-way communications path is broken.

The method may further involve positioning the prefix server as a
ground based unit.

The method may further involve Injecting a plurality of network layer
reachability information into an internal border gateway protocol network.

The method may further involve notifying a plurality of route servers of
the prefix number.

The method may further involve selecting from a plurality of prefix
numbers received from any of a plurality of mobile platforms upon completion
of a trip of any of the piurality of mobile platforms.

Linking the prefix number to a mobile platform identification number
may comprise linking the prefix number with the mobile autonomous system
number to the mobile platform identification number.

Linking the prefix number to a mobile platform destination address may
comprise linking the prefix number with the mobile autonomous system
number to the mobile platform destination address.

In accordance with another aspect of the invention, there is provided a
method for maintaining communications contact between a mobile platform
and the Internet during a travel segment of the mobile platform using at Ieast
one ground based communications link manager. The method involves
creating at least one ground based prefix server operable to communicatively
ink the mobile platform and the at least one communications link manager.
The method also involves programming the prefix server to operatively select

3
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a prefix number for the mobile platform from a plurality of prefix numbers,
assigning the prefix number to the mobile platform for the travel segment, and
signaling via the prefix server a destination address of the mobile platform
using the prefix number communicated via the at least one communications
link manager.

The method may further involve selecting a new prefix number upon
initiation of a new travel segment of the mobile platform; creating a new
destination address using the prefix server; and signaling the new destination
address using the prefix server during the new travel segment of the mobile
platform to operatively maintain communication between the mobile platform
and the Internet.

The method may further involve establishing a two-way communication
path between the mobile platform and the at least one communications link
manager, and adding a plurality of route paths using the prefix server after the
two-way communication is established.

The method may further involve withdrawing the route paths when the
fwo-way communication ends.

The method may further involve mapping a unique aircraft identification
number to the assigned prefix number using the prefix server.

The method may further involve injecting a plurality of network layer
reachability information using the prefix server.

The method may further involve notifying a plurality of Internet route
servers of the selected prefix number using the prefix server.

The method may further involve initially allocating the plurality of prefix
numbers to a global pooi of prefix numbers.

The method may further involve creating a local pool operable to
contain a first portion of the plurality of prefix numbers, and assigning the local
pool to an autonomous system in operable communication with the Internet.

The method may further involve programming the prefix server to
initially select the prefix number from the local pool.

The method may further invoive programming the prefix server to
operatively select the prefix number from the global pool if the local pool is
empty.

3a
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The method may further involve programming the prefix server to add
the prefix number to the local pool upon completion of the travel segment.

The method may further involve programming the prefix server to add
the prefix number to the global pool only if the local pool is in a full condition,
and withdrawing a plurality of route paths operably forwarded by the prefix
server only if the prefix number is added to the global pool.

The method may further Involve maintaining said plurality of prefix
numbers by storing prefix numbers in an initially empty local prefix number
pool after use by a plurality of mobile platforms.

In accordance with another aspect of the invention, there is provided a
method for maintaining communications contact between a mobile platform
and the Internet during a travel segment of the mobile platform using at least
one ground based communications link manager. The method involves
creating at least one ground based prefix server operable to communicatively
link the mobile platform and the at least one communications link manager,
and programming the prefix server to operatively select a prefix number for
the mobile platform from a plurality of prefix numbers for the travel segment of
the mobile platform. The method also involves submitting a mobile platform
request for the prefix number at the initiation of the travel segment, assigning
the prefix number to a mobile platform identification number, and operating
the prefix server to signal a destination address of the mobile platform using
the prefix number communicated via the at least one communications link
manager.

The method may further involve establishing a two-way communication
path between the mobile platform and the communications link manager, and
adding a first plurality of Internet route paths using the prefix server after the
two-way communication Is established.

The method may further involve withdrawing the first plurality of route
paths when the two-way communication ends.

The method may further involve selecting a new prefix number during
the travel segment of the mobile platform when the two-way communication
ends, and creating a new destination address from the new prefix number
using the prefix server.

3b
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The method may further involve establishing a new two-way
communication path between the mobile platform and the communications
link manager, signaling the new destination address using the prefix server
during a new travel segment of the mobile platform to operatively maintain
communication between the mobile platform and the internet, and adding a
second plurality of route paths using the prefix server.

