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(57) Abstract: A network system for communicating with mobile nodes has multiple gateways that can operate with each using a
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ACCESS TECHNOLOGY INDEPENDENT IDENTIFIER GENERATION

Cross-reference to Related Application

[0001] This application claims priority under 35 U.S.C. Section 119(¢) to provisional
Application serial No. 61/088,941, filed August 14, 2008, which is incorporated herein by
reference.

Technical Field

[0002] Systems and methods for providing access technology independent identifier
generation for mobile nodes in telecommunication networks are disclosed.

Background

[0003] Wireless networks are telecommunications networks that use both wire and radio
waves to carry information from one node in the network to a one or more receiving nodes in
the network. Cellular telephony is characterized by the use of radio cells that provide radio
coverage for a set geographic area, with multiple cells arranged to provide contiguous radio
coverage. The first generation of wireless telephone technology were analog mobile phones.
As technology progressed a second generation (2G) of wireless service was introduced. The
main difference between 1G systems and 2G systems were that radio signals in 1G networks
were primarily analog, while 2G networks were digital. Second generation technologies were
primarily based on time division multiplexed access (TDMA) and code division multiplexed

access (CDMA). Networks that were upgraded to handle higher-speed data transfer are
referred to as 2.5G and 3G networks. The 3'd Generation Partnership Project (3GPP) and the

3td Generation Partnership Project 2 (3GPP2), respectively, developed GSM/UMTS and
cdmaOne/CDMA2000 technologies. The next evolution is 4G technology, which appears to
be a version of Universal Mobile Telecommunications System (UMTS).

[0004] Wireless communication systems and networks are used in connection with many
applications, including, for example, satellite communications systems, portable digital
assistants (PDAs), laptop computers, and mobile nodes (e.g., cellular telephones). One
significant benefit that users of such applications obtain is the ability to connect to a network
(e.g., the Internet) as long as the user is within range of such a wireless communication
system. Current wireless communication systems use either, or a combination of, circuit
switching and packet switching in order to provide mobile data services to a mobile node.
Generally speaking, with circuit-based approaches, wireless data is carried by a dedicated
(and uninterrupted) connection between the sender and recipient of data using a physical

switching path. Once the direct connection is set-up, it is maintained for as long as the sender
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and receiver have data to exchange. The establishment of such a direct and dedicated
switching path results in a fixed share of network resources being tied up until the connection
is closed. When the physical connection between the sender and the receiver is no longer

desired, it is torn-down and the network resources are allocated to other users as necessary.

[0005] Packet-based approaches, on the other hand, do not permanently assign
transmission resources to a given call, and do not require the set-up and tear-down of physical
connections between a sender and receiver of data. In general, a data flow in packet-based
approaches is “packetized.” That is, the data is divided into separate segments of information,
and each segment receives “header” information that may provide, for example, source
information, destination information, information regarding the number of bits in the packet,
priority information, and security information. The packets are then routed to a destination
independently, based on the header information. The data flow may include a number of

packets or a single packet.

[0006] By a mobile node’s very nature on a wireless network, the mobile node can move
around the network. In order for the mobile node to continue receiving information properly
from the network, an agent can be used to provide mobility management. When a mobile
node (e.g., a cell phone, PDA, or BlackBerry device) is roaming on a wireless network, it can
communicate with a visited network. This agent provides an address to the mobile node to
identify the mobile node in the network. This address can be dynamically or statically
assigned. Many issues can arise depending on the setup of the wireless network in keeping

track of the mobile node and providing mobility management.
Summa

[0007] A network system for communicating with mobile nodes has multiple gateways
that can operate with each using a different access technology. The access gateways each
provide an interface identifier to the mobile nodes using the same one or more keys received
from the mobile nodes and a hash so that different access gateways can provide the same

interface identifier regardless of the access technology used.

[0008] The access gateways can have multiple options for using keys and/or hashes to
provide an interface identifier such that the method for determining the interface identifier is

configurable.

