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Description

TECHNICAL FIELD

[0001] The present invention relates in general to the
wireless telecommunications field and, in particular, to a
network, a method and devices (i.e., mobile node, access
router, home agent, destination home agent) for enabling
an efficient hybrid route optimization between two mobile
endpoints so they can re-direct their data traffic to an
optimal path without exchanging any mobility signaling
messages.

BACKGROUND

[0002] The following abbreviations are herewith de-
fined, at least some of which are referred to within the
following description of the prior art and the present in-
vention.

AR Access Router
BA Binding Acknowledgement
BCE Binding Cache Entry
BU Binding Update
CoA Care-of Address
CN Correspondent Node
D-HA Destination Home Agent
HA Home Agent
HD High Definition
HoA Home Address
IETF Internet Engineering Task Force
IP Internet Protocol
LTE Long Term Evolution
MAG Mobility Access Gateway
MN Mobile Node
NoA Notification Acknowledgment
NoU Notification Update
PBU Proxy Binding Update
PNA Presence Notification Acknowledgment
PNU Presence Notification Update
RNA Register Notification Acknowledgment
RNR Register Notification Request
RO Route Optimization
SQN Sequence Number

[0003] In EP 1 986 392 A1 there is described a method
for route optimization between mobile entities. Here, a
communication network and method for route optimiza-
tion between two mobile entities includes at least one
home agent that determines an optimized route between
two mobile entities, and delivers the route optimization
information to either of the mobile entities. That mobile
entity configures itself using the route optimization infor-
mation to enable routing of data packets to the other mo-
bile entity bypassing the at least one home agent.
[0004] Further, in Sangjin Jeong et al.: "Implementa-
tion of route optimization mechanism supporting
IPv4/IPv6 traversal in Proxy Mobile IPv6", Advanced

Communication Technology, 2009, ICACT 2009, 11th In-
ternational Conference On, GIRI, Piscataway, NJ, USA,
15 February 2009, pages 1242-1244, XP031445891, IS-
BN: 978-89-5519-138-7 there is described an implemen-
tation of route optimization. The route optimization re-
lates to route optimization support for Proxy Mobile IPv6.
The implementation leverages route optimization mech-
anism being based on Mobile IPv6 and extends proce-
dures to apply for PMIPv6. It supports route optimization
for both IPv6 mobile nodes and IPv4 mobile nodes.
[0005] Further, in US 2005/0265276 A1 there is de-
scribed a communication system and communication
control equipment. A Mobile IPv6 assigns MN Mobile
Node with a fixed home address in order to guarantee
an arrival to MN. A SIP process of HA Home Agent is
provided with a unit for notifying Binding information of
MN to a presence server. Alternatively, the presence
server is provided with a unit for requesting HA for the
Binding information of MN. An information delivery server
is provided with a unit for acquiring a Care of Address of
MN from the presence server and selecting information
corresponding to the Care of Address. Presence service
can be provided to MN existing in a network other than
a home network.
[0006] The Internet Engineering Task Force (IETF)
has recently been focused on what is known in the wire-
less communications field as the hybrid route optimiza-
tion (RO) mode which allows both a mobile node and the
network infrastructure to take different responsibilities to
provide an optimal IP handoff. The hybrid RO mode is a
mixture of host-based mobility and network-based mo-
bility which is desired and perhaps required to enable
operators to closely assist the mobile node in selecting
the right path for exchanging data packets with a corre-
spondent node (i.e. a peer for the mobile node). The mix-
ture of host-based mobility and network-based mobility
is also desired to enable operators to control and optimize
their available bandwidth, optimize the mobile device’s
power consumption while providing a high quality of serv-
ice. However, there a no existing solution associated with
hybrid RO mode that takes into consideration the sce-
nario of two mobile nodes talking to each other. This "dual
mobility endpoints" scenario in which two mobile nodes
talk to each other is going to have tremendous and con-
tinuous growth due to the popularity of smart phones
(e.g., IPhones) which can be coupled together with high
speed wireless channels that are expected to be provided
by LTE. Consequently, the likelihood of establishing HD
multimedia sessions between two mobile nodes will only
increase in the future. Accordingly, there is a need to
improve the hybrid RO mode to address the dual mobility
endpoint scenario. This need and other needs have been
addressed by the present invention.

SUMMARY

[0007] A home agent for enabling hybrid route optimi-
zation between two mobile endpoints is described in in-
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dependent claim 1, a method in a home agent for ena-
bling hybrid route optimization between two mobile end-
points is described in independent claim 2, a destination
home agent for enabling hybrid route optimization be-
tween two mobile endpoints is described in independent
claim 3, and a method in a destination home agent for
enabling hybrid route optimization between two mobile
endpoints is described in independent claim 4.
first message includes an IPv6 address of the CN, and
wherein the HA uses the IPv6 address to identify the D-
HA. The AR comprises a processor and a memory that
stores processor-executable instructions wherein the
processor interfaces with the memory and executes the
processor-executable instructions to perform at least four
steps. The first step is to receive a second message from
the HA, wherein the second message includes informa-
tion about the MN, the CN, and the D-HA. The second
step is to send a third message to the D-HA, wherein the
third message subscribes the AR at the D-HA for a pres-
ence notification service in which the D-HA is to update
the AR about a care-of address of the CN whenever the
CN sends the care-of address to the D-HA. The third step
is to receive a fourth message from the D-HA, wherein
the fourth message identifies the care-of address of the
CN. The fourth step is to send a fifth message to the MN,
wherein the fifth message includes the care-of address
of the CN which enables a re-direction of data traffic be-
tween the MN and the CN. The AR has an advantage in
that it enables an efficient hybrid route optimization be-
tween two mobile endpoints namely the MN and CN so
they can re-direct their data traffic to an optimal path with-
out having to exchange any mobility signaling messages.
[0008] In still yet another aspect, the present invention
provides a HA for enabling a hybrid route optimization
between two mobile endpoints including a MN and a CN,
wherein the MN is associated with the HA, wherein the
CN is associated with a D-HA, wherein the MN is able to
move around and attach to anyone of a plurality of ARs.
The HA includes a processor and a memory that stores
processor-executable instructions wherein the proces-
sor interfaces with the memory and executes the proc-
essor-executable instructions to perform at least three
steps. The first step is to receive a first message from
the MN, wherein the first message includes an IP address
of the CN. The second step is to use the IP address to
identify the D-HA. The third step is to send a second
message to at least one of the ARs, wherein the second
message includes information about the MN, the CN, and
the D-HA, wherein the at least one of the ARs sends a
third message to the D-HA, wherein the third message
subscribes the at least one of the ARs at the D-HA for a
presence notification service in which the D-HA is to up-
date the at least one of the ARs about a care-of address
of the CN whenever the CN sends the care-of address
to the D-HA, wherein the D-HA sends a fourth message
to the at least one of the ARs, wherein the fourth message
identifies the care-of address of the CN, and wherein the
one AR that receives the fourth message and is attached

to the MN sends a fifth message to the MN, wherein the
fifth message includes the care-of address of the CN
which enables a re-direction of data traffic between the
MN and the CN. The HA has an advantage in that it en-
ables an efficient hybrid route optimization between two
mobile endpoints namely the MN and CN so they can re-
direct their data traffic to an optimal path without having
to exchange any mobility signaling messages.
[0009] In yet another aspect, the present invention pro-
vides a D-HA for enabling a hybrid route optimization
between two mobile endpoints including a MN and a CN.
The MN is associated with a HA and the CN is associated
with the D-HA. The MN is able to move around and attach
to anyone of a plurality of ARs. The MN sends a first
message to the HA, wherein the first message includes
an IP address of the CN. The HA uses the IP address to
identify the D-HA. The HA sends a second message to
at least one of the ARs, wherein the second message
includes information about the MN, the CN, and the D-
HA. The D-HA includes a processor and a memory that
stores processor-executable instructions wherein the
processor interfaces with the memory and executes the
processor-executable instructions to perform at least two
steps. The first step is to receive a third message from
the at least one of the ARs, wherein the third message
subscribes the at least one of the ARs at the D-HA for a
presence notification service in which the D-HA is to up-
date the at least one of the ARs about a care-of address
of the CN whenever the CN sends the care-of address
to the D-HA. The second step is to send a fourth message
to the at least one of the ARs, wherein the fourth message
identifies the care-of address of the CN, wherein the AR
that receives the fourth message and is attached to the
MN sends a fifth message to the MN, and wherein the
fifth message includes the care-of address of the CN
which enables a re-direction of data traffic between the
MN and the CN. The D-HA has an advantage in that it
enables an efficient hybrid route optimization between
two mobile endpoints namely the MN and CN so they
can re-direct their data traffic to an optimal path without
having to exchange any mobility signaling messages.
[0010] The present invention also provides a HA for
enabling a hybrid route optimization between two mobile
endpoints including a MN and a CN, wherein the MN is
associated with the HA and the CN is associated with a
D-HA, and wherein the MN is able to move around and
attach to anyone of a plurality of ARs. The HA includes:
(a) a
[0011] Additional aspects of the invention will be set
forth, in part, in the detailed description, figures and any
claims which follow, and in part will be derived from the
detailed description, or can be learned by practice of the
invention. It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restric-
tive of the invention as disclosed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A more complete understanding of the present
invention may be obtained by reference to the following
detailed description when taken in conjunction with the
accompanying drawings:

FIGURE 1 is a block diagram of an exemplary net-
work configured to enable an efficient hybrid RO
mode between two mobile endpoints namely a MN
and CN in accordance with an embodiment of the
present invention;
FIGURE 2 is a flowchart illustrating the steps of an
exemplary method for enabling an efficient hybrid
route optimization between two mobile endpoints
namely the MN and the CN in accordance with an
embodiment of the present invention;
FIGURE 3 is a block diagram of the exemplary net-
work which is used to help explain in greater detail
step 202 of the method 200 shown in FIGURE 2 in
accordance with an embodiment of the present in-
vention;
FIGURE 4 is a block diagram of the exemplary net-
work which is used to help explain in greater detail
steps 204 and 206 of the method 200 shown in FIG-
URE 2 in accordance with an embodiment of the
present invention;
FIGURE 5 is a block diagram of the exemplary net-
work which is used to help explain in greater detail
step 208 of the method 200 shown in FIGURE 2 in
accordance with an embodiment of the present in-
vention; and
FIGURE 6 is a block diagram of the exemplary net-
work which is used to help explain in greater detail
steps 210 and 212 of the method 200 shown in FIG-
URE 2 in accordance with an embodiment of the
present invention.

DETAILED DESCRIPTION

[0013] Referring to FIGURE 1, there is a block diagram
of an exemplary network 100 configured to enable an
efficient hybrid RO mode between two mobile endpoints
in accordance with an embodiment of the present inven-
tion. The exemplary network 100 includes an intercon-
necting network 101 which couples a MN 102, a CN 104
(i.e. a peer for the MN 102), a HA 106 (associated with
the MN 102), a D-HA 108 (associated with the CN 104),
a first AR 110 (e.g., first MAG 110), a second AR 112
(e.g., second MAG 112), a third AR 114 (e.g., third MAG
114), and a fourth AR 116 (e.g., fourth MAG 116). The
HA 106 can identify the D-HA 108 and communicate se-
curely with the D-HA 108 and the ARs 110, 112, 114
which could be visited by the MN 102. The ARs 110, 112,
114, 116 can communicate with both the HA 106 and the
D-HA 108. In this example, the MN102 is shown as being
currently attached to the second AR 112 but the MN 102
is mobile and can potentially move to and attach to either

the first AR 110 or the third AR 114. The CN 104 is shown
as being currently attached to the D-HA 108 but the CN
104 is mobile and can potentially move to and attach to
the fourth AR 116. Alternatively, the CN 104 may move
around the same set of ARs 110, 112, and 114 associated
with the MN 102 or within another set of ARs 116 which
do not intersect with the ARs 110, 112, and 114.
[0014] The exemplary network 100 includes many oth-
er components that are well known in the art but for clarity
are not described herein while the components 102, 104,
106, 108, 110, 112, 114, 116 which are relevant to the
present invention are described in detail herein. In par-
ticular, a detailed description about the functionality of
the components 102, 104, 106, 108, 110, 112, 114 and
116 is provided next to explain how to enable the hybrid
HO mode for the two mobile endpoints including the MN
102 and the CN 104 so they can re-direct their data traffic
to the optimal path without exchanging any mobility sig-
naling messages.
[0015] Referring to FIGURE 2, there is a flowchart il-
lustrating the steps of an exemplary method 200 for en-
abling an efficient hybrid route optimization between two
mobile endpoints namely the MN 102 and the CN 104 in
accordance with an embodiment of the present invention.
The method 200 includes the following general steps
which are described in greater detail below:

1. MN 102 sends a message (i.e., BU message) to
the HA 106 which notifies the HA 106 about the IPv6
address of the CN 104 (see step 202 and FIGURE 3).

2. HA 106 identifies and possibly subscribes for a
"presence" service with the D-HA 108 (see step 204
and FIGURE 4).

3. HA 106 updates one or more of the potential ARs
110, 112, and 114 by sending them a message (i.e.,
NoU message) which includes information about the
MN 102, the CN 104, and the D-HA 108 (see step
206 and FIGURE 4).

4. Each potential AR 110, 112 and 114 sends a mes-
sage (i.e., RNR message) to the D-HA 108 to sub-
scribe for a presence service to receive updates
about CN 104 (see step 208 and FIGURE 5). In a
simpler deployment, only the AR 112 which is cur-
rently attached to the MN 102 sends the message
to the D-HA 108. In one application, the HA 106 could
explicitly request that the ARs 110, 112 and 114 send
the RNR message to the D-HA 108.

5. When the CN 104 updates the D-HA 108 with a
new CoA, then the D-HA 108 sends a message (i.e.,
PNU message) to immediately update each AR 110,
112 and 114 and possibly the HA 106 which have
previously subscribed for a presence service related
to the CN 104 (see step 210 and FIGURE 6).
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6. The AR 110, 112 or 114 that is attached to and
hosting the MN 102 immediately sends a message
(i.e., early update message) to the MN 102 to update
the MN 102 about the current location (CoA) of the
CN 104 so that the hybrid RO mode can always be
used (see step 212 and FIGURE 6).

[0016] The exemplary method 200 ensures that the
hybrid RO mode can be used between two mobile end-
points namely the MN102 and CN 104 while minimiz-
ing/removing the exchange of signalling messages on
the MN 102 side which enables a significantly faster IP
handoff. The exemplary method 200 which is described
in greater detail below is based on the following assump-
tions:

+ The MN 102 has at least one HA 106 and the later
is able to identify and communicate with other HAs
located in other operators networks such as the D-
HA 108. To avoid potential confusion between the
different HAs 106 and 108, the MN’s home agent is
referred to herein as HA 106 and to the CN’s home
agent is referred to herein as D-HA 108.
+ The communication is secured between the HA 106
and the D-HA 108.
+ The HA 106 can securely communicate with any
AR 110, 112, and 114 which is capable to securely
exchange a Proxy Binding Update (PBU) and a
Proxy Binding Acknowledgment (PBA) with the HA
106 in a Proxy MIPv6 context.
+ The ARs 110, 112 and 114 which can communicate
securely with the HA 106 can also establish a secure
communication with the D-HA 108.
+ The MN 102 can authenticate any of the ARs 110,
112 and 114 upon attachment to the associated link.

[0017] Referring to FIGURE 3, there is a block diagram
of the exemplary network 100 shown to help explain in
greater detail step 202 of the method 200 in accordance
with an embodiment of the present invention. The first
step 202 starts when the MN 102 notifies the HA about
the CN’s IPv6 address and its destination. Such notifica-
tion occurs when the MN 102 switches to another network
in order to allow the HA 106 to take actions. The decision
to notify (or not) the HA 106 about the CN’s IPv6 address
can be based on the type of applications used by the MN
102, i.e., policy-dependent. In this discussion, assume
that the MN 102 notifies it’s HA 106. For instance, the
notification itself can be a binding update (BU) message
302 sent by the MN 102 to the HA 106. In this scenario,
the BU message would carry the CN’s IPv6 address and
possibly other parameters, e.g., flow(s) identifier(s), ge-
ographic destination. Upon receiving a valid BU message
302, the HA 106 takes immediate actions (detailed be-
low) and replies to the MN 102 by sending a binding ac-
knowledgment (BA) message 304.
[0018] Referring to FIGURE 4, there is a block diagram
of the exemplary network 100 shown to help explain in