The method may further involve notifying a plurality of Internet route
servers of the selected prefix number using the prefix server.

The method may further involve programming the prefix server to
operatively notify at least one other prefix server of the plurality of prefix
servers that a mapping of a mobile platform identification number to a route is
invalid at an end of the travel segment.

The method may further involve linking a mobile autonomous system
number to the prefix number.

The method may further involve modifying a network layer reachability
information message using the prefix server.

The method may further involve aggregating a plurality of route paths
using the prefix server.

The method of may further involve inserting a single network layer
reachability information message for a plurality of route paths.

A global internet protocol prefix number mobility system of the present
invention may provide several advantages. By locating the prefix server of the
present invention adjacent to or within the ground based communications link
manager, system hardware or software to perform the functions of the prefix
server can be removed from the mobile platform and positioned in the ground
based portion of the flow path to the Internet. This can reduce mobile platform
complexity and cost and permit limited numbers of prefix servers to serve a
fleet of mobile platforms. By assigning prefix numbers to a mobile platform
using a prefix server of the present invention, a local pool of prefix numbers
can be retained. The use of a prefix server can reduce the total number of
prefixes required to serve the fleet of aircraft by performing prefix
management functions. A travel segment for the mobile platform can be
provided with Internet access while permitting switching of the prefix number
between communications links during travel if necessary.

3C
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The features, functions, and advantages can be achieved
independently in various embodiments of the present invention or may be

combined in yet other embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The present invention will become more fully understood from the

detailed description and the accompanying drawings, wherein:

[0010] Figure 1 is a diagrammatic view of a giobal Internet protocol prefix
number mobility system according to a preferred embodiment of the present
invention:

[0011] Figure 2 is a diagrammatic view showing exemplary internet system
connections for prefix servers of the present invention; and

[0012] Figure 3 is a diagrammatic view showing communication and data flow
paths of a mobile routing system according to a preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] The following description of the preferred embodiments is merely
exemplary in nature and is in no way intended to limit the invention, its application, or
uses.

[0014]) According to a preferred embodiment of the present invention, and
referring generally to Figure 1 , a mobile routing system 10 of the present invention
can include a user electronic device 12 positioned on a mobile piatform such as an
aircraft 14. Internet 16 can be provided with a communication path to user electronic
device 12 using a prefix server 18 of the present invention.

[0015] To communicate with the Internet 16, user electronic device 12 can be
connected via one or more Internet service providers (ISP) 20 connectable to prefix
server 18. Prefix server 18 can be in turn connectable to a ground based

3d



10

15

20

25

30

CA 02563309 2006-10-10
WO 2005/101764 - PCT/US2005/012850

communication link manager (GCLM) 22. GCLM 22 can communicate via a two-way
communication path 23 to a ground based transmitter/receiver (GBT/R) 24. GBT/R 24
can transmit electronic signals to and from a communications satellite 26 via a signal
path 28. These electronic signals can be communicable to an antenna 30 of aircraft 14
via a satellite/aircraft communication path 32. Within aircraft 14 communications signals
can be transferred to and from an aircraft data transfer system 34 which can transfer or
receive signals to/from user electronic device 12 via a signal path 36. Signal path 36
can be a hard wired signal path or a radio frequency signal path.

[0016] During a travel segment of aircraft 14, herein defined as a flight
originating at a point “A” and ending at a point “B”, communication between user
electronic device 12 and the Internet 16 can be substantially provided by
communications satellite 26. During at least a portion of the travel segment,
communication path 32 may be interrupted or broken due to inability of antenna 30 to
receive or transmit signals to or from communications satellite 26. During this condition,
a new communications path can be opened between antenna 30 of aircraft 14 and
Internet 16. This can be accomplished by transferring signals to or from antenna 30
and a communication satellite 38 via a satellite/aircraft communication path 40. From
communication satellite 38 signals can be transferred to and from a GBT/R 42 via a
communication path 44. GBT/R 42 can be in turn connected to a GCLM 46 via a two-
way communication path 47. GCLM 46 can be connected to a prefix server 48 which
can directly communicate with Internet 16 or alternately can communicate with Internet
16 via one or more Internet service provider(s) 50 (shown in phantom). Either GBT/R
24 or GBT/R 42 can also communicate directly with aircraft 14, for example via a direct
communication path 51. Direct communication path 51 can be used for example when
aircraft 14 is preparing for take-off or when aircraft 14 has landed.