[0009] Other features will become apparent from the following description, drawings,

and claims.
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Brief Description of the Drawings

[0010] FIG. 1 illustrates a network configuration where a mobile node can be anchored at
the same home agent when moving between networks in accordance with some

embodiments;

[0011] FIG. 2 illustrates a signaling diagram for setup of a connection to the mobile node

in accordance with certain embodiments;

Detailed Description of the Disclosure

[0012] Systems and methods are disclosed for generating an identifier for a mobile node
that is independent of the access technology in accordance with certain embodiments. In
providing mobility management to a mobile node, different protocols can be used. For
example, Mobile Internet Protocol (MIP) is a protocol used in some networks that anchors
the mobile node to a home agent such that the home agent relays information to the mobile
node. When a mobile node roams in the network, the mobile node can move among different
network devices that provide the network support. An access gateway can provide support
with one or more access technologies. Access technologies determine the type of radio
interface and equipment used in the radio access network and the mobile node to
communicate wirelessly. A number of access technologies exist, such as WiMAX, WiFi for
wireless LAN, CDMA, GSM, and UMTS, and these access technologies have different
standards. The access gateway can provide mobility management while supporting more

than one access technology.

[0013] A number of deployments can exist with mobility management on an access
gateway supporting more than one access technology. One deployment is a statically
configured interface identifier. This interface identifier can be derived by a key such as a
MSID (mobile subscriber identification), an ESN (electronic serial number), a MEID (mobile
equipment identification), an IMEI (international mobile equipment identity), and/or any
applicable hard-coded identifier. The key is chosen to work among multiple access
technologies, for example, a NAI (network access identifier) or a username. The interface
identifier is used to create an identifier such as an IP address to identify the mobile node in
the network. The identifier can also be used in creating a binding to a home agent, although
the first deployment can be limited to being able to only engage in one binding or the creation

of one address.
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[0014] A second deployment is a dynamic one that allows a mobile node to connect to
multiple networks because multiple identifiers can be generated. A dynamic assignment
approach can use a hash function or other heuristic algorithm in conjunction with a set piece
of information to generate one or more different interface identifiers. The second deployment
can use an agreed upon key of the mobile node that is consistent across access technologies

and use that key with a hash function to generate the identifier for the mobile node.

[0015] A network identifier that is globally unique for the mobile node, along with a hash
function, can be used to generate an interface identifier. The interface identifier can then be
used to create an identifier for the mobile node and one or more bindings for the mobile node.
The bindings can be created by using another hash or other method to create one or more
uniquely identifying bindings for a mobile node to connect with one or more different
networks. An access gateway can use one or any combination of the above deployments in a

given configuration.

[0016] FIG. 1 illustrates a network configuration where a mobile node can move across
networks and still be anchored at the same Home Agent. FIG. 1 includes a mobile node 110,
a visited network-1 112 with a base station 114, a radio access network (RAN) 116, and an
access gateway (AGW) 118; a visited network-2 120 with a base station 122, a RAN 124, an
access gateway 126. Networks 112 and 120 are then coupled to internet 128, a mobile IP
home agent (HA) 130; an internet protocol version 6 (IPv6) network 132, and a
correspondent node (CN) 134, Access gateways 118 and 126 can include one or more of a
packet data serving node (PDSN), an access service network gateway (ASNGW), a gateway
GPRS (general packet radio service) support node (GGSN), a packet data interworking
function (PDIF), a user plane entity (UPE), and/or a HRPD (high rate packet data) serving
gateway (HSGW). The access gateways can provide an interface identifier that is used in

part to develop the identifier used by the mobile node.

[0017] Visited network-1 112 can employ a first access technology, while visited
network-2 120 employs a second access technology. Mobile node 110 can be a dual mode or
multi-mode device that can use at least both access technologies to access a network. One
example is a mobile node that is CDMA and WiFi capable so that it can access a network

using either a CDMA interface or a WiFi interface.