greater detail steps 204 and 206 of the method 200 in
accordance with an embodiment of the present invention.
After creating a binding cache entry for the MN 102, and
in parallel with sending the BA message 304 to the MN
102, the HA 106 can perform step 204 and subscribe for
a presence service to monitor the CN 104 with the D-HA
108. This is done by the HA 106 sending a message
called Register Notification Request (RNR) message 402
to the D-HA 108. The RNR message 402 includes the
CN’s IP address, the HA’s "Proof-of-Interest", e.g., its
certificate, the MN’s HoA and a lifetime. The D-HA 108
replies by sending a message called Register Notification
Acknowledgment (RNA) message 404 back to the HA
106. In this scenario, assume the HA 106 subscribes for
a presence service with the D-HA 108 to monitor the CN
104.
[0019] Thereafter, the HA 106 performs step 206 and
contacts potential ARs 110, 112 and 114 which may re-
ceive the MN 102 on their associated link (i.e., including
the current one). As shown, the HA 106 does this by
sending a message called Notification Update (NoU)
message 406 to each of the ARs 110, 112 and 114 (uni-
cast mode). Alternatively, the HA 106 can send one NoU
message 406 to all of the ARs 110, 112 and 114 (multicast
mode). In a simpler deployment, the HA 106 can send
the NoU message 406 to only the AR 112 that is currently
attached to the MN 102. In this scenario, assume the HA
106 sends the NoU message 406 to ARs 110, 112 and
114. The NoU message 406 carries the MN’s home ad-
dress (HoA), the MN’s care-of address (CoA), the target-
ed CN’s IP address, the D-HA’s IP address, a lifetime,
and a sequence number (i.e., a set of six parameters
{HoA, CoA, CN, DHA, lifetime, SQN}). Each AR 110, 112
and 114 that receives the NoU message 406 creates an
entry in cache memory which stores the MN’s six asso-
ciated parameters with the MN’s HA IP address. The new
RNR, RNA, NoU messages 402, 404 and 406 should be
protected. If the AR 110, 112 or 114 is a MAG then the
NoU message 406 may be piggybacked in a Proxy BA
(PBA) message sent by the HA 106 to the MAG, i.e.,
upon receiving a PBU message related to the MN 102.
[0020] Referring to FIGURE 5, there is a block diagram
of the exemplary network 100 shown to help explain in
greater detail step 208 of the method 200 in accordance
with an embodiment of the present invention. Upon re-
ceiving the valid NoU message 406, each AR 110, 112
and 114 performs step 208 by sending a message called
Register Notification Request (RNR) message 502 to the
D-HA 108. The RNR messages 502 allow the ARs 110,
112, and 114 to subscribe at the D-HA 108 for a particular
service (i.e., Presence Notification). In return, the D-HA
108 constantly updates each subscribed AR 110, 112
and 114 about the whereabouts of the CN 104 for the
associated lifetime sent in the message 502. Each RNR
message 502 carries the CN’s IP address, AR certificate
(optional), the MN’s HoA (optional), the lifetime sent by
the HA 106 in the NoU message 406 and a sequence
number. Each RNR message 502 should be encrypted
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and integrity protected. In addition to sending the RNR
messages 502, each AR 110, 112 and 114 replies to the
HA 106 by sending a message called Notification Ac-
knowledgment (NoA) message 504 in response to re-
ceiving the NoU message 406. The NoA messages 504
carry the D-HA’s IP address, the lifetime, the CN’s CoA,
and the SQN. The NoA messages 504 should also be
encrypted and integrity protected.
[0021] Upon receiving the RNR messages 502, the D-
HA 108 processes the RNR messages 502 and stores
the IP addresses of the ARs 110, 112 and 114 together
with the requested CN’s IP address, and the same life-
time and possibly the SQN sent in the NoU message 406
(i.e., and copied in the RNR messages 502). The D-HA
108 then replies to each AR 110, 112 and 114 with a new
message called Registration for Notification Acknowl-
edgment (RNA) message 506 which carries the CN’s IP
address and the lifetime. Starting from this moment, each
time the CN 104 updates the D-HA 108 with a new CoA,
the D-HA 108 will immediately notify all the ARs 110, 112
and 114 which have subscribed to a presence service
associated with the CN 104. In addition the D-HA 108
would notify the MN’s HA 106 which in this scenario has
also subscribed to a presence service associated with
the CN 104.
[0022] Referring to FIGURE 6, there is a block diagram
of the exemplary network 100 shown to help explain in
greater detail steps 210 and 212 of the method 200 in
accordance with an embodiment of the present invention.
As mentioned earlier, the HA 106 and ARs 110, 112 and
114 by registering for a presence service means that the
HA 106 and each AR 110, 112 and 114 is entitled to
receive an immediate and secure update from the D-HA
108 regarding the whereabouts (i.e., CoA) of the CN 104.
The presence service should last until the expiration of
the lifetime sent in the RNR and RNA messages 402,
404, 502 and 506 exchanged between the D-HA 108 and
both the HA 106 and the ARs 110, 112 and 114. Plus,
each time the CN 104 refreshes its BU lifetime stored in
the D-HA 108, the D-HA 108 should update the registered
HA 106 and ARs 110, 112 and 114 with the new lifetime.
[0023] In this regard, upon receiving a BU message
602 from the CN 104 (recently moved to AR 116) carrying
a new CoA, the D-HA 108 sends in step 210 a new mes-
sage called Presence Notification Update (PNU) mes-
sage 604 to the HA 106 and each AR 110, 112 and 114.
The PNU message 604 carries the CN’s new CoA, the
same lifetime and a SQN used in the BU message 602
exchanged between the CN 104 and the D-HA 108. The
PNU message 604 should be encrypted and integrity pro-
tected. The HA 106 and ARs 110, 112 and 114 should
acknowledge receipt of a valid PNU message 604 by
sending a message called Presence Notification Ac-
knowledge (PNA) message 606 to the D-HA 108, which
carries the CN’s new CoA and the SQN sent in the PNU
message 604. The PNA message 606 should be encrypt-
ed and integrity protected.
[0024] The receipt of a valid PNU message 604 is im-

