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Description
BACKGROUND

[0001} Network protocols set out a specified format
and signalling procedures for devices to communicate.
Examples include Internet Protocol, and the often simul-
taneously employed Transmission Control Protocol, Hy-
perText Transmission Protocol, among many others. As
a new version of a protocol is deployed, there may be
problems with compatibility between the new protocol
version and the previous version,

[0002] For example, most Internet domains and sites
currently use intemet Protocol version 4 (IPv4). However,
some sites and domains are migrating to Internet Proto-
col version & (IPvB), sometimes also referred to as Inter-
net Protocol Next Generation (IPng). IPv6 is not compat-
ible with IPv4. The use of IPv6 provides a different ad-
dressing structure that allows for more addresses to be
used, as |Pv4 may 'run out’ of available addresses. While
the new addressing structure has more available ad-
dresses, the change of address struciure confributes to
the incompatibility between IPv6 and 1Pv4.

[0003} This type of incompatibility has a large impact
on mobile users. Mobite users employing the newer ver-
sion of the protocol but being capable of both versions
may roam info an area in which the only available con-
nections are of the older version. This fimits the users
from being able to communicate in the new version with
the network. For example, a user having a mobile device
that is IPv6 capable may roam into an area that is IPv4
capable only and may lose the ability to communicate in
IPvE.

[0004] US-6,172,986 discloses a system in which a
maobile node moves from a first a network that can handle
two types of IP, e.g. IPv4 and IPv6, to a second network
that can communicate in accordance with only one type
of IP. When the mobile node sends a message after it
has moved a header containing both home and foreign
addresses for the first type of IP is added to a header
containing both home and foreign addresses for the sec-
ond type of IP.

[0005) In a prior art approach used in the IP realm,
documented in internet Draft "IPv8 over Mobite 1Pv4,"
specifies a Mobile IPv4 extension that may be used to
negotiate an IPv6 address from the Mobile iPv4 home
agent. This tuns the Mobite IPv4 mobile agent into the
first hop IPv6 router for the mobile node. However, it re-
quires that the first 64-bit prefix of each mobile node IPv6
address be the same as that of one of the Mobile IPv4
home agent [nterfaces. This does not work for IPv6 sites
with multiple subnets.

[0006] According to one aspect, the present invention
provides a method for altowing a next generation mobile
node to communicate across a previous generation net-
work (30), the method comprising: discovering (40} a pre-
vious generation mobility agent (22); obtaining (41)a pre-
vious generation care-of address for the mobile node
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from the mobility agent and characterized in that the
method includes registering the previous generation
care-of address with a previous generation home agent
of the mobile node, determining if the mobile node has
a previous generation home address, and obtaining a
previous generation home address if the mobile node
does not have one; and constructing (43) an intergener-
ation address which is a next generation network care-
of address, from the previous generation home address
assigned fo the mobile node; and creating (44) an inter-
generation pseudo interface. Where next generation
packets are encapsulated inside previous generation
packets or are decapsulated from previous generating
packets.

f0007] According to another aspect, the invention pro-
vides a mobile device, comprising a communications pott
(64) to allow the mobile device to communicate with a
network; a memory (62) to store a previous generation
home address; and a processor {60) to create (44) an
intergeneration pseudo-interface where next generation
packets are encapsulated inside previous generation
packets or are decapsulated from previous generation
packets; establish communication with a mobility agent
through the pseudo-interface; and obtain (41) a previous
generation care-of address from mobility agent; charac-
terized in that the processor is operative to construct, an
intergeneration address which is a next generation care-
of address, from the previous generation have address;
and register(42) the previous generation care-of address
with a previous generation home agent of the network.
[0008] The invention also provides an article of ma-
chine readable code which, when executed will cause
the machine to perform the method of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the invention may be best un-
derstood by reading the disclosure with reference to the
drawings, wherein:

Figure 1 shows an embodiment of a mobile node
using a new protocol version reaming info a domain
using an old protocol version.

Figure 2 shows a flowchart of an embodiment of a
method to allow next generation nodes to commu-
nicate across previous generation networks.

Figure 3 shows an embodiment of & degenerated
intergeneration site.

Figure 4 shows a graphic representation of a packet
transmission between a mobile node and its home
agent.