[0018] In the case of Mobile IPv6 (MIPv6) being used in the network, a Home Address
(HoA) is used to identify the mobile node in the network. The HoA is assigned to the mobile
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node during a MIPv6 bootstrapping procedure with an access gateway in a visited network.
The deployments described above can allow the same HoA or interface identifier to be given
to the mobile node as the mobile node moves through the network. Generating the same
interface identifier consistently across different access gateways allows the mobile node to
preserve existing sessions when a handoft occurs between access technologies. Maintaining
the interface identifier can also allow the same anchor to be chosen again for the mobile node,

preserving the sessions running on the mobile node.

[0019] FIG. 2 illustrates a signaling diagram that show exemplary messages during
connection setup. The network devices included in FIG. 2 are a mobile node 210, an access
gateway (A-GW) 212, a home agent 214, an authentication, authorization, and accounting
(AAA) server 216, and a correspondent node (CN) 218. In messages 220, mobile node 210
sets up an access connection with access gateway 212. At 222, the access gateway grabs
information specific to the radio access technology (RAT) from mobile node 210. This RAT
specific information can include MEID, IMSI, ESN, MSID, NALI, or any other applicable key.

[0020] Access gateway 212 sends an authentication request 224 to AAA server 216 to
authenticate mobile node 210 and to obtain information used in developing an interface
identifier for mobile node 210. The AAA server 216 sends an authentication response 226
that can include a home link (HL) prefix and a home agent address (HAA). At 228, the

7322
1

access gateway 212 computes an interface identifier “i”, which is a function of one or a

combination of keys (e.g., NAI, username, MSID, IMSI, etc.).

[0021] In messages 230, MIPv6 bootstrapping occurs between the access gateway 212
and mobile node 210. The bootstrapping process can use the home link prefix, the HoA, and
the HAA. Bootstrapping can be used to allow the mobile node to discover its own address in

the network.

[0022] In creating a binding with a home agent, mobile node 210 sends a binding update
232 to home agent 214. The binding update 232 includes a home address (HoA) that is a

731 9o
1 1

function of the “i” received from the access gateway 212. Making the HoA a function of
allows the mobile node to engage in multiple bindings. The mobile node 210 can have more
than one binding at a time, and can even use more than one access technology at the same
time. Mobile node 210 can also preserve sessions and keep the same interface identifier or

HoA when changing from a first access technology to a second access technology.
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[0023] Home agent 214 upon receiving binding update 232, sends an authentication
request 234 to AAA server 216. AAA server 216 responds with an authentication response
236. Based on the information received, home agent 214 sends mobile node 210 a binding
acknowledgement 238. After the binding is set up between the home agent 214 and mobile
node 210, IP tunneled payload information 240 can be sent and received from correspondent
node 218 via home agent 214. This payload information can be email, videos, voice over IP

(VolIP) telephony, music, or any other applicable data.

[0024] In deployments using dynamic interface identifier assignment (e.g., dynamic HoA
assignment), the mobile node upon connecting or reconnecting to a network, or after moving
from one network to another network, receives the same interface identifier assignment. The
mobile node also receives the same interface identifier assignment from the different access
gateways. The assignment of the interface identifier is the same no matter the access gateway
assigning the interface identifier or the access technology being used by the mobile node. For
a HoA assignment, the access gateway knows, from a subscriber profile, about the home link
prefix (HLP) for the mobile node, and the access gateway generates the same interface

identifier every time the mobile connects or re-connects.

[0025] The access gateway can assign the same HoA to the same mobile node repeatedly
by using a key (e.g., NAI, IMSI, MEID, MSID, etc.) obtained during access connection setup
and apply a hash function (e.g., MD5, SHA, etc.) on the key to generate an interface identifier.
If the key and the hash function used is the same in all the access gateways, then the mobile
node receives the same HoA upon each connection or reconnection irrespective of the access
gateway assigning the HoA and the access technology being used. Inter-technology mobility
is supported by choosing a key that is available in the different technologies used by the

mobile node, ¢.g., such choosing to use NAI or username.