mediately followed by the sending of an early update
message 608 (containing the CN’s CoA) per step 212
from the AR 112 (for example) which is hosting the MN
102. The MN 102 upon receiving the early update mes-
sage 608 can quickly re-direct data traffic to the new di-
rect path to the CN 104. In this way, the re-direction of
the data traffic does not require any mobility signaling
messages exchange between the two endpoints namely
the MN 102 and CN 104. Upon the MN 102 returning to
its home, the HA 106 should de-register all ARs 110, 112
and 114 which have subscribed earlier to the D-HA 108.
For instance, the HA 106 can do this by requesting the
D-HA 108 to stop refreshing the lifetime sent to each AR
110, 112 and 114 that has registered for the presence
service for the particular MN 102. Consequently, when-
ever the lifetime associated with a presence service ex-
pires the AR 110, 112 and 114 flushes the corresponding
data stored within its cache.
[0025] In an alternative embodiment, the MN’s HA 106
can be the first (and only) entity which subscribes to a
presence service for any mobile CN 104 which is ex-
changing data packets with the MN 102. In this case, the
MN’s HA 106 will be responsible for updating the MN 102
with the new CoA of the CN 104 by sending the MN 102
a direct message which enables the two endpoints to
keep using the RO mode (or to fallback to the BT mode
if needed). However, such an exchange may increase
the overall latency and would not be as efficient as the
hosting AR 112 sending the early update message 608
to the MN 102. On the other hand, if the HA 106 does
send the direct message to the MN 102 then the ARs
110, 112 and 114 would not have to register for the pres-
ence notification service with the D-HA 108.
[0026] From the foregoing, one skilled in the art will
appreciate that the present invention is aimed, at least,
to provide a ’Hybrid’ Route Optimization mode, which
enables two mobile endpoints (i.e., MN 102 and CN 104)
to re-direct their data traffic to the optimal path without
exchanging any mobility signaling messages. To accom-
plish this, the present invention introduces a new service
between the HA 106, D-HA 108 and the ARs 110, 112
and 114 called "presence" service. The "presence" serv-
ice is an explicit request/reply exchange between the D-
HA 108 and the HA 106 and/or ARs 110, 112 and/or 114
which are interested in tracking the movement of a spe-
cific target (i.e., CN 104). Such requests carry a "Proof-
of-Interest (PoI)" and should be protected. In its simplest
form, a "Proof-of-Interest" can be the sender’s certificate,
which mentions its role as for instance a HA 106 for a
specific MN 102 (e.g., advertise the same prefix used by
the MN 102). When accepting a request for subscription
to a "presence" service, the receiving D-HA 108 replies
to the sender (e.g., HA 106, ARs 110, 112 and/or 114)
by sending them an ACK message. The sender’s IP ad-
dress is then stored in the cache memory of the receiving
D-HA 108 together with the requested target’s IP address
and a lifetime (other parameters can also be stored). As
can be seen, multiple entities HA 106 and/or ARs 110,
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112 and/or 114 may subscribe for a presence service
that is related to the same target CN 104. Until the lifetime
expiration, each time the specified target CN 104 updates
its own D-HA 108 with a new CoA, the target’s D-HA 108
in turn immediately update all of the entities (i.e., HA 106
and/or ARs 110, 112 and/or 114) which are subscribed
to a "presence" service involving the specific target CN
104. When a presence service lifetime expires, the tar-
get’s D-HA 108 removes the associated entry from its
cache memory unless a renewal message is received.
[0027] The present invention also provides a MN 102
for enabling a hybrid route optimization with another mo-
bile CN 104, wherein the MN 102 is associated with a
HA 102 and the CN 104 is associated with a D-HA 108,
and wherein the MN 102 is able to move around and
attach to anyone of a plurality of ARs 110, 112 and 114.
The MN 102 includes: (a) a processor 130; and (b) a
memory 132 that stores processor-executable instruc-
tions where the processor 130 interfaces with the mem-
ory 132 and executes the processor-executable instruc-
tions to: (i) send a first message 302 to the HA 106,
wherein the first message 302 includes an IP address of
the CN 104, wherein the HA 106 uses the IP address to
identify the D-HA 108, wherein the HA 106 sends a sec-
ond message 406 to at least one of the ARs 110, 112
and 114, wherein the second message 406 includes in-
formation about the MN 102, the CN 104, and the D-HA
108, wherein the at least one of the ARs 110, 112 and
114 sends a third message 502 to the D-HA 108, wherein
the third message 502 subscribes the at least one of the
ARs 110, 112 and 114 at the D-HA 108 for a presence
notification service in which the D-HA 108 is to update
the at least one of the ARs 110,112 and 114 about a
care-of address of the CN 104 whenever the CN 104
sends the care-of address to the D-HA 108, wherein the
D-HA 108 sends a fourth message 606 to the at least
one of the ARs 110, 112 and 114, wherein the fourth
message 606 identifies the care-of address of the CN
104, and (ii) receive a fifth message 608 from one of the
at least one ARs 110, 112 and 114 that is attached to the
MN 102, wherein the fifth message 608 includes the care-
of address of the CN which enables a re-direction of data
traffic between the MN 102 and the CN 104. The MN 102
can also implement a method which includes the two
aforementioned steps (i) and (ii).
[0028] The present invention also provides an AR 112
(for example) for enabling a hybrid route optimization be-
tween two mobile endpoints including a MN 102 and a
CN 104, wherein the MN 102 is attached to the AR 112
and associated with a HA 106 and the CN 106 is asso-
ciated with a D-HA 108, wherein the MN 102 sends a
first message 302 to the HA 106, wherein the first mes-
sage 302 includes an IP address of the CN 104, and
wherein the HA 106 uses the IP address to identify the
D-HA 108. The AR 112 comprises: (a) a processor 134;
and (b) a memory 136 that stores processor-executable
instructions wherein the processor 134 interfaces with
the memory 136 and executes the processor-executable

instructions to: (i) receive a second message 406 from
the HA 106, wherein the second message 406 includes
information about the MN 102, the CN 104, and the D-
HA 108; (ii) send a third message 502 to the D-HA 108,
wherein the third message 502 subscribes the AR 112
at the D-HA 108 for a presence notification service in
which the D-HA 108 is to update the AR 112 about a
care-of address of the CN 104 whenever the CN 104
sends the care-of address to the D-HA 108; (iii) receive
a fourth message 606 from the D-HA 108, wherein the
fourth message 606 identifies the care-of address of the
CN 104; and (iv) send a fifth message 608 to the MN
102, wherein the fifth message 608 includes the care-of
address of the CN 104 which enables a re-direction of
data traffic between the MN 102 and the CN 104. The
AR 112 can also implement a method which includes the
four aforementioned steps (i), (ii), (iii) and (iv).
[0029] The present invention also provides an HA 106
for enabling a hybrid route optimization between two mo-
bile endpoints including a MN 102 and a CN 104, wherein
the MN 102 is associated with the HA 106 and the CN
104 is associated with a D-HA 108, wherein the MN 102
is able to move around and attach to anyone of a plurality
of ARs 110, 112 and 114. The HA 106 includes: (a) a
processor 138; and (b) a memory 140 that stores proc-
essor-executable instructions wherein the processor 138
interfaces with the memory 140 and executes the proc-
essor-executable instructions to: (i) receive a first mes-
sage 302 from the MN 102, wherein the first message
302 includes an IP address of the CN 104; (ii) use the IP
address to identify the D-HA 108; (iii) send a second mes-
sage 406 to at least one of the ARs 110, 112 and 114,
wherein the second message 406 includes information
about the MN 102, the CN 104, and the D-HA 108, where-
in the at least one of the ARs 110, 112 and 114 sends a
third message 502 to the D-HA 108, wherein the third
message 502 subscribes the at least one of the ARs 110,
112 and 114 at the D-HA 108 for a presence notification
service in which the D-HA 108 is to update the at least
one of the ARs 110, 112 and 114 about a care-of address
of the CN 104 whenever the CN 104 sends the care-of
address to the D-HA 108, wherein the D-HA 108 sends
a fourth message 606 to the at least one of the ARs 110,
112 and 114, wherein the fourth message 606 identifies
the care-of address of the CN 104, and wherein one of
the at least one of the ARs 110, 112 and 114 that receives
the fourth message 606 and is attached to the MN 102
sends a fifth message 608 to the MN 102, and wherein
the fifth message 608 includes the care-of address of the
CN 104 which enables a re-direction of data traffic be-
tween the MN 102 and the CN 104. The HA 106 can also
implement a method which includes the three aforemen-
tioned steps (i), (ii) and (iii).
[0030] The present invention also provides a D-HA 108
for enabling a hybrid route optimization between two mo-
bile endpoints including a MN 102 and a CN 104, wherein
the MN 102 is associated with a HA 106 and the CN 104
is associated with the D-HA 108, wherein the MN 102 is
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able to move around and attach to anyone of a plurality
of ARs 110, 112 and 114, wherein the MN 102 sends a
first message 302 to the HA 106, wherein the first mes-
sage 302 includes an IP address of the CN 104, wherein
the HA 106 uses the IP address to identify the D-HA 108,
wherein the HA 106 sends a second message 406 to at
least one of the ARs 110, 112 and 114, wherein the sec-
ond message 406 includes information about the MN
102, the CN 104, and the D-HA 108. The D-HA 108 in-
cludes: (a) a processor 142; and (b) a memory 144 that
stores processor-executable instructions wherein the
processor 142 interfaces with the memory 144 and exe-
cutes the processor-executable instructions to: (i) re-
ceive a third message 502 from the at least one of the
ARs 110, 112 and 114, wherein the third message 502
subscribes the at least one of the ARs 110, 112 and 114
at the D-HA 108 for a presence notification service in
which the D-HA 108 is to update the at least one of the
ARs 110, 112 and 114 about a care-of address of the CN
104 whenever the CN 104 sends the care-of address to
the D-HA 108; (ii) send a fourth message 606 to the at
least one of the ARs 110, 112 and 114, wherein the fourth
message 606 identifies the care-of address of the CN
104, wherein one of the at least one of the ARs 110, 112
and 114 that receives the fourth message 606 and is
attached to the MN 102 sends a fifth message 608 to the
MN 102, and wherein the fifth message 508 includes the
care-of address of the CN 104 which enables a re-direc-
tion of data traffic between the MN 102 and the CN 104.
The D-HA 108 can also implement a method which in-
cludes the two aforementioned steps (i) and (ii).
[0031] The present invention also provides a HA 106
for enabling a hybrid route optimization between two mo-
bile endpoints including a MN 102 and a CN 104, wherein
the MN 102 is associated with the HA 106 and the CN
104 is associated with a D-HA 108, and wherein the MN
102 is able to move around and attach to anyone of a
plurality of ARs 110, 112, and 114. The HA 106 includes:
(a) a processor 138; and (b) a memory 140 that stores
processor-executable instructions wherein the proces-
sor 138 interfaces with the memory 140 and executes
the processor-executable instructions to: (i) receive a first
message from the MN 102, wherein the first message
includes an Internet Protocol address of the CN 104; (ii)
use the Internet Protocol address to identify the D-HA
108; (iii) send a second message to the D-HA 108, where-
in the second message subscribes the HA 106 at the D-
HA 108 for a presence notification service in which the
D-HA 108 is to update the HA 106 about a care-of address
of the CN 104 whenever the CN 104 sends the care-of
address to the D-HA 108; (iv) receive a third message
from the D-HA 108, wherein the third message identifies
the care-of address of the CN 104; and (v) send a fourth
message to the MN 102, wherein the fourth message
includes the care-of address of the CN 104 which enables
a re-direction of data traffic between the MN 102 and the
CN 104. The HA 106 can also implement a method which
includes the five aforementioned steps (i), (ii), (iii), (iv)