Figure 5 shows an embodiment of a mobite device
that may function as a mobile node.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] Current network protocols, such as the Internet
Protocal version 4 and version B, route packets of data
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to a destination according to its network address. Gen-
erally, these addresses are associated with a fixed net-
work location. In mobile networking, the mobile device
may change the point of attachment to the network, or
address, while communicating with other network nodes,
Having to obtain a new network address and switch ap-
plication communication sessions to the new address
every time the device moves to a different point of af-
tachment makes truly mobile networking impractical.
[0011] Inordertoassistinunderstanding theinvention,
several illustrations and examples from Internet Protocol
(IP or IPv4) networks will be used. During this description,
examples of the Internet Protocol will be used to assist
in understanding embodimenis of the invention. Howev-
er, there is no limitation to the applicability of the embod-
iments of the invention. They may be applied to IPv6 and
other networking upgrades that result in incompatibilities.
f0012] In discussion of examples, there may be refer-
ences to papers of the Internet Enginsering Task Force.
Individuals or teams may submit drafls to the various
working groups of the IETF, which are available to the
public but are works in progress. These are referred to
as Internet-Drafts. If the drafts are being considered for
standards, they are published as Requests For Com-
ments (RFCs) with an identifying number. For example,
Mobile Intemet Prolocol version 4 (Mobile [P) is dis-
cussed in RFC 3220 "IP Mobility Support for [Pv4," RFC
2794, and RFC 3024. Other related documents include
Internet Draft "Mobility Support in IPv6,” and "IPv6 over
Mobile 1Pv4", which are discussing Mobile Internet Pro-
tocol version 6 (Mobile IPv6)..

[0013] In Mobile IP, the need to have a fixed address
for the mobile device’s destination is overcome using a
combination of a home address and a care-of address.
A home address is an IP address that is assigned to a
mobile node. It remains unchanged regardless of where
ihe node is attached to the Internet. When a mobile node
is at "home' it is attached to the link at its home network,
where the home neftwork is a network having a network
prefix matching the prefix of the mobile node’s home ad-
dress. A router resident on the mobile node's home net-
work that tunnels packets for delivery to the mobile node
when itis away from home is referred to as a home agent
(HA).

[0014] A care-of address (CoA)is the termination point
of a funnel towards a mobile node, for packets to be for-
warded o the mobile node when it is away from home.
CoAs are generally one of two different types. A foreign
agent (FA) CoA is an address of a foreign agent with
which the mobile node is registered. A co-located CoA
is an externally obtained local address with which the
mobile node has associated with one of its own network
interfaces. A foreign agent (FA} is a router or other net-
wark device on a network the mobile node is visiting, or
any network that does not have the same network prefix
as the mobile node’s home address. The FA provides
routing services to the registered mobile node. For data
transfers originating from the mobile node, the foreign
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agent may serve as the default router for the registered
mobile nodes.

[0015] In a typical situation, a mobile node roams in-
side #s own network. While inside its home network, it
does not require mobility services, such as a CoA. Once
the mobile node roams outside its home network, how-
ever, it will require mobility services, including a CoA.
Generally, a mobile node determines that it is outside its
home network when it receives an agent advertisement
from a local agent that indicates that the agentis on a
network other than the mobile node's home network.
Agent advertisements are a variation of router advertise-
ments, which are used in the Internet communication
structure fo notify data-transmitting devices of a router's
availability.

[0016] Upon receiving an agent advertisement that in-
dicates ihat the mobile node is away from home, the mo-
bile node will obtain a CoA. The CoA will be obtained
from the router advertisements from mobility agents,
which are usually foreign agents supplying mobility serv-
ices. The CoA can also be obtained by other means such
as DHCP (dynamic host configuration protocol) or man-
ual configuration. Once the maobile node has obtained a
CoA, it registers the CoA with its home agent, thereby
notifying the home agent of the forwarding address. Once
the care-of address is registered, the home agent will
intercept packets destined to mobile node’s home ad-
dress and forward the packets to the mobile node’s CoA,
typically by tunnelling the packets to the CoA.

f0017] Intunnelling, the home agentinserts a new tun-
nel header in front of the packet, in additionto any existing
headers, such as an IP header. The new funnel header
uses the mobile node’s CoA as the destination address.
Insome protocols, such as IP-within-IP, the entire original
IP header is preserved as part of the funnel packets pay-
load data.

[0018] However, the above discussions assume that
the mobile node, all of the intermediate agents, and the
network ali use the same protocol version. With the in-
troduction of a next generation protocot that is incompat-
ible with the previous generation protocol, these proc-
esses break down and no longer work. A mobile node
using the next generation protocol cannot communicate
if it roams to a point of altachment that requires commu-
nication across a previous generation network.