[0026] The mobile node can connect to the access gateway for a packet data serving node
(PDSN) functionality due to the access technology in use. In this case, during IPv6 control
protocol signaling, the PDSN assigns a unique 64 bit interface identifier to the mobile node.
If MIPv6 bootstrapping returns a home link prefix, the mobile node uses the interface
identifier negotiated during IPv6 control protocol signaling with the home link prefix to
create a unique globally routable unicast HoA. Because different PDSNs otherwise assign
different interface identifiers this process can potentially lead to different PDSNs assigning
the same interface identifiers to different mobile nodes with the same home link prefix. Such

assignments could cause HoA conflicts in the home agent, and could also cause a mobile’s
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interface identifier to change after a handoff, thereby causing a change in mobile’s HoA.
These potential issues can be prevented if the PDSNs generate a consistently reproducible
unique interface identifier using the above mentioned procedure for each mobile node during
point to point protocol (PPP) negotiation. For CDMA2000 calls, ESN or MEID are included
in A11 signaling that uniquely identify the mobile device. The PDSN may use these

identifiers or NAI to generate a globally unique interface identifier.

[0027] The access gateway can have multiple ways to determine an interface identifier,
such that the way is configurable by a network operator in the access gateway. The gateway
can thus optionally use one or more of multiple keys and/or implement one of a number of
hashes, and which options are used can be determined by the operator. The options can
include options that are required by standards, options that are optional and not required by

any standard, and also options not specified in any standard.

[0028] The access gateway can perform multiple and different integrated functionalities.
In some embodiments, an access gateway can be implemented in a network device with a
packet data serving node (PDSN), a foreign agent (FA), or home agent (HA). Other types of
functionalities can also be implemented on a network device in other embodiments are a
Gateway General packet radio service Service Node (GGSN), a serving GPRS support node
(SGSN), a packet data inter-working function (PDIF), an access service network gateway
(ASNGW), a base station, a access network, a User Plane Entity (UPE), an IP Gateway, an
access gateway, a session initiation protocol (SIP) server, a proxy-call session control
function (P-CSCF), and an interrogating-call session control function (I-CSCF). In certain
embodiments, one or more of the above-mentioned other types of functionalities are
integrated together or provided by the same functionality. For example, an access network
can be integrated with a PDSN. A network device can include a PDSN, a FA, a HA, a GGSN,
a PDIF, an ASNGW, a UPE, an IP Gateway, an access gateway, a HSGW, or any other
applicable access interface device. The gateway can also support sessions originated from a
Femto base station, which would connect to the gateway using a broadband network. A
person or corporation may use a Femto base station in a home or business to support one or
more mobile nodes. The gateway can provide trigger based traffic management during a
handoff from a Femto base station to a macro base station, while maintain traffic
management for the mobile node. In certain embodiments, a gateway device is provided by
Starent Networks, Corp. of Tewksbury, Massachusetts on an ST16 or ST40 multimedia
platform.
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[0029] The gateway device can include slots for loading application cards and line cards.
A midplane can be used in the gateway device to provide intra-gateway communications,
power connections, and transport paths between the various installed cards. The midplane
can include buses such as a switch fabric, a control bus, a system management bus, a
redundancy bus, and a time division multiplex (TDM) bus. The switch fabric is an IP-based
transport path for user data throughout the gateway device implemented by establishing inter-
card communications between application cards and line cards. The control bus
interconnects the control and management processors within the gateway device. The
gateway device management bus provides management of system functions such as
supplying power, monitoring temperatures, board status, data path errors, card resets, and
other failover features. The redundancy bus provides transportation of user data and
redundancy links in the event of hardware failures. The TDM bus provides support for voice

services on the system.

[0030] The gateway device supports at least two types of application cards: a switch
processor card and a packet accelerator card. The switch processor card serves as a controller
of the gateway device and is responsible for such things as initializing the gateway device
and loading software configurations onto other cards in the gateway device. The packet
accelerator card provides packet processing and forwarding capabilities. Each packet
accelerator card is capable of supporting multiple contexts. Hardware engines can be
deployed with the card to support parallel distributed processing for compression,

classification traffic scheduling, forwarding, packet filtering, and statistics compilations.