and (v).
[0032] Those skilled in the art will appreciate that the
proposed method 200 not only significantly enhances the
IP mobility handoff but can be further optimized when
applied in a "pre-defined" mobility context. In fact, the
proposed method 200 has multiple advantages including
(for example): (1) no mobility signaling between two or
more mobile nodes exchanging data there between; (2)
very low IP handoff latency (i.e., fast handoff); (3) highly
secure; and (4) enable route optimization (RO), i.e., ex-
change data packets on the direct path.
[0033] According to a first example there has been de-
scribed a method for enabling a hybrid route optimization
in a network between two mobile endpoints including a
mobile node and a correspondent node, wherein the mo-
bile node is associated with a home agent and the cor-
respondent node is associated with a destination home
agent, wherein the mobile node is able to move around
and attach to anyone of a plurality of access routers, the
method comprising the steps of sending a first message
from the mobile node to the home agent, wherein the first
message includes an Internet Protocol address of the
correspondent node, wherein the home agent uses the
Internet Protocol address to identify the destination home
agent; sending a second message from the home agent
to at least one of the access routers, wherein the second
message includes information about the mobile node,
the correspondent node, and the destination home agent,
sending a third message from the at least one of the
access routers to the destination home agent, wherein
the third message subscribes the at least one of the ac-
cess routers at the destination home agent for a presence
notification service in which the destination home agent
is to update the at least one of the access routers about
a care-of address of the correspondent node whenever
the correspondent node sends the care-of address to the
destination home agent, sending a fourth message from
the destination home agent to the at least one of the
access routers, wherein the fourth message identifies
the care-of address of the correspondent node, and upon
receiving the fourth message, one of the at least one of
the access routers attached to the mobile node sends a
fifth message to the mobile node, wherein the fifth mes-
sage includes the care-of address of the correspondent
node which enables a re-direction of data traffic between
the mobile node and the correspondent node.
[0034] According to a second example, in the first ex-
ample the first message is a binding update message.
[0035] According to a third example, in the first exam-
ple the second message is a notification update message
that includes a home address of the mobile node, a care-
of address of the mobile node, the Internet Protocol ad-
dress of the correspondent node, an Internet Protocol
address of the D-HA, a lifetime parameter, and a se-
quence number.
[0036] According to a fourth example, in the first ex-
ample the third message is a register notification request
message that includes the Internet Protocol address of
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the correspondent node, a lifetime parameter, and a se-
quence number.
[0037] According to a fifth example, in the first example
the fourth message is a presence notification update
message that includes the care-of address of the corre-
spondent node, a lifetime parameter, and a sequence
number.
[0038] According to a sixth example, in the first exam-
ple the fifth message is an early update message.
[0039] According to a seventh example there has been
described a network for enabling a hybrid route optimi-
zation between two mobile endpoints including a mobile
node and a correspondent node, wherein the mobile
node is associated with a home agent and the corre-
spondent node is associated with a destination home
agent, wherein the mobile node is able to move around
and attach to anyone of a plurality of access routers,
wherein the mobile node sends a first message to the
home agent, wherein the first message includes an In-
ternet Protocol address of the correspondent node,
wherein the home agent uses the Internet Protocol ad-
dress to identify the destination home agent, the home
agent sends a second message to at least one of the
access routers, wherein the second message includes
information about the mobile node, the correspondent
node, and the destination home agent, the at least one
of the access routers sends a third message to the des-
tination home agent, wherein the third message sub-
scribes the at least one of the access routers at the des-
tination home agent for a presence notification service
in which the destination home agent is to update the at
least one of the access routers about a care-of address
of the correspondent node whenever the correspondent
node sends the care-of address to the destination home
agent, the destination home agent sends a fourth mes-
sage to the at least one of the access routers, wherein
the fourth message identifies the care-of address of the
correspondent node, and one of the at least one of the
access routers that receives the fourth message and is
attached to the mobile node sends a fifth message to the
mobile node, wherein the fifth message includes the
care-of address of the correspondent node which ena-
bles a re-direction of data traffic between the mobile node
and the correspondent node.
[0040] According to an eighth example, in the seventh
example the first message is a binding update message.
[0041] According to a ninth example, in the seventh
example the second message is a notification update
message that includes a home address of the mobile
node, a care-of address of the mobile node, the Internet
Protocol address of the correspondent node, an Internet
Protocol address of the D-HA, a lifetime parameter, and
a sequence number.
[0042] According to a tenth example, in the seventh
example third message is a register notification request
message that includes the Internet Protocol address of
the correspondent node, a lifetime parameter, and a se-
quence number.

[0043] According to an eleventh example, in the sev-
enth example the fourth message is a presence notifica-
tion update message that includes the care-of address
of the correspondent node, a lifetime parameter, and a
sequence number.
[0044] According to a twelfth example, in the seventh
example the fifth message is an early update message.
[0045] According to a thirteenth example there has
been described an access router for enabling a hybrid
route optimization between two mobile endpoints includ-
ing a mobile node and a correspondent node, wherein
the mobile node is attached to the access router and
associated with a home agent and the correspondent
node is associated with a destination home agent, where-
in the mobile node sends a first message to the home
agent, wherein the first message includes an Internet
Protocol address of the correspondent node, wherein the
home agent uses the Internet Protocol address to identify
the destination home agent, and the access router com-
prises a processor; and a memory that stores processor-
executable instructions wherein the processor interfaces
with the memory and executes the processor-executable
instructions to receive a second message from the home
agent, wherein the second message includes information
about the mobile node, the correspondent node, and the
destination home agent, send a third message to the des-
tination home agent, wherein the third message sub-
scribes the access router at the destination home agent
for a presence notification service in which the destina-
tion home agent is to update the access router about a
care-of address of the correspondent node whenever the
correspondent node sends the care-of address to the
destination home agent with the care-of address, receive
a fourth message from the destination home agent,
wherein the fourth message identifies the care-of ad-
dress of the correspondent node, and send a fifth mes-
sage to the mobile node, wherein the fifth message in-
cludes the care-of address of the correspondent node
which enables a re-direction of data traffic between the
mobile node and the correspondent node.
[0046] According to a fourteenth example there has
been described a home agent for enabling a hybrid route
optimization between two mobile endpoints including a
mobile node and a correspondent node, wherein the mo-
bile node is associated with the home agent and the cor-
respondent node is associated with a destination home
agent, wherein the mobile node is able to move around
and attach to anyone of a plurality of access routers, the
home agent comprising a processor, and a memory that
stores processor-executable instructions wherein the
processor interfaces with the memory and executes the
processor-executable instructions to receive a first mes-
sage from the mobile node, wherein the first message
includes an Internet Protocol address of the correspond-
ent node, use the Internet Protocol address to identify
the destination home agent, send a second message to
at least one of the access routers, wherein the second
message includes information abaout the mobile node,
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the correspondent node, and the destination home agent,
wherein the at least one of the access routers sends a
third message to the destination home agent, wherein
the third message subscribes the at least one of the ac-
cess routers at the destination home agent for a presence
notification service in which the destination home agent
is to update the at least one of the access routers about
a care-of address of the correspondent node whenever
the correspondent node sends the care-of address to the
destination home agent, wherein the destination home
agent sends a fourth message to the at least one of the
access routers, wherein the fourth message identifies
the care-of address of the correspondent node, and
wherein one of the at least one of the access routers that
receives the fourth message and is attached to the mobile
node sends a fifth message to the mobile node, wherein
the fifth message includes the care-of address of the cor-
respondent node which enables a re-direction of data
traffic between the mobile node and the correspondent
node.
[0047] According to a fifteenth example there has been
described a destination home agent for enabling a hybrid
route optimization between two mobile endpoints includ-
ing a mobile node and a correspondent node, wherein
the mobile node is associated with a home agent and the
correspondent node is associated with the destination
home agent, wherein the mobile node is able to move
around and attach to anyone of a plurality of access rout-
ers, wherein the mobile node sends a first message to
the home agent, wherein the first message includes an
Internet Protocol address of the correspondent node,
wherein the home agent uses the Internet Protocol ad-
dress to identify the destination home agent, wherein the
home agent sends a second message to at least one of
the access routers, wherein the second message in-
cludes information about the mobile node, the corre-
spondent node, and the destination home agent, the des-
tination home agent comprising a processor, and a mem-
ory that stores processor-executable instructions where-
in the processor interfaces with the memory and exe-
cutes the processor-executable instructions to receive a
third message from the at least one of the access routers,
wherein the third message subscribes the at least one
of the access routers at the destination home agent for
a presence notification service in which the destination
home agent is to update the at least one of the access
routers about a care-of address of the correspondent
node whenever the correspondent node sends the care-
of address to the destination home agent, send a fourth
message to the at least one of the access routers, where-
in the fourth message identifies the care-of address of
the correspondent node, and wherein one of the at least
one of the access routers that receives the fourth mes-
sage and is attached to the mobile node sends a fifth
message to the mobile node, wherein the fifth message
includes the care-of address of the correspondent node
which enables a re-direction of data traffic between the
mobile node and the correspondent node.