[0019] An example of such a situation is shown in Fig-
ure 1. Mobile nodes 10 and 12 have roamed outside their
next generation (NG) network 14, Their NG network site
14 is what will be referred to as an intergeneration site,
a type of NG network during fransition period. The inter-
generation site 14 have multiple NG subnets, with 15 and
16 being two of them. It is the subnet 16 that is the home
subnet for mobile hodes 10 and 12. The intergeneration
site inthe IPv4/IPv6 example is referred to as a '6tod ' site.
[0020] The specification of the home network 14 asan
intergeneration site means that the NG site is running
the NG protocol using intergeneration addresses, and
contains at least one intergeneration host (not shown)
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and one intergeneration router, such as border router 20.
The intergeneration address is an address that is con-
structed using the NG protocol with an infergeneration
prefix. The border router, or intergeneration router, is a
NG router that supports an intergeneration pseudo-inter-
face. An intergeneration pseudo-interface is the point at
which the NG packets are encapsulated inside PG pack-
ets or decapsulated from PG packets, typically logically
equivalent to a NG interface with the link layer being a
PG network. In addition to the intergeneration addresses,
the NG site may simultaneously run other NG address
types, such as native NG prefixes.

[0021] In the specific example, the intergeneration
router 20 would be referred to as a 'Bto4’ router, and the
home network 14 would be a 6to4 site, The fwo subnefs
15 and 16 would be two IPvB subnets, and the home
agent wouid be an IPv6 router. The network 30 would be
an IPv4 network, the foreign agent 22 would be a Mobile
IPv4 agent, and the two mobile nodes would be IPv6
mobile nodes that are Mobile IPv4 capable.

0022} itis possible to utilize the capabilities of an inter-
generation site with its related intergeneration equipment
to allow a NG mobile node from this intergeneration site
to continue to communicate even if it roams into an area
where the only connectivity is through a PG network. An
embodiment of a mathod to allow next generation nodes
to communicate across previous generation networks is
shown in flowchart form in Figure 2.

[0023] When a mobile node detects that it has roamed
into the PG area, it first perfarms the mobility agent dis-
covery process discussed above, under the PG protocol
at 40. From the discovered mobility agents, such as the
foreign agent 22 of Figure 1, the mobile nade obtains its
PG CoA at 41. The PG CoA alfows the mobile node to
communicate between itself and its PG home agent,
which is the border router.

[0024] The mobile node can now register its PG CoA
at 42 with the PG home agent. If initizlly it does not have
a PG home address, it must also gel the PG home ad-
dress from the border router with the registration at 42,
As will become clearer later, the border router 20 of Fig-
ure 1 will act as the PG home agent for the mobile node
and is able to assign a PG home address to the mobile
node.

[0025] The mobile node then constructs an intergen-
eration address at 43. This is the NG CoA of the mobile
node using an intergeneration prefix of its PG home ad-
dress. At 44, the mobile node creates an intergeneration
pseudo-interface based upon the PG home address. Es-
sentially, the mobile node constructs itself as a degen-
erated inlergeneration site. The site is 'degenerated’ in
that it consists of the mobile node itself acting as both an
intergeneration host and an intergeneration Router. This
wilt be discussed in more detail with regard to Figure 3.
[0026] The node also updates ifs intergoneration ad-
dress derived from the PG home address, if not already
updated or i its registration time has expired, withits NG
home agent. When the node moves from one PG domain
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to another, it does not have to perform a NG binding
update unfess its previous NG binding has expired. A NG
binding is the mobile node’s NG home address, NG CoA
and the binding update lifetime, or how long mability
agents can use the binding. Once the node is registered/
updated in both PG and NG, NG packets into and out of
the mobile node can be transmitted. If the node roams
back into a NG domain, whether or not it is its home
nebwork, the node follows NG protocols for binding up-
dates, except that it should not send any binding updates
to establish forwarding from the intergeneration CoA de-
rived from its PG home address.

[0627} As can be seen in Figure 3, the mobile nodes
10and 12 are now functioning as isclated intergeneration
sites. They send and receive NG packets encapsulated
inside PG headers, using its PG home address as well
as the PG CoA. The PG network 'sees’ the packets being
received and sent from the border router 20. In acluality,
the packets are being sent and received from the NG
home agent 18, through the border router. However, the
PG encapsulation allows the NG packets to be transmit-
ted with no loss of communications.