[0031] The packet accelerator card performs packet-processing operations through the
use of control processors and a network processing unit (NPU). The network processing unit
determines packet processing requirements; receives and transmits user data frames to/from
various physical interfaces; makes IP forwarding decisions; implements packet filtering, flow
insertion, deletion, and modification; performs traffic management and traffic engineering;
modifies/adds/strips packet headers; and manages line card ports and internal packet
transportation. The control processors, also located on the packet accelerator card, provide
packet-based user service processing. The line cards when loaded in the gateway device

provide input/output connectivity and can also provide redundancy connections as well.

[0032] In some embodiments, a ST40 embodiment of the gateway device can support a
system management card (SMC) and a packet services card (PSC). The system management

card is a system control and management card for managing and controlling other cards in the
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gateway device. The packet services card is a high-speed processing card that provides
mutli-threaded point-to-point, packet data processing, and context processing capabilities,

among other things.

[0033] The operating system software can be based on a Linux software kernel and run
specific applications in the gateway device such as monitoring tasks and providing protocol
stacks. The software allows gateway resources to be allocated separately for control and data
paths. For example, certain packet accelerator cards can be dedicated to performing routing
or security control functions, while other packet accelerator cards are dedicated to processing
user session traffic. As network requirements change, hardware resources can be
dynamically deployed to meet the requirements in some embodiments. The system can be
virtualized to support multiple logical instances of services, such as technology functions

(e.g., a PDSN, ASNGW, PDIF, HA, GGSN, HSGW, or IPSG).

[0034] The gateway device’s software can be divided into a series of tasks that perform
specific functions. These tasks communicate with each other as needed to share control and
data information throughout the gateway device. A task is a software process that performs a
specific function related to system control or session processing. Three types of tasks operate
within the gateway device in some embodiments: critical tasks, controller tasks, and manager
tasks. The critical tasks control functions that relate to the gateway’s ability to process calls
such as gateway initialization, error detection, and recovery tasks. The controller tasks mask
the distributed nature of the software from the user and perform tasks such as monitor the
state of subordinate manager(s), provide for intra-manager communication within the same
subsystem, and enable inter-subsystem communication by communicating with controller(s)
belonging to other subsystems. The manager tasks can control system resources and maintain

logical mappings between system resources.

[0035] Individual tasks that run on processors in the application cards can be divided into
subsystems. A subsystem is a software element that either performs a specific task or is a
culmination of multiple other tasks. A single subsystem can include critical tasks, controller
tasks, and manager tasks. Some of the subsystems that can run on a gateway device include a
system initiation task subsystem, a high availability task subsystem, a recovery control task
subsystem, a shared configuration task subsystem, a resource management subsystem, a
virtual private network subsystem, a network processing unit subsystem, a card/slot/port

subsystem, and a session subsystem.
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[0036] The system initiation task subsystem is responsible for starting a set of initial tasks
at system startup and providing individual tasks as needed. The high availability task
subsystem works in conjunction with the recovery control task subsystem to maintain the
operational state of the gateway device by monitoring the various software and hardware
components of the gateway device. Recovery control task subsystem is responsible for
executing a recovery action for failures that occur in the gateway device and receives
recovery actions from the high availability task subsystem. Shared configuration task
subsystem provides the gateway device with an ability to set, retrieve, and receive
notification of gateway configuration parameter changes and is responsible for storing
configuration data for the applications running within the gateway device. Resource
management subsystem is responsible for assigning resources (€.g., processor and memory

capabilities) to tasks and for monitoring the task’s use of the resources.