[0048] According to a sixteenth example there has
been described a home agent for enabling a hybrid route
optimization between two mobile endpoints including a
mobile node and a correspondent node, wherein the mo-
bile node is associated with the home agent and the cor-
respondent node is associated with a destination home
agent, wherein the mobile node is able to move around
and attach to anyone of a plurality of access routers, the
home agent comprising a processor, and a memory that
stores processor-executable instructions wherein the
processor interfaces with the memory and executes the
processor-executable instructions to receive a first mes-
sage from the mobile node, wherein the first message
includes an Internet Protocol address of the correspond-
ent node, use the Internet Protocol address to identify
the destination home agent, send a second message to
the destination home agent, wherein the second mes-
sage subscribes the home agent at the destination home
agent for a presence notification service in which the des-
tination home agent is to update the home agent about
a care-of address of the correspondent node whenever
the correspondent node sends the care-of address to the
destination home agent, receive a third message from
the destination home agent, wherein the third message
identifies the care-of address of the correspondent node,
and send a fourth message to the mobile node, wherein
the fourth message includes the care-of address of the
correspondent node which enables a re-direction of data
traffic between the mobile node and the correspondent
node.
[0049] Although one embodiment of the present inven-
tion has been illustrated in the accompanying Drawings
and described in the foregoing Detailed Description, it
should be understood that the invention is not limited to
the disclosed embodiment, but instead is also capable
of numerous rearrangements, modifications and substi-
tutions without departing from the present invention that
as has been set forth and defined within the following
claims.

Claims

1. A home agent (106) for enabling a hybrid route op-
timization between two mobile endpoints (102, 104)
comprising a mobile node (102) and a correspondent
node (104), wherein the hybrid route optimization
enables the two mobile endpoints to re-direct their
data traffic to an optimal path without exchanging
any mobility signaling messages, wherein the mobile
node is associated with the home agent and the cor-
respondent node is associated with a destination
home agent being different from the home agent,
wherein the mobile node is able to move around and
attach to any one of a plurality of access routers (110,
112, 114), the home agent comprises:

a processor (138); and

17 18 



EP 2 720 511 B1

11

5

10

15

20

25

30

35

40

45

50

55

a memory (140) that stores processor-executa-
ble instructions wherein the processor (138) in-
terfaces with the memory (140) and executes
the processor-executable instructions to:

receive (202) a first message (302) from the
mobile node, wherein the first message
comprises an Internet Protocol address of
the correspondent node;
use (204) the Internet Protocol address to
identify the destination home agent;
send (204) a second message (402) to the
destination home agent, wherein the sec-
ond message subscribes the home agent
at the destination home agent for a pres-
ence notification service in which the desti-
nation home agent is to update the home
agent about a care-of address of the corre-
spondent node whenever the correspond-
ent node sends the care-of address to the
destination home agent;
receive (210) a third message (604) from
the destination home agent, wherein the
third message identifies the care-of address
of the correspondent node; and
send a fourth message to the mobile node,
wherein the fourth message comprises the
care-of address of the correspondent node
which enables a re-direction of data traffic
between the mobile node and the corre-
spondent node.

2. A method in a home agent (106) for enabling a hybrid
route optimization between two mobile endpoints
(102, 104) comprising a mobile node (102) and a
correspondent node (104), wherein the hybrid route
optimization enables the two mobile endpoints to re-
direct their data traffic to an optimal path without ex-
changing any mobility signaling messages, wherein
the mobile node is associated with the home agent
and the correspondent node is associated with a
destination home agent being different from the
home agent, wherein the mobile node is able to move
around and attach to any one of a. plurality of access
routers (110, 112, 114), the method comprises:

receiving (202) a first message (302) from the
mobile node, wherein the first message com-
prises an Internet Protocol address of the cor-
respondent node;
using (204) the Internet Protocol address to
identify the destination home agent;
sending (204) a second message (402) to the
destination home agent, wherein the second
message subscribes the home agent at the des-
tination home agent for a presence notification
service in which the destination home agent is
to update the home agent about a care-of ad-

dress of the correspondent node whenever the
correspondent node sends the care-of address
to the destination home agent;
receiving (210) a third message (604) from the
destination home agent, wherein the third mes-
sage identifies the care-of address of the corre-
spondent node; and
sending a fourth message to the mobile node,
wherein the fourth message comprises the care-
of address of the correspondent node which en-
ables a re-direction of data traffic between the
mobile node and the correspondent node.

3. A destination home agent (108) for enabling a hybrid
route optimization between two mobile endpoints
(102, 104) comprising a mobile node (102) and a
correspondent node (104), wherein the hybrid route
optimization enables the two mobile endpoints to re-
direct their data traffic to an optimal path without ex-
changing any mobility signaling messages, wherein
the mobile node is associated with a home agent
(106) and the correspondent node is associated with
the destination home agent being different from the
home agent, wherein the mobile node is able to move
around and attach to any one of a plurality of access
routers (110,112, 114), wherein the mobile node
sends a first message (302) to the home agent,
wherein the first message comprises an Internet Pro-
tocol address of the correspondent node, wherein
the home agent uses the Internet Protocol address
to identify the destination home agent, wherein the
home agent sends a second message (406) to at
least one of the access routers, wherein the second
message comprises information about the mobile
node, the correspondent node, and the destination
home agent, the destination home agent comprises:

a processor (142); and
a memory (144) that stores processor-executa-
ble instructions wherein the processor interfac-
es with the memory and executes the processor-
executable instructions to:

receive (204) a third message (402) from
the home agent, wherein the third message
subscribes the home agent at the destina-
tion ho me agent for a presence notification
service in which the destination home agent
is to update the home agent about a care-
of address of the correspondent node
whenever the correspondent node sends
the care-of address to the destination home
agent; and
send (210) a fourth message (604) to the
home agent, wherein the fourth message
identifies the care-of address of the corre-
spondent node.
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4. A method in a destination home agent (108) for en-
abling a hybrid route optimization between two mo-
bile endpoints (102, 104) comprising a mobile node
(102) and a correspondent node (104), wherein the
hybrid route optimization enables the two mobile
endpoints to re-direct their data traffic to an optimal
path without exchanging any mobility signaling mes-
sages, wherein the mobile node is associated with
a home agent (106) and the correspondent node is
associated with the destination home agent being
different from the home agent, wherein the mobile
node is able to move around and attach to any one
of a plurality of access routers (110, 112, 114),
wherein the mobile node sends a first message (302)
to the home agent, wherein the first message com-
prises an Internet Protocol address of the corre-
spondent node, wherein the home agent uses the
Internet Protocol address to identify the destination
home agent, wherein the home agent sends a sec-
ond message (406) to at least one of the access
routers, wherein the second message comprises in-
formation about the mobile node, the correspondent
node, and the destination home agent, the method
comprises:

receiving (204) a third message (402) from the
home agent, wherein the third message sub-
scribes the home agent at the destination home
agent for a presence notification service in which
the destination home agent is to update the
home agent about a care-of address of the cor-
respondent node whenever the correspondent
node sends the care-of address to the destina-
tion home agent; and
sending (210) a fourth message (604) to the
home agent, wherein the fourth message iden-
tifies the care-of address of the correspondent
node.