[0017] Referring generally to Figure 2, an exemplary functional connection to
prefix servers of the present invention is illustrated. Prefix server 18 can be connected
between GCLM 22 and a route reflector 52 via an internal BGP connection 54. Route
reflector 52 can be in turn connected to a router 56 via an internal BGP connection 58.
Router 56 can be connected to ISP 20 via an external BGP connection 60. Additional
external connection for signals transferred to and from route reflector 52 can be via a
router 62 connected to route reflector 52 via an internal BGP connection 64.
Communication signals from GCLM 22 can be transferred to or from communications
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satellite 26 via a first router 66a connected to a modem 84a associated with a GBT/R
86. A second router 66b connected to modem 84b associated with GBT/R 86 can also
provide a signal transfer path from GCLM 22 to and from communication satellite 26.

[0018] A second prefix server 68 can transfer communication signals between
GCLM 22 and a route reflector 70 via an internal BGP connection 72. A router 74 can
be connected to route reflector 70 via an internal BGP connection 76. Router 74 is in
turn connectable to ISP 50 via an external BGP connection 78.

[0019] ISP 20 forms a first autonomous system “C”. ISP 50 forms a second
autonomous system “D”. A router 80 can be connected to route reflector 70 via an
internal BGP connection 82. Each of the routers and route reflectors identified in Figure
2 are commonly known in the art. Devices 18, 52, 56, 62, 66a, 66b, 68, 70, 74, and 80
can form an autonomous system “E". Each route reflector 52,70 can be cross
connected to opposing auxiliary system routers. Connections 60, 78 permit
communications between the Internet and the ground based network system. The
external BGP connections 60, 78 permit various routes to be formed between the
ground based network system, such as autonomous system “E”, Internet service
providers (20 or 50), and the Internet 16.

[0020] Each of router 62 and router 80 can communicate with modem 84a
and modem 84b, respectively. Modem 84a and modem 84b both in turn can
communicate with a GBT/R 86. GBT/R 86 can provide an alternate communication
path to Internet 16 as commonly known. Modem 84a and modem 84b are exemplary of
a plurality of modems which can be linked to GBT/R 86 from additional autonomous
systems (not shown).

[0021] Prefix server 68 can also be connected to a GCLM 88 via an IP traffic
tunnel path 90 which may exist within an autonomous system “F’. [P tunnel
connections are commonly known and can provide global connectivity between
individual IP networks.

[0022] Referring generally to Figure 3, basic functions of a prefix server of the
present invention are shown. In this example, prefix server 18 can communicate
between ISP 20 and aircraft 14. Initially, each aircraft 14 can be provided with an
aircraft unique identification number 92. GCLM 22, prefix server 18, route reflector 52,
and router 56 can be provided with an autonomous system number 94. When aircraft
14 initiates the travel segment, a prefix number 96 can be selected from one of at least
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two sources using prefix server 18. Each autonomous system such as autonomous
system “E” can be assigned a local pool of prefix numbers. In this example autonomous
system “E” is assigned a local pool of prefix numbers 98. Local pool 98 is initially empty
and is provided with each of its plurality of prefix numbers generally at the completion of
individual travel segments of aircraft 14 or additional aircraft (not shown). Local pool 98
includes a volume allowing a predetermined number or limit of prefix numbers
associated with it. If local pool 98 is empty of prefix numbers, prefix server 18 can next
search a global pool 100 of prefix numbers. Global pool 100 can provide a plurality of
prefix numbers available from a plurality of autonomous systems. After selecting prefix
number 96 from either local pool 98 or global pool 100, prefix server 18 can map the
prefix number 96 against the unique identification number 92 of aircraft 14 to a local
destination address 102 for aircraft 14. Destination address 102 can be subsequently
identified by prefix server 18 as an available site to each of the plurality of autonomous
systems which form a possible path of communications of data to or from aircraft 14 and
Internet 16 via internal BGP connection 54. If two-way communication path 23 is open,
a plurality of route data in the form of network layer reachability information (NLRI) 104
can be transmitted to the plurality of autonomous systems via a plurality of route paths.
As known in the art, network layer reachability information can include for example
information such as “NEXT_HOP”, “UPDATE", “KEEP ALIVE", “LOCAL_PREF”",
“‘“AS_PATH" and “NOTIFICATION” messages. The plurality of route paths can include a
first route path 106, a second route path 108, a third route path 110 connected to
Internet 16, and a fourth route path 112 connected to Internet 16. These route paths
are exemplary and are indicative of possible route paths for NLRI 104.