[0037] Virtual private network (VPN) subsystem manages the administrative and
operational aspects of VPN-related entities in the gateway, which include creating separate
VPN contexts, starting IP services within a VPN context, managing IP pools and subscriber
IP addresses, and distributing the IP flow information within a VPN context. In some
embodiments, within the gateway device, IP operations are done within specific VPN
contexts. The network processing unit subsystem is responsible for many of the functions
listed above for the network processing unit. The card/slot/port subsystem is responsible for
coordinating the events that occur relating to card activity such as discovery and
configuration of ports on newly inserted cards and determining how line cards map to
application cards. The session subsystem is responsible for processing and monitoring a
mobile subscriber’s data flows in some embodiments. Session processing tasks for mobile
data communications include: A10/A11 termination for CDMA networks, GSM tunneling
protocol termination for GPRS and/or UMTS networks, asynchronous PPP processing,
packet filtering, packet scheduling, Difserv codepoint marking, statistics gathering, IP
forwarding, and AAA services, for example. Responsibility for each of these items can be
distributed across subordinate tasks (called managers) to provide for more efficient
processing and greater redundancy. A separate session controller task serves as an integrated
control node to regulate and monitor the managers and to communicate with the other active
subsystem. The session subsystem also manages specialized user data processing such as

payload transformation, filtering, statistics collection, policing, and scheduling.

10
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[0038] In some embodiments, the software needed for implementing a process or a
database includes a high level procedural or an object-orientated language such as C, C++,
C#, Java, or Perl. The software may also be implemented in assembly language if desired.
Packet processing implemented in a gateway device can include any processing determined
by the context. For example, packet processing may involve high-level data link control
(HDLC) framing, header compression, and/or encryption. In certain embodiments, the
software is stored on a computer readable medium or device such as read-only memory
(ROM), programmable-read-only memory (PROM), electrically erasable programmable-
read-only memory (EEPROM), flash memory, or a magnetic disk that is readable by a
general or special purpose-processing unit to perform the processes described in this
document.

[0039] What is claimed is:

11
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CLAIMS

1. A network system for communicating with mobile nodes, the system comprising:

a first access gateway for communicating with mobile nodes using a first access
technology, the first access gateway receiving one or more keys from a mobile node and
computing an interface identifier as a function of the one or more keys, wherein the one or
more keys are unchanging identifiers that are specific to a particular mobile node, the access
gateway communicating with the mobile node to provide a home address that is a function of
the interface identifier; and

a second access gateway for communicating with mobile nodes using a second access
technology different from the first access technology, the second access gateway receiving
the same one or more keys from a mobile node as the first access gateway and using the one
or more keys in the same manner as the first access gateway to compute the same interface
identifier as a function of the one or more keys;

the second access gateway and the first access gateway thereby determining the same
interface identifier when a mobile node moves from communicating with the first access

gateway to communicating with the second access gateway.

2. The network of claim 1, further comprising a server for providing authentication, the
server responsive to a request from the access gateway and providing an authentication

response that includes a home link prefix and a home agent address.

3. The network of claim 1, further comprising an authentication server in
communication with the home agent, the authentication server providing a response in
response to an authentication request after a binding update, the home agent then providing a

binding acknowledgement.
4. The system of claim 1, further comprising a home agent that communicates with the
mobile node to provide a home agent binding, the home agent receiving tunneled payload

information from the mobile node.

5. The system of claim 4, wherein the home agent communicates payload information

with the mobile node and provides the payload information to and from a correspondent node.

12
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6. The system of claim 1, wherein the keys include one or more of the following:
MSID (mobile subscriber identification), an ESN (electronic serial number), a MEID (mobile
equipment identification), an IMEI (international mobile equipment identity), a NAI (network

access identifier, and a username.

7. The system of claim 1, wherein the access gateway obtains a home link prefix for a

mobile node from a subscriber profile.

8. The system of claim 1, wherein at least one of the gateways has a plurality of

configurable options for determining an interface identifier.

9. The system of claim 1, wherein the first and second access gateways have a plurality
of configurable options for determining an interface identifier, and wherein the gateways are

configured to implement the same options for different access technologies.