Patentansprüche

1. Heimagent (106) zum Ermöglichen einer hybriden
Routenoptimierung zwischen zwei mobilen End-
punkten (102, 104), die einen mobilen Knoten (102)
und einen Korrespondenzknoten (104) umfassen,
wobei die hybride Routenoptimierung es den zwei
mobilen Endpunkten ermöglicht, ihren Datenverkehr
zu einem optimalen Weg umzuleiten, ohne irgend-
welche Mobilitätssignalisierungsnachrichten auszu-
tauschen, wobei der mobile Knoten dem Heimagen-
ten zugehörig ist und der Korrespondenzknoten ei-
nem Zielheimagenten zugehörig ist, der sich von
dem Heimagenten unterscheidet, wobei der mobile
Knoten in der Lage ist, sich umherzubewegen und
sich an einen von mehreren Zugangsroutern (110,
112, 114) anzuschließen, wobei der Heimagent Fol-
gendes umfasst:

einen Prozessor (138); und
einen Speicher (140), der prozessorausführba-
re Befehle speichert, wobei der Prozessor (138)
eine Schnittstelle mit dem Speicher (140) bildet
und die prozessorausführbaren Befehle für Fol-
gendes ausführt:

Empfangen (202) einer ersten Nachricht
(302) von dem mobilen Knoten, wobei die
erste Nachricht eine Internetprotokolladres-
se des Korrespondenzknotens umfasst;
Verwenden (204) der Internetprotokoll-
adresse zum Identifizieren des Zielheima-
genten;
Senden (204) einer zweiten Nachricht (402)
an den Zielheimagenten, wobei die zweite
Nachricht den Heimagenten bei dem Ziel-
heimagenten für einen Anwesenheitsbe-
nachrichtigungsdienst anmeldet, in dem
der Zielheimagent den Heimagenten, im-
mer wenn der Korrespondenzknoten eine
Care-of-Adresse an den Zielheimagenten
sendet, über die Care-of-Adresse des Kor-
respondenzknotens aktualisiert;
Empfangen (210) einer dritten Nachricht
(604) von dem Zielheimagenten, wobei die
dritte Nachricht die Care-of-Adresse des
Korrespondenzknotens identifiziert; und
Senden einer vierten Nachricht an den mo-
bilen Knoten, wobei die vierte Nachricht die
Care-of-Adresse des Korrespondenzkno-
tens umfasst, die eine Umleitung von Da-
tenverkehr zwischen dem mobilen Knoten
und dem Korrespondenzknoten ermöglicht.

2. Verfahren in einem Heimagenten (106) zum Ermög-
lichen einer hybriden Routenoptimierung zwischen
zwei mobilen Endpunkten (102, 104), die einen mo-
bilen Knoten (102) und einen Korrespondenzknoten
(104) umfassen, wobei die hybride Routenoptimie-
rung es den zwei mobilen Endpunkten ermöglicht,
ihren Datenverkehr zu einem optimalen Weg umzu-
leiten, ohne irgendwelche Mobilitätssignalisierungs-
nachrichten auszutauschen, wobei der mobile Kno-
ten dem Heimagenten zugehörig ist und der Korre-
spondenzknoten einem Zielheimagenten zugehörig
ist, der sich von dem Heimagenten unterscheidet,
wobei der mobile Knoten in der Lage ist, sich um-
herzubewegen und sich an einen von mehreren Zu-
gangsroutern (110, 112, 114) anzuschließen, wobei
das Verfahren Folgendes umfasst:

Empfangen (202) einer ersten Nachricht (302)
von dem mobilen Knoten, wobei die erste Nach-
richt eine Internetprotokolladresse des Korres-
pondenzknotens umfasst;
Verwenden (204) der Internetprotokolladresse
zum Identifizieren des Zielheimagenten;
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Senden (204) einer zweiten Nachricht (402) an
den Zielheimagenten, wobei die zweite Nach-
richt den Heimagenten bei dem Zielheimagen-
ten für einen Anwesenheitsbenachrichtigungs-
dienst anmeldet, in dem der Zielheimagent den
Heimagenten, immer wenn der Korrespondenz-
knoten eine Care-of-Adresse an den Zielheim-
agenten sendet, über die Care-of-Adresse des
Korrespondenzknotens aktualisiert;
Empfangen (210) einer dritten Nachricht (604)
von dem Zielheimagenten, wobei die dritte
Nachricht die Care-of-Adresse des Korrespon-
denzknotens identifiziert; und
Senden einer vierten Nachricht an den mobilen
Knoten, wobei die vierte Nachricht die Care-of-
Adresse des Korrespondenzknotens umfasst,
die eine Umleitung von Datenverkehr zwischen
dem mobilen Knoten und dem Korrespondenz-
knoten ermöglicht.

3. Zielheimagent (108) zum Ermöglichen einer hybri-
den Routenoptimierung zwischen zwei mobilen End-
punkten (102, 104), die einen mobilen Knoten (102)
und einen Korrespondenzknoten (104) umfassen,
wobei die hybride Routenoptimierung es den zwei
mobilen Endpunkten ermöglicht, ihren Datenverkehr
zu einem optimalen Weg umzuleiten, ohne irgend-
welche Mobilitätssignalisierungsnachrichten auszu-
tauschen, wobei der mobile Knoten einem Heima-
genten (106) zugehörig ist und der Korrespondenz-
knoten dem Zielheimagenten zugehörig ist, der sich
von dem Heimagenten unterscheidet, wobei der mo-
bile Knoten in der Lage ist, sich umherzubewegen
und sich an einen von mehreren Zugangsroutern
(110, 112, 114) anzuschließen, wobei der mobile
Knoten eine erste Nachricht (302) an den Heima-
genten sendet, wobei die erste Nachricht eine Inter-
netprotokolladresse des Korrespondenzknotens
umfasst, wobei der Heimagent die Internetprotokol-
ladresse zum Identifizieren des Zielheimagenten
verwendet, wobei der Heimagent eine zweite Nach-
richt (406) an mindestens einen von den Zugangs-
routern sendet, wobei die zweite Nachricht Informa-
tionen über den mobilen Knoten, den Korrespon-
denzknoten und den Zielheimagenten umfasst, wo-
bei der Zielheimagent Folgendes umfasst:

einen Prozessor (142); und
einen Speicher (144), der prozessorausführba-
re Befehle speichert, wobei der Prozessor eine
Schnittstelle mit dem Speicher bildet und die
prozessorausführbaren Befehle für Folgendes
ausführt:

Empfangen (204) einer dritten Nachricht
(402) von dem Heimagenten, wobei die drit-
te Nachricht den Heimagenten bei einem
Anwesenheitsbenachrichtigungsdienst an-

meldet, in dem der Zielheimagent den
Heimagenten, immer wenn der Korrespon-
denzknoten eine Care-of-Adresse an den
Zielheimagenten sendet, über die Care-of-
Adresse des Korrespondenzknotens aktu-
alisiert; und
Senden (210) einer vierten Nachricht (604)
an den Heimagenten, wobei die vierte
Nachricht die Care-of-Adresse des Korres-
pondenzknotens identifiziert.

4. Verfahren in einem Zielheimagenten (108) zum Er-
möglichen einer hybriden Routenoptimierung zwi-
schen zwei mobilen Endpunkten (102, 104), die ei-
nen mobilen Knoten (102) und einen Korrespon-
denzknoten (104) umfassen, wobei die hybride Rou-
tenoptimierung es den zwei mobilen Endpunkten er-
möglicht, ihren Datenverkehr zu einem optimalen
Weg umzuleiten, ohne irgendwelche Mobilitätssig-
nalisierungsnachrichten auszutauschen, wobei der
mobile Knoten dem Heimagenten (106) zugehörig
ist und der Korrespondenzknoten dem Zielheima-
genten zugehörig ist, der sich von dem Heimagenten
unterscheidet, wobei der mobile Knoten in der Lage
ist, sich umherzubewegen und sich an einen von
mehreren Zugangsroutern (110, 112, 114) anzu-
schließen, wobei der mobile Knoten eine erste Nach-
richt (302) an den Heimagenten sendet, wobei die
erste Nachricht eine Internetprotokolladresse des
Korrespondenzknotens umfasst, wobei der Heima-
gent die Internetprotokolladresse verwendet, um
den Zielheimagenten zu identifizieren, wobei der
Heimagent eine zweite Nachricht (406) an mindes-
tens einen von den Zugangsroutern sendet, wobei
die zweite Nachricht Informationen über den mobilen
Knoten, den Korrespondenzknoten und den Ziel-
heimagenten umfasst, wobei das Verfahren Folgen-
des umfasst:

Empfangen (204) einer dritten Nachricht (402)
von dem Heimagenten, wobei die dritte Nach-
richt den Heimagenten bei dem Zielheimagen-
ten für einen Anwesenheitsbenachrichtigungs-
dienst anmeldet, in dem der Zielheimagent den
Heimagenten, immer wenn der Korrespondenz-
knoten eine Care-of-Adresse an den Zielheim-
agenten sendet, über die Care-of-Adresse des
Korrespondenzknotens aktualisiert; und
Senden (210) einer vierten Nachricht (604) an
den Heimagenten, wobei die vierte Nachricht
die Care-of-Adresse des Korrespondenzkno-
tens identifiziert.