[0028) Using the example of the IP environment, the
process would be for the mobile nodes 10 and 12 toobtain
or pre-configure IPv4 addresses from a poolof addresses
managed by the border router 20 and then use these as
their IPv4 home addresses. The mobile nodes would then
construct a 6to4 address using their [Pv4 home address-
es and create corresponding 6tod pseudo-interfaces.
Once the 6to4 pseudo-interfaces are constructed, the
mobile nodes then perform Mobile IPv6 with their NG
home agent. After that, the mobile nodes 10 and 12 staris
to exchange the IPv6 data traffic with their NG home
agent.

[0029] Some modifications may have to be made to
the border routers to allow this process o occur. For ex-
ample, the intergeneration router manages a pool of PG
addresses that may be globally non-routable due to ad-
dress depletion and the router must act as the mobile PG
home agent for the address pool. Furthermore, mobife
nodes inthe PG domain should not use their PG address-
es o initiate application communication sessions. These
modifications allow the transmission of packets to occur
between a NG mobile node and its NG home agent
across a PG network.

[0030] Packets transmitted towards the mobile node
will be referred to as the forward direction, and packets
transmitted from the mobile node will be referred to as
the reverse direction. A graphic representation of one
embediment of packet transmissions is shown in Figure
4.

[0031] The NG home agent receives a data packet in
accordance with the next generation protocol (NG). iten-
capsulates it in accordance with the next generation mo-
bifity (Mobile NG} protocol with the mobile node’s inter-
generation CoA. This is then sent, via the NG site intemnal
roufing mechanisms fo the border router, The border
router then encapsulates the packet in accordance with
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both the intergeneration protocol (IG) and the previous
generation (PG} mobility protocol (Mobile PG). This is
then routing across the PG netwark to either the foreign
agent, if a foreign agent CoA is used, or directly o the
mobile node, if a co-docated CoA is used.

[0032] [ aforeign agent CoAis used, the foreign agent
then decapsulates the outmost PG encapsulation and
forwards the |G encapsulated packet to the mobile node.
The mobile node performs two additional layers of de-
capsulations to obtain the original NG packet. If a co-
located CoA is used, the mobile node performs all three
layers of decapsulation to obtain the original NG packet.
This is termed the forward direction andis shown as being
above the direction fine in the figure,

[0033] The reverse direction is shown below the direc-
tion line. The mobile node encapsulates the NG packet,
either with the Mobile NG reverse tunneling, the inter-
generation protocol {IG), and the Mobile PG reverse tun-
neling, if no foreign agent is used, or just with the first
two. If no foreign agent was used, the mobile node sends
the packet directly to the border router. Otherwise, the
mobile node sends the packet to the foreign agent, which
then applies the PG encapsulation for reverse tunneling.
Optionatly, both FA and the mobile node may leave out
the Mobite PG reverse tunneling. The border router then
decapsulates either the first two fayers of encapsulation,
or just ane if Mobile PG reverse tunneling is not applied
and transmits the packet to the NG home agent. The
home agent removes the Mobile NG encapsulation to
obtain the original NG data packet.

[0034] Routing optimization for Mobile NG must be dis-
regarded. For example, Mobile IPv6 offers routing opti-
mization. However, when the nodes are in IPv4 domains,
the routing optimization is disregarded because the IPv4
home addresses are usually private and the IPv6 packet
encapsulated by the IPv4 home address cannot typically
be routed across the global IPv4 towards the mobile
nodes.

f0035] In this manner, mobile nodes of a next gener-
ation network site can communicate across the previous
generation network with other NG nodes, mobile or not.
This allows newer NG network to be propagated gradu-
ally a site a time without requiring the newer protocol to
be deployed everywhere and any changes to deployed
Mobile PG infrastructure.

[0036] The embodiments of the invention may be di-
rected to a device that can function as a mobile node, or
may be implemented by an article of machine-readable
code. Figure 5 shows an embodiment of a mobile device
that may function as a mobile node. Extemally the device
50 may have a user interface 52, such as a display, and
control butions such as a keypad or keyboard 54. The
device may also have sither wireless link, such as an
antenna, a cable or other type of connector 56 that allows
connection to a network. The mobile device may be a
cellular phone, a portable computer such as a palmtop
bomputer, a notebook or faptop computer, or a network
appliance, as examples.