[0023] A mobile autonomous system number (MASN) 115 may also be linked
to prefix number 96. Prefix server 18 uses the MASN 115 to modify NLRI 104. Some
forms of border gateway protocol may require the originating autonomous system
number for a prefix to be generally static in nature. MASN 115 provides the prefix
server information to modify the AS_PATH to allow for Internet Service Provider 20 to
authenticate and authorize the propagation of NLRI information throughout the Internet
16. The use of MASN 115 also allows prefix server 18 to aggregate a plurality of routes
within Local Pool 98 to reduce the need to propagate an exact NLRI to the Internet 16
for each prefix number 96. The use of an aggregate NLRI using MASN 115 also
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provides for the ability to insert a single NLRI covering all routes within Local Pool 98. A
single large prefix number may be preferable by some Internet service providers.

[0024] In some cases it may be desirable to modify the assigned prefix
number to an aircraft 14. Prefix server 18 can request a new prefix number 114 by first
querying local pool 98 and subsequently querying global pool 100 if new prefix number
114 is not available from local pool 98. Similar to prefix number 96, new prefix number
114 can be mapped with unique identification number 92 to form a new destination
address 116. Prior to transmission of new destination address 116, each of the open
route paths including route paths 106, 108, 110, and 112 are closed by prefix server 18.
New destination address 116 is then identified to the various autonomous systems by
prefix server 18 and a plurality of new routes (not shown) are subsequently identified by
prefix server 18 to transfer NLRI 104 via the newly open routes. Prefix server 18
returns prefix number 96 to either local pool 98 or global pool 100 when new prefix
number 114 is withdrawn.

[0025] Upon completion of the travel segment (in this example from point “A”
to point “B”), prefix number 96 (if still current) or new prefix number 114 are returned to
local pool 98 if local pool 98 has not reached its maximum volume. If local pool 98 has
reached its maximum volume, the prefix number (96 or 114) is returned to global pool
100. Returning prefix numbers as a first priority to local pool 98 reduces the possibility
of external “route flapping” by maintaining the prefix numbers for immediate reuse by
the associated autonomous system. It is therefore possible for aircraft 14 to reuse the
prefix number just returned to local pool 98 upon initiation of a new travel segment, or
another aircraft (not shown) can reuse the prefix number from local pool 98, thus
reducing the need to pull prefix numbers from global pool 100.

[0026] When GCLM 22 can no longer communicate via two-way
communication path 23 to aircraft 14, the handoff process from GCLM 22 to a
subsequent GCLM (for example GCLM 46 shown in Figure 1), includes steps in the
following order. The GCLM at the new ground station (in this example GCLM 46) can
notify GCLM 22 that unique identification number 92 is now available via a new
destination address (for example 116). Prefix server 48 can then inject NLRI 104 as
new NLRI via an internal BGP connection.. GCLM 22 can then notify prefix server 18
that unique identification number 92 is no longer reachable. Prefix server 18 can then
withdraw the original routes for NLRI 104. Border routers (for example routers 74 and
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80 shown in Figure 2) can receive the new NLRI from prefix server 48 (or prefix server
68) via IP tunneled connections such as 90. These border routers can announce the
new NLRI to other routers (such as routers 56 to autonomous system “C”) which
reopens the connection for Internet service provider 20 between aircraft 14 and Internet
16.

[0027] On landing the following steps are taken. The active GCLM (GCLM
22, GCLM 46, or GCLM 88) can notify prefix server 18 of the landed status of aircraft
14. Prefix server 18 can return the prefix number (prefix number 96) to either local pool
98 or global pool 100. Prefix server 18 can then notify other prefix servers, such as
prefix server 68 shown in Figure 2, that unique identification number 92 mapping is now
invalid.

[0028] Prefix servers of the present invention are computer programs
performing the functions identified herein. Prefix server programming can be written
using existing open source code such as GNU Zebra or other source code. Prefix
servers of the present invention are also identified in terms using border gateway
protocol 4 (BGP-4). The present invention is not limited to BGP-4 protocol. Other
protocols can be used with modifications inherent to the protocol used which are known
to a person of skill in the art.