Revendications

1. Agent local (106) destiné à permettre l’optimisation
d’un routage hybride entre deux points d’extrémité
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mobiles (102, 104) comprenant un noeud mobile
(102) et un noeud correspondant (104), dans lequel
l’optimisation de routage hybride permet aux deux
points d’extrémité mobiles de rediriger leur trafic de
données vers un trajet optimal sans échanger de
messages de signalisation de mobilité, dans lequel
le noeud mobile est associé à l’agent local et le
noeud correspondant est associé à un agent local
de destination qui est différent de l’agent local, dans
lequel le noeud mobile est capable de se déplacer
et de se rattacher à l’un quelconque d’une pluralité
de routeurs d’accès (110, 112, 114), l’agent local
comprend :

un processeur (138) ; et
une mémoire (140) qui stocke des instructions
exécutables par le processeur, dans lequel le
processeur (138) établit une interface avec la
mémoire (140) et exécute les instructions exé-
cutables par le processeur pour :

recevoir (202) un premier message (302)
du noeud mobile, dans lequel le premier
message comprend une adresse de Proto-
cole Internet du noeud correspondant ;
utiliser (204) l’adresse de Protocole Internet
pour identifier l’agent local de destination ;
envoyer (204) un deuxième message (402)
à l’agent local de destination, dans lequel
le deuxième message abonne l’agent local,
au niveau de l’agent local de destination, à
un service de notification de présence dans
lequel l’agent local de destination est des-
tiné à mettre à jour l’agent local en ce qui
concerne une adresse temporaire du noeud
correspondant chaque fois que le noeud
correspondant envoie l’adresse temporaire
à l’agent local de destination ;
recevoir (210) un troisième message (604)
de l’agent local de destination, dans lequel
le troisième message identifie l’adresse
temporaire du noeud correspondant ; et
envoyer un quatrième message au noeud
mobile, dans lequel le quatrième message
comprend l’adresse temporaire du noeud
correspondant qui permet une redirection
du trafic de données entre le noeud mobile
et le noeud correspondant.

2. Procédé dans un agent local (106) destiné à permet-
tre l’optimisation de routage hybride entre deux
points d’extrémité mobiles (102, 104) comprenant
un noeud mobile (102) et un noeud correspondant
(104), dans lequel l’optimisation de routage hybride
permet aux deux points d’extrémité mobiles de re-
diriger leur trafic de données vers un trajet optimal
sans échanger de messages de signalisation de mo-
bilité, dans lequel le noeud mobile est associé à

l’agent local et le noeud correspondant est associé
à un agent local de destination qui est différent de
l’agent local, dans lequel le noeud mobile est capa-
ble de se déplacer et de se rattacher à l’un quelcon-
que d’une pluralité de routeurs d’accès (110, 112,
114), le procédé comprend le fait :

de recevoir (202) un premier message (302) du
noeud mobile, dans lequel le premier message
comprend une adresse de Protocole Internet du
noeud correspondant ;
d’utiliser (204) l’adresse de Protocole Internet
pour identifier l’agent local de destination ;
d’envoyer (204) un deuxième message (402) à
l’agent local de destination, dans lequel le
deuxième message abonne l’agent local, au ni-
veau de l’agent local de destination, à un service
de notification de présence dans lequel l’agent
local de destination est destiné à mettre à jour
l’agent local en ce qui concerne une adresse
temporaire du noeud correspondant chaque fois
que le noeud correspondant envoie l’adresse
temporaire à l’agent local de destination ;
de recevoir (210) un troisième message (604)
de l’agent local de destination, dans lequel le
troisième message identifie l’adresse temporai-
re du noeud correspondant ; et
d’envoyer un quatrième message au noeud mo-
bile, dans lequel le quatrième message com-
prend l’adresse temporaire du noeud corres-
pondant qui permet une redirection du trafic de
données entre le noeud mobile et le noeud cor-
respondant.

3. Agent local de destination (108) destiné à permettre
l’optimisation de routage hybride entre deux points
d’extrémité mobiles (102, 104) comprenant un
noeud mobile (102) et un noeud correspondant
(104), dans lequel l’optimisation de routage hybride
permet aux deux points d’extrémité mobiles de re-
diriger leur trafic de données vers un trajet optimal
sans échanger de messages de signalisation de mo-
bilité, dans lequel le noeud mobile est associé à un
agent local (106) et le noeud correspondant est as-
socié à l’agent local de destination qui est différent
de l’agent local, dans lequel le noeud mobile est ca-
pable de se déplacer et de se rattacher à l’un quel-
conque d’une pluralité de routeurs d’accès (110,
112, 114), dans lequel le noeud mobile envoie un
premier message (302) à l’agent local, dans lequel
le premier message comprend une adresse de Pro-
tocole Internet du noeud correspondant, dans lequel
l’agent local utilise l’adresse de Protocole Internet
pour identifier l’agent local de destination, dans le-
quel l’agent local envoie un deuxième message
(406) à au moins l’un des routeurs d’accès, dans
lequel le deuxième message comprend des informa-
tions concernant le noeud mobile, le noeud corres-

25 26 



EP 2 720 511 B1

15

5

10

15

20

25

30

35

40

45

50

55

pondant et l’agent local de destination, l’agent local
de destination comprend :

un processeur (142) ; et
une mémoire (144) qui stocke des instructions
exécutables par le processeur, dans lequel le
processeur établit une interface avec la mémoi-
re et exécute les instructions exécutables par le
processeur pour :

recevoir (204) un troisième message (402)
de l’agent local, dans lequel le troisième
message abonne l’agent local, au niveau
de l’agent local de destination, à un service
de notification de présence dans lequel
l’agent local de destination est destiné à
mettre à jour l’agent local en ce qui concer-
ne une adresse temporaire du noeud cor-
respondant chaque fois que le noeud cor-
respondant envoie l’adresse temporaire à
l’agent local de destination ; et
envoyer (210) un quatrième message (604)
à l’agent local, dans lequel le quatrième
message identifie l’adresse temporaire du
noeud correspondant.

4. Procédé dans un agent local de destination (108)
destiné à permettre l’optimisation de routage hybride
entre deux points d’extrémité mobiles (102, 104)
comprenant un noeud mobile (102) et un noeud cor-
respondant (104), dans lequel l’optimisation de rou-
tage hybride permet aux deux points d’extrémité mo-
biles de rediriger leur trafic de données vers un trajet
optimal sans échanger de messages de signalisa-
tion de mobilité, dans lequel le noeud mobile est as-
socié à un agent local (106) et le noeud correspon-
dant est associé à l’agent local de destination qui est
différent de l’agent local, dans lequel le noeud mobile
est capable de se déplacer et de se rattacher à l’un
quelconque d’une pluralité de routeurs d’accès (110,
112, 114), dans lequel le noeud mobile envoie un
premier message (302) à l’agent local, dans lequel
le premier message comprend une adresse de Pro-
tocole Internet du noeud correspondant, dans lequel
l’agent local utilise l’adresse de Protocole Internet
pour identifier l’agent local de destination, dans le-
quel l’agent local envoie un deuxième message
(406) à au moins l’un des routeurs d’accès, dans
lequel le deuxième message comprend des informa-
tions concernant le noeud mobile, le noeud corres-
pondant et l’agent local de destination, le procédé
comprend le fait :

de recevoir (204) un troisième message (402)
de l’agent local, dans lequel le troisième mes-
sage abonne l’agent local, au niveau de l’agent
local de destination, à un service de notification
de présence dans lequel l’agent local de desti-

nation est destiné à mettre à jour l’agent local
en ce qui concerne l’adresse temporaire du
noeud correspondant chaque fois que le noeud
correspondant envoie l’adresse temporaire à
l’agent local de destination ; et
d’envoyer (210) un quatrième message (604) à
l’agent local, dans lequel le quatrième message
identifie l’adresse temporaire du noeud corres-
pondant.
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