10

15

20

25

30

35

40

45

50

[0037] Internally, the device may have & memory 62
fo store the previous and next generation home address-
es. As discussed previously, the device may already
have a predetermined PG home address. Altematively,
the memory would store the previous generation home
address when it is obtained through the communications
port 64. The memory may be any type of storage, such
as a dynamic random access memory (DRAM), a static
RAM, and a storage register resident on the pracessor
60, among many other options.

[0038] The processor 80 s to obtain the previous gen-
eration care-of address. In accordarnce with one embod-
iment of the invention, the processor would first oblain a
previous generation care-of address from the mobility
agent. The processor would then constructs an intergen-
eration address using the previous generation home ad-
dress from the memory. The processor would then create
an intergeneration pseudo-interface using the intergen-
eration address and use that pseudo-interface to estab-
lish communications with a NG mobility agent. It is pos-
sible that the processor may also be upgraded with soft-
ware, in the form of machine-readable code on an article,
to perform these tasks.

[0038] The article contains machine-readable code
that, when executed, causes the machine to perform the
processes and methods of embodiments of the invention.
The arlicle may be a diskette, compact disc, hard drive
or other type of storage upon which are stored the in-
structions. The device may be one of a various configu-
ration of personal computer, such as adesktop computer,
a palmtop computer, or a nolebook, or a network appli-
ance, cellular phone, among many other options.
[0040] Thus, although there has been described to this
point a particular embodiment for a mobile node and a
method of connecting next generation mobile nodes us-
ing previous generation networks, it is not intended that
such specific references be considered as limitations up-
on the scope of this invention except in-so-far as set forth
in the following claims.

Claims

1. Amethod for allowing a hext generation mobile node
to communicate across a previous generation net-
work (30}, the method comprising:

discovering (40) a previous generation mobility
agent {22);

obtaining (41) a previous generation care-of ad-
dress for the mobile node from the previous gen-
eration mobility agent (22) ; and

creating {44) an intergeneration pseudo inter-
face where next generation packets are encap-
sulated inside previous generation packets or
are decapsulated from previous generating
packets;
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wherein the method includes registering (42) the pre-
vious generation care-of address with a previous
generation home agent of the mabile node, deter-
mining if the mobile node has a previous generation
home address, and obtaining a previous generation
home address if the mobite node does not have one;
and characterised by constructing (43)anintergen-
eration address which is a next generation network
care-of address, from the previous generation home
address assigned to the mobile node

The method of claim 1, wherein the method further
comprises performing a binding update between the
mobile node and a next generation home agent in
fts next generation home network.

The method of claim 1, wherein the registration is
between the mobile node and a border router on the
home site,

The method of claim 1, wherein the method further
comprises establishing a reverse funnel between the
mobile node and a next generation home agent.

The method of claim 3, wherein routing optimization
is disregarded for the reverse tunnel in the next gen-
eration mobility protocaol.

The method of claim 1, wherein the previous gener-
ation care-of address further comprises a foreign
agent care-of address.

The method of claim 1, wherein the previous gener-
ation care-of address further comprises a co-located
care-of address.

The method of claim 1 wherein the next generation
is Internet Protocol version 6, the previous genera-
tion is Internet Profocot versian 4, and the intergen-
eration is 6tod.

An article of machine-readable code that, when ex-
ecuted, cause the machine to perform a method
comprising:

discavering (40) a previous generation mobility
agent {22);

obtaining (41} a previous generation care-of ad-
dress for the mobile node from the previous gen-
eration mobility agent (22); and

creating (44) an intergeneration pseudo inter-
face where next generation packets are encap-
sulated inside previous generation packets or
are decapsulated from previous generating
packets;

whereinthe method includes registering (42) the pre-
vious generation care-of address with a previous
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10.

11.

12.

13.

14,

10

generation home agent of the mobile node, deter-
mining if the mabile node has a previous generation
home address, and obtaining a previous generation
home address if the mobile node does nothave one;
and characterised by constructing (43) an intergen-
eration address which is a next generation network
care-of address, from the previous generation home
address assigned fo the mobile node.

The ariicle of claim 9, wherein the article contains
further code that, when executed, causes the ma-
chine lo establish a reverse tunnel between the mo-
bile node and a next generation home agent.

The method of claim 1, wherein the next generation
mobile node is an [Pv6 node and the previous gen-
eralion network is an [Pv4 network.