[0029] A global Internet protocol prefix number mobility routing system of the
present invention provides several advantages. By locating prefix servers of the
present invention adjacent to or within the ground based communications link manager,
system hardware or software performing the functions of the prefix server can be
removed from the mobile platform and positioned in the ground based portion of the
flow path to the Internet. This can reduce mobile platform complexity and cost and
permit limited numbers of prefix servers to serve a fleet of mobile platforms. By
assigning prefix numbers to a mobile platform using a prefix server of the present
invention, a local pool of prefix numbers can be retained. Retaining these prefix
numbers can reduce the potential for external route flapping. A system of the present
invention makes use of existing protocols and does not require modifications to existing
Internet infrastructure to support prefix number mobility of the system. A prefix server of
the present invention acts as an internal BGP route server and a dynamic prefix
assignment server. Prefix servers of the present invention are therefore capable of
adding routes and setting NLRI data such as NEXT_HOP attributes as well as
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withdrawing routes when an active GCLM signals that the two-way communication path
IS no longer available.

[0030] While various preferred embodiments have been described, those
skilled in the art will recognize modifications or variations which might be made without
departing from the inventive concept. The examples illustrate the invention and are not
intended to limit it. Therefore, the description and claims should be interpreted liberally
with only such limitation as is necessary in view of the pertinent prior art.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A routing system operable to link a first mobile platform to the Internet,

comprising:.

a ground based communications link manager communicatively
linkable to the first mobile platform;

at least one ground based prefix server in operable
communication with the communications link manager;

an initial destination address assignable to the first mobile
platform;

a local prefix number pool operable to store a limited quantity of
prefix numbers each received from any of a plurality of mobile
platforms upon completion of a trip of any of the plurality of
mobile platforms,; and

a prefix server program operable to select one of the limited
quantity of prefix numbers from the local prefix number pool and
communicate the Initial destination address of the first mobile
platform to the communications link manager and to the internet.

2. The system of Claim 1, wherein the initial destination address of the
first mobile platform is assignable from the selected prefix number.

3. The system of Claim 1, wherein the prefix server and the

communications link manager are in operable communication with the
Internet using a global border gateway protocol.

4. The system of Claim 1, wherein the prefix server and the ground based

communications manager are in operable communication with the
Internet using at least one of a plurality of Internet service providers.
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The system of Claim 1, wherein a new destination address is
communicable to the Internet using the prefix server during a travel
segment of the mobile platform.

The system of Claim 5, wherein the new destination address is
operatively communicable to the Internet using a second

communications link manager.
A method for operating a mobile platform communications system
prefix server, comprising:

selecting a prefix number from a plurality of prefix numbers;

linking the prefix number to a mobile platform identification
number,

inking the prefix number t0 a mobile platform destination
address; and

signaling to at least one Internet service provider the location of
the mobile platform destination address.

The method of Claim 7, further comprising:

adding data transfer routes between the mobile platform
destination address and the Internet service provider;

confirming if a two-way communications path is open between a
mobile platform and a ground communications link manager;
and

withdrawing the data transfer routes when the two-way
communications path is broken.

The method of Claim 7, further comprising positioning the prefix server
as a ground based unit.
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The method of Claim 7, further comprising injecting a plurality of
network layer reachability information into an internal border gateway
protocol network.

The method of Claim 7, further comprising notifying a plurality of route
servers of the prefix number.

The method of any one of claims 7 to 11, wherein selecting comprises
selecting from a plurality of prefix numbers received from any of a
plurality of mobile platforms upon completion of a trip of any of the
plurality of mobile platforms.

The method of any one of claims 7 to 12, wherein linking the prefix
number to a mobile platform identification number comprises linking the
prefix number with the mobile autonomous system number to the
mobile platform identification number.

The method of any one of ciaims 7 t0 13, wherein linking the prefix
number to a mobile platform destination address comprises linking the
prefix number with the mobile autonomous system number to the
mobile platform destination address.

A method for maintaining communications contact between a mobile
platform and the Internet during a travel segment of the mobile platform

using at least one ground based communications link manager, the
method comprising:

creating at least one ground based prefix server operable to

communicatively link the mobiie platform and the at least one
communications link manager;

programming the prefix server to operatively select a prefix
number for the mobile platform from a plurality of prefix
numbers;

assigning the prefix number to the mobile platform for the travel
segment; and

12



10

15

20

25

16.