10. A network device that can communicate with mobile devices and with other network
nodes to implement packet data communication, the network node for determining an
interface identifier from a key, received from a mobile node, and including one or a
combination of a MSID (mobile subscriber identification), an ESN (electronic serial number),
a MEID (mobile equipment identification), an IMEI (international mobile equipment
identity), a NAI (network access identifier), and a username, and from a processing technique
used on the key to produce the interface identifier for determining an address to use in
communication with a mobile node, wherein the network node has multiple options for which
key and/or which processing technique to use such that the key and/or processing technique

are configurable.

11. The network device of claim 10, wherein the network device allows a same
anchor to be chosen for the mobile node, preserving the sessions running on the mobile node,

if the mobile node becomes disconnected.

12. The network device of claim 10, wherein the network uses Mobile IPv6 (MIPv6)
and a Home Address (HoA) is used to identify the mobile node in the network, the HoA
being assigned to the mobile node by the network device during a MIPv6 bootstrapping

procedure.

13



PCT/US2009/053827

WO 2010/019848

172

VH dI-2llqoN

47"

l "Old

(- ‘d1ad ‘NSO9
‘MONSY ‘NSad)

Z-3OMIBN POYSIA

(- ‘d1ad ‘NS9O
‘MONSY ‘NSad)

9pPoON 9JlqoN

c
[«}]
[¢}]
2
[«}]
Q0
8 v
> <
S o
€3
0P
©
o o
c
1
2@
ey
o]
S
8PON IOl
9Ad|

SUBSTITUTE SHEET (RULE 26)



PCT/US2009/053827

WO 2010/019848

272

0+
AN

peojAe

d 9AdI

NO

8lc

¢ 9ld

0+
AN

peojAed pajsuun] 9Ad]|

9¢g¢

{6y = Yo

dsy co_Hmo_Emr_E,q/L'

-—bsy co_ﬂmo_ﬂcm&%
1404

¢ee

MOV Buipuig g

> X (DB = Yol

\ >

8E¢

ejepdn Buipuig v

Buipuig YH 9AdIN

z

9¢¢

8¢¢

(o8 *aIsn
‘I'YN) Aoy 1y
uolouny ysey 34
(v =1
gindwoo

0ce

\ (ssalppy JusbyswoH

Buidd

1Y ="VoH

el}sjood 9AdIN "9

dnjag "uuoy sse00y ‘|

Zd
0c¢e

N\ VVH XBUd-TH >
dsy uoneonusyiny
4& uopespusiiny

oo ‘AIS ‘NS3

‘ISWI “dIFN)

éce ojul oyloads

el
jueby swoH ]
VY 9NdI MoV
e e e
9l1¢ 1474 AT

9PON 3[IqON
9Adl

d
74

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2009/053827

A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HOAL 12/28 (2009.01)
USPC - 370/401

According to International Patent Classification (IPC) or to both national classification and 1PC

B.  FIELDS SEARCHED

IPC(8) - HO4L 12/28 (2009.01)
USPC - 370/401, 713/717

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

PatBase, Google.com

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2008/046655 A1 (WENIGER et al) 24 April 2008 (24.04.2008) entire document 1-12
Y WO 2006/128481 A2 (GALANTE et al) 07 December 2006 (07.12.2006) entire document 1-12
Y US 2007/0189219 A1 (NAVALI et al) 16 August 2007 (16.08.2007) entire document 19
Y (SARIKAYA et al) Proxy Mobile IPv6 Inter-Technology Handover Issue [Retrieved from Google. | 1-9
com, <URL: http://tools.ietf.org/html/draft-sarikaya-netimm-itho-00> ] 03 June 2008 (03.06.2008)
Page 5
Y US 2007/0268918 A1 (SARIKAYA et al) 22 November 2007 (22.11.2007) paragraph 0059 12

D Further documents are listed in the continuation of Box C.

[l

* Special categories of cited documents:

“A™  document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier application or patent but published on or afler the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O" document referring to an oral disclosure, use, exhibition or other
means

“p”  document published prior to the international filing date but later than

the priority date claimed

“T"  later document published after the international filing date or riority
date and not in conflict with the apglication but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or mare other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

29 September 2009

Date of mailing of the international search report

09 OCT 2009

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/1ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report