A mobile device, comprising:

a communicalions port {64) adapted to allow the
mobile device to communicate with a network;

amemory (62) adapted to store a previous gen-
eration home address; and

a processor (60) adapted to create (44) aninter-
generalion pseudo-interface where next gener-
ation packets are encapsulated inside previous
generation packets or are decapsulated from
previous generation packets;

and adapted to establish communication with a
previous generation mobility agent (22) through
the pseudo-interface; and

adapted to obtain (41) a previous generation
care-of address from the previous generation
mobility agent (23);

characterized in that the processor is operative to
construct (43) an intergeneration address whichis a
next generation care-of address, from the previous
generation home address; and to register (42) the
previous generation care-of address with a previous
generation home agent of the network.

The mobile device of claim 12, wherein the memory
is further to store a previous generation home ad-
dress afteritis obtained through the communications
port.

The mobile device of claim 12, wherein the device
comprises one of the group comprised of:

a cellular phone, a palmiop computer, a note-
book computer, and a network appliance.

Patentanspriiche

1.

Verfahren zum Erméglichen der Kommunikation von
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einem mobilen Knoten einer néchsten Generation
tiber ein Netzwerk {30) einer vorherigen Generation,
wobei das Verfahren die folgenden Schritte umfafit:

Erkennen (40} eines Mobilititsagenten (22) der
vorigen Generation,

Erhalten (41) einer c/o-Adresse der vorigen Ge-
neration fir den mobilen Knoten vorn Mobilitat-
sagenten (22) der vorigen Generation und
Erzeugen (44) einer Zwischengenerationspseu-
doschnittstelle, bei der Pakete der nichsten Ge-
neration in Paketen der vorigen Generation ein-
gekapseit oder aus Paketen der vorigen Gene-
ration ausgepacki werden,

waobei das Verfahren ferner die folgenden Schritte
enthalt:

Registrieren (42) der clo-Adresse der vorigen
Generation bei einem Heimagenten der vorigen
Generation des mobilen Knoten,

Bestimmen, ob der mobile Knoten eine Heim-
adresse der vorigen Generation hat, und
Erhalten einer Heimadresse der vorigen Gene-
ration, falls der mobile Knoten eine solche nicht
hat,

gekennzeichnet durch das Aufbauen (43} ei-
ner Zwischengenerationsadresse, die eine cfo-
Adresse des Netzwerks der nichsten Genera-
tion ist, aus der dem mobilen Knoten zuge-
schriebenen Heimadresse der vorigen Genera-
tion.

Verfahren nach Anspruch 1, wobei das Verfahren
femer die Ausfilhrung einer Bindungsaufdalierung
zwischen dem mobilen Knolen und einem
Heimagenten der nachsten Generation in seinem
Heimnelzwerk der nachsten Generation umfaikt.

Verfahren nach Anspruch 1, wobei die Registrierung
zwischen dem mobilen Knoten und einem Grenz-
router auf der Heimseite stattfindet.

Verfahren nach Anspruch 1, wobei das Verfahren
femer das Einrichten eines Umkehrtunnels zwi-
schen dem mobilen Knofen und einem Heimagenten
der nachsten Generation umfafit.

Verfahren nach Anspruch 3, wobei die Routing-Op-
timierung filr den Umkehriunnel im Mobitittsproto-
koll der nachsten Generation auBer Acht gelassen
wird.

Verfahren nach Anspruch 1, wobei die c/o-Adresse
der vorigen Generation eine cfo-Adresse gines
Fremdagenten umfalit,

Verfahren nach Anspruch 1, wobei die c/o-Adresse
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der vorigen Generation ferner eine nebengeordnete
clo-Adresse umfafit.

Verfahren nach Anspruch 1, wobei die nachste Ge-
neration [nternet Protocol Version 6, die vorigen Ge-
neration Intemet Protocol Version 4 und die Zwi-
schengeneration 6lod sind.