17.

18.

19.

20.

21.

22,

23.

CA 02563309 2009-01-28

signaling via the prefix server a destination address of the
mobile platform using the prefix number communicated via the
at least one communications link manager.

The method of Claim 15, further comprising: selecting a new prefix
number upon initiation of a new travel segment of the mobile platform;
creating a new destination address using the prefix server, and '
sighaling the new destination address using the prefix server during the
new travel segment of the mobile platform to operatively maintain
communication between the mobile piatform and the Internet.

The method of Claim 18, further comprising:

establishing a two-way communication path between the mobile
platform and the at least one communications link manager; and

adding a plurality of route paths using the prefix server after the
two-way communication Is established.

The method of Claim 17, further comprising withdrawing the route
paths when the two-way communication ends.

The method of Ciaim 15, further comprising mapping a unique aircraft

identification number to the assigned prefix number using the prefix
server.

The method of Claim 185, further comprising injecting a plurality of
network [ayer reachability information using the prefix server.

The method of Claim 15, further comprising notifying a plurality of
Internet route servers of the selected prefix number using the prefix
server,

The method of Claim 15, further comprising initially allocating the
piurality of prefix numbers to a global pool of prefix numbers.

The method of Claim 22, further comprising:
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creating a local pool operable to contain a first portion of the
plurality of prefix numbers; and

assigning the local pool to an autonomous system in operable
communication with the Internet.

The method of Claim 23, further comprising programming the prefix
server to initially select the prefix number from the local pool.

The method of Claim 24, further comprising programming the prefix
server to operatively select the prefix number from the global pool if the
local pool is empty.

The method of Claim 23, further comprising programming the prefix
server to add the prefix number to the local pooi upon completion of the
travel segment.

The method of Claim 26, further comprising:

programming the prefix server to add the prefix number to the
global pool only if the local pool is in a full condition; and

withdrawing a plurality of route paths operably forwarded by the
prefix server only if the prefix number is added to the global
pPool.

The method of any one of claims 15 to 27, further comprising
maintaining said plurality of prefix numbers by storing prefix numbers in

an mnitially empty local prefix number pool after use by a plurality of
mobile platforms.

A method for maintaining communications contact between a mobile
platform and the Internet during a travel segment of the mobile platform

using at least one ground based communications link manager, the
method comprising:

creating at least one ground based prefix server operable to
communicatively link the mobile platform and the at least one
communications link manager;
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programming the prefix server to operatively select a prefix
number for the mobile platform from a plurality of prefix numbers
for the travel segment of the mobile piatform;

submitting a mobiie platform request for the prefix number at the
initiation of the travel segment; assigning the prefix number to a
mobile platform identification number;

and operating the prefix server to signal a destination address of
the mobile platform using the prefix number communicated via

the at least one communications link manager.

The method of Claim 29, further comprising:

establishing a two-way communication path between the mobile
platform and the communications link manager; and

adding a first plurality of Internet route paths using the prefix
server after the two-way communication is established.

The method of Claim 30, further comprising withdrawing the first
plurality of route paths when the two-way communication ends.

The method of Claim 31, further comprising:

selecting a new prefix number during the travel segment of the

mobile platform when the two-way communication ends; and

creating a new destination address from the new prefix number
using the prefix server.

The method of Claim 32, further comprising:

establishing a new two-way communication path between the
mobile platform and the communications link manager:;

sighaling the new destination address using the prefix server
during a new travel segment of the mobile platform to
operatively maintain communication between the mobile
platform and the Internet; and

15
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adding a second plurality of route paths using the prefix server.

The method of Claim 29, further comprising notifying a plurality of
Internet route servers of the selected prefix number using the prefix

SEerver.

The method of Claim 29, further comprising programming the prefix
server to operatively notify at least one other prefix server of the
plurality of prefix servers that a mapping of a mobile platform
identification number to a route is invalid at an end of the travel
segment.

The method of Claim 29, further comprising linking a mobile
autonomous system number to the prefix number.

The method of Claim 36, further comprising modifying a network layer
reachability information message using the prefix server.

The method of Claim 36, further comprising aggregating a plurality of

route paths using the prefix server.

The method of Claim 36, further comprising inserting a single network
layer reachability information message for a piurality of route paths.

16
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