Gegenstand maschinenlesbaren Codes, der, wenn
er ausgefiihrt wird, die Maschine ein Verfahren aus-
fihren lasst, das die folgenden Schritte umfakt:

Erkennen (40} eines Mobilititsagenten (22 ei-
ner vorigen Generation,

Erhalten (41) einer cfo-Adresse der vorigen Ge-
neration fiir den mobilen Knoten vom Mobilitat-
sagenten (22) der vorigen Generation und
Erzeugen (44} einer Zwischengenerationpseu-
doschnittstelle, bei der Pakete der nachsten Ge-
neration in Paketen der vorigen Generation ein-
gekapselt oder aus den Paketen der vorigen Ge-
neration ausgepackt werden,

wobei das Verfahren ferner die folgenden Schyitte
umfalt:

Regisfrieren (42) der c/o-Adresse der vorigen
Generation bei einem Heimagenten der vorigen
Generation des mobilen Knotens, Bestimmen,
ob der mobile Knoten eine Heimadresse der vo-
rigen Generation aufweist, und

Erhalten einer Heimadresse der vorigen Gene-
ration, falls der mobile Knoten eine solche nicht
hat,

gekennzeichnet durch das Aufbauen {43) ei-
ner Zwischengenerationsadresse, die eine clo-
Adresse des Netzwerks der nachsten Genera-
lion ist, aus der dem mobilen Knoten zuge-
schriebenen Heimadresse der vorigen Genera-
tion.

10. Gegenstand nach Anspruch 8, wobei der Gegen-

11.

stand ferner Code enthalt, der, wenn er ausgefiihrt
wird, die Maschine einen Umkehrunnel zwischen
dem mobilen Knoten und einem Heimagenten der
néchsten Generation einrichien KMt

Verfahren nach Anspruch 1, wobei der mohile Kno-
ten der n&chsten Generation ein 1Pv6-Knoten und
das Netzwerk dervorigen Generation ein |Pv4-Netz-
werk sind.

12. Mobiles Gerat, umfassend

einen Kommunikationsport (64), der dazu aus-
gelegt ist, dem mobilen Gerét die Kommunika-
tion mit einem Netzwerk zu erméglichen,

einen Speicher (62), der dazu ausgelegtist, eine
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Heimadresse der vorigen Generation zu spei-
chem, und

einen Prozessor (60}, der dazu ausgelegt ist,
eine Zwischengenerationspseudoschnitistelle
zu erzeugen (44), bei der Pakete der néchsten
Generation in Paketen der vorigen Generation
singekapselt oder aus Paketen der vorigen Ge-
neration ausgepackt werden,

Kommunikation mit einem Monilitdisagenten
{62) der vorigen Generation fber die Pseu-
doschnittstelle einzurichten und eine c/o-Adres-
se der vorigen Generation vom Mobilititsagen-
ten (22} der vorigen Generation zu erhalten,

dadurch gekennzeichnet, daR der Prozessor dar-
auf eingerichtet ist, eine Zwischengenerations-
adresse, die eine c/o-Adresse der nichsten Gene-
ration ist, aus der Heimadresse der vorigen Gene-
ration aufzubauen (43) und die clo-Adresse der vo-
rigen Generation bei einem Heimagenten der vori-
gen Generation des Netzwerks zu registrieren (42).

Mobilitatsgerat nach Anspruch 12, wobei der Spei-
cher ferner dazu ausgelegt ist, eine Heimadresse
dervorigen Generalion abzuspeichem, nachdem sie
tber den Kommunikationsport erhalten wurde.

Mobilitatsgerat nach Anspruch 12, wobei das Gerat
ein Mobiltelefon, einen Palmtop-Computer, ein No-
tebook ader eine Netzwerkanwendung umfafit.

Revendications

Procédeé destiné & permettre 4 un noeud mobile de
génération suivante de communiguer au travers d'un
réseau de génération précédente (30), le procédé
comprenant :

la découverte (40) d'un agent de mobilité de gé-
nération précédente (22) ;

Vobtention {41} d'une adresse temporaire de gé-
nération précédente pour le noeud mobile en
provenance de l'agent de mobilité de génération
précédente (22} ; et

la création (44) d’une pseude-interface intergé-
nération dans lagueile des paquets de généra-
tion suivante sont encapsulés dans des paguets
de genération précédente, ou sont désencap-
sulés & partir de paquets de génération
précédente ;

le procédé comprenant 'enregistrement (42) de
l'adresse temporaire de généralion précédente
auprés d'un agent de départ de génération pré-
cédente du noeud mobile, le fait de déterminer
si ie noeud mobile a une adresse de départ de
géneration précédente, et obtention d'une
adresse de départ de génération précédente si
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le noeud rmobile n'en a pas ; et

caractérisé par [a construction {43) d'une adresse
intergénération qui est une adresse temporaire de
réseau de génération suivante & partir de 'adresse
de départ de génération précédente atiribuée au
noeud mobile.

Procédé selon la revendication 1, dans lequel e pro-
cédé comprend en outre Fexécution d'une mise &
Jour d'association entre le noeud mobile et un agent
de départ de génération suivante dans son réseau
de départ de génération suivante.

Pracede selon 13 revendication 1, dans lequel Fen-
registrement s'effectue entre le noeud mobite et un
routeur de frontiére sur le site de départ.

Procédé selon la revendication 1, dans lequel le pro-
cédé comprend en outre |'établissement d'un tunnel
inverse entre le noeud mobile et un agent de départ
de génération suivante.

Procédé selon [a revendicalion 3, dans lequel l'op-
timisation du routage n'est pas prise en compte pour
le tunne! inverse dans fe protocole de mobilité de
génération suivante.

Procédé selon la revendication 1, dans lequel
{'adressetemporaire de génération précédente com-
prend en outre une adresse temporaire d'agent
étranger.

Procédé selon la revendication 1, dans lequel
Fadresse temporaire de génération précédente com-
prend en outre une adresse temporaire colocalisée.

Procédé selon la revendication 1, dans lequel la gé-
nération suivante est le Protocole internet version 6,
la génération précédente est le Protocole Internet
version 4, et lintergénération est désignée 6 4 4.

Article de code lisible par machine qui, lorsqu'il est
exécuté, fait en sorte que la machine exécute un
procédé comprenant ;

la découverte (40) d'un agent de mobilité de gé-
nération précédente (22) ;

I'obtention (41)d’une adresse temporaire de gé-
nération précédente pour le noeud mobile en
provenance de l'agent de mobilité de génération
précédente (22) ; et

la création (44) d'une pseudo-interface intergé-
nération dans laquelle des paquets de généra-
tion suivante sont encapsulés dans des paquets
de génération précédente ou sont désencapsu-
les & parir de paquets de génération
precédente ;
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le procédé comprenant 'enregistrement (42) de
l'adresse temporaire de génération précédente
auprés d'un agent de départ de génération pré-
cédente du noeud mobile, le fait de déterminer
si le noeuid mobile a une adresse de départ de
génération précédente, et I'obtention d'une
adresse de départ de génération précédente si
te noeud mobile Wen n'a pas ; et

caractérisé par la construction (43) d’une adresse
intergénération qui est une adresse temporaire de
réseau de génération suivante, 3 partir de Fadresse
de départ de génération précédente attribuée au
noeud mobile.

Article selon la revendication 9, dans lequel I'article
contient un code supplémentaire qui, lorsqu’ll est
exécuté, fait en sorte que la machine établisse un
tunnel inverse entre le noeud mobile et l'agent de
départ de génération suivante.

Procédé selon la revendication 1, dans lequel e
noeud mobile de génération suivante est un noeud
IPvB et le réseau de génération précédente est un
réseau IPv4.

12. Dispositif mobife, comprenant :

13.

un pott de communication (64) congu pour per-
mettre au dispositif moblle de communiquer
avec un réseau ;

une mémoire (62) congue pour stocker une
adresse de départde génération précédente ; et
un processeur {60} congu pour créer (44} une
pseudo-interface intergénération dans laguelle
des paquets de génération suivante sontencap-
sulés dans des paquets de génération précé-
dente ou sont désencapsulés & partir de paguets
de génération précédente ;

et congu pour établir une communication avec
un agent de mobilité de génération précédente
{22} par l'intermédiaire de la pseudo-interface ;
et

congu pour obtenir (41) une adresse temporaire
de génération précédente en provenance de
lagent de mobilité de génération précédente
(22);

caractérisé en ce que le processeura pourfonction
de construire (43) une adresse intergénération qui

est une adresse temporaire de génération suivante, -

& partir de Padresse de départ de génération
précédente ; et d'enregistrer (42} Padresse tempo-
raire de génération précédente auprés d'un agent
de départ de génération précédente du réseau.

Dispositif mobile seton 1a revendication 12, dans te-
quel la mémoire est en outre destinée a stocker une
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adresse de départ de génération précédente aprés
qu'elle a &té obienue par I'ntermédiaire du pori de
communication.

14. Dispositif mobile selon la revendication 12, dans le-

quel le dispositif comprend 'un du groupe constitué
par:

un téléphone cellulaire, un ordinateur de pache,
un ordinateur portable et un appareil de réseau.
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