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[0001] This application is related to and claims
priority from U.S. Patent  Application Serial No.
60/862,416 filed October 20, 2006, for METHOD AND
APPARATUS FOR NETWORK MOBILITY, with inventors Kalle
Ahmavaara et  al., which is incorporated herein by
reference. TECHNICAL FIELD [0002] The present
disclosure relates generally to communications and
communication devices. More specifically, the present
disclosure relates to  systems and methods for using
Internet mobility protocols with non Internet
mobility protocols. BACKGROUND  [0003] Originally,
Internet Protocol (IP) providing access to the
Internet was  designed for stationary users. The basic
IP concept does not support user  mobility: The IP
addresses are assigned to network interfaces depending
on  their location in the network. The first part of
an IP address (NETID) is common  to all interfaces
that are linked to the same Internet subnetwork. This
scheme  prevents a user (a mobile host) from being
reachable while moving over different  Internet
subnetworks, i.e. while changing the physical
interface. WO 2008/051868 PCT/US2007/081998  2 



[0004] A Mobile IP enables a mobile host to change its
point of attachment from  one Internet subnetwork to
another without changing its IP address. Mobile IP
provides flexibility in implementing IP services, such
as IP Quality of Service  (QoS). However, several
legacy communications systems function with  protocols
that are non-IP based. Therefore, benefits may be
realized by  providing systems and methods for
interacting Internet mobility protocols with  non
Internet mobility protocols. BRIEF DESCRIPTION OF THE
DRAWINGS [0005] Figure 1 is a block diagram of a
communications network implementing  mobile Internet
Protocols (MIP) to enable communications with a mobile
node;  [0006] Figure 2 is a block diagram illustrating
an example of a communications system that supports a
number of users; [0007] Figure 3 illustrates one
embodiment of a mobility architecture in which  the
present systems and methods may be implemented; [0008]
Figure 4 is a block diagram illustrating one
embodiment of a legacy  servicing node; [0009] Figure
5 is a block diagram illustrating one embodiment of a
local mobility  agent; [0010] Figure 6 is a flow
diagram illustrating a method for using IP based
mobility protocols and non-IP based mobility
protocols; [0011] Figure 6A illustrates means plus
function blocks corresponding to the  method shown in
Figure 6; [0012] Figure 7 is a flow diagram
illustrating one embodiment of a method for  managing
data packets on a reverse link from the mobile node;
WO 2008/051868 PCT/US2007/081998  



3 [0013] Figure 8 is a flow diagram illustrating one
embodiment of a method for  managing data packets on a
forward link to the mobile node; [0014] Figure 9
illustrates various components that may be utilized in
a gateway  device; and [0015] Figure 10 is a block
diagram of an access router in accordance with one
embodiment of the disclosed systems and methods.
DETAILED DESCRIPTION [0016] A method for using
Internet mobility protocols with non Internet mobility
protocols is described. A first gateway node
communicates with a second  gateway node using a first
protocol. The first protocol is a non Internet
mobility  protocol. A home address (HoA) for a mobile
node is managed by the second  gateway node. Updates
regarding the location of the mobile node within a
domain are received using a second protocol. The
second protocol is an  Internet mobility protocol.
Intra-domain mobility for the mobile node is managed
by the second gateway node using the second protocol.
[0017] The method may be implemented by a second
gateway node comprising  a servicing general packet
radio services support node (SGSN) collocated with a
local mobility agent. In another example, the method
may be implemented by a  second gateway node
comprising an Evolved Packet System (EPS) serving
gateway node (SGW) collocated with a local mobility
agent. [0018] The first protocol may be a general
packet radio services tunneling  protocol (GTP). The
second protocol may be a proxy mobile Internet
Protocol  (PMIP). The second protocol may also be a
Mobile Internet Protocol (MIP). In WO 2008/051868
PCT/US2007/081998  



4 one example, the updates regarding the location of
the mobile node are received  from one or more access
routers using the second protocol. [0019] In one
example, data packets are received at a local mobility
agent from  an access router using an Internet
Protocol (IP) based tunnel. The data packets  may be
provided to a servicing node. The data packets may be
tunneled from  the servicing node to the first gateway
node using a non-IP tunnel. [0020] In another example,
data packets are received at a servicing node from
the first gateway node using a non-IP tunnel. The data
packets may be provided  to a local mobility agent.
The data packets may be tunneled to a corresponding
access router using an IP based tunnel. [0021] The
second protocol may be used for communications between
a local  mobility agent and a home agent. The first
protocol may be used for  communications between a
servicing node and one or more access routers. [0022]
A gateway device that is configured to use Internet
mobility protocols with  non Internet mobility
protocols is also described. The gateway device
includes a  processor and memory in electronic
communication with the processor.  Instructions are
stored in the memory. The gateway device communicates
with  a second gateway node using a first protocol.
The first protocol is a non Internet  mobility
protocol. A home address (HoA) is managed for a mobile
node.  Updates regarding the location of the mobile
node within a domain are received  using a second
protocol. The second protocol is an Internet mobility
protocol.  Intra-domain mobility for the mobile node
is managed using the second protocol. [0023] A
computer-program product for using Internet mobility
protocols with  non Internet mobility protocols is
also described. The computer-program product  



includes a computer readable medium that includes
instructions. The WO 2008/051868 PCT/US2007/081998  5
instructions include code for communicating with a
first gateway node using a  first protocol. The first
protocol is a non Internet mobility protocol. The
instructions also include code for managing a home
address (HoA) for a mobile  node and code for
receiving updates regarding the location of the mobile
node  within a domain using a second protocol. The
second protocol is an Internet  mobility protocol. The
instructions further include code for managing intra-
domain mobility for the mobile node using the second
protocol. [0024] An apparatus for using Internet
mobility protocols with non Internet  mobility
protocols is also described. The apparatus includes
means for  communicating with a first gateway node
using a first protocol. The first protocol  is a non
Internet mobility protocol. The apparatus also
includes means for  managing a home address (HoA) for
a mobile node and means for receiving  updates
regarding the location of the mobile node within a
domain using a  second protocol. The second protocol
is an Internet mobility protocol. The  apparatus
further includes means for managing intra-domain
mobility for the  mobile node using the second
protocol. [0025] Several exemplary embodiments are now
described with reference to the  Figures. This
detailed description of several exemplary embodiments,
as  illustrated in the Figures, is not intended to
limit the scope of the claims. [0026] The word
"exemplary" is used exclusively herein to mean
"serving as an  example, instance or illustration."
Any embodiment described as "exemplary" is  not
necessarily to be construed as preferred or
advantageous over other  



embodiments. [0027] As used herein, the terms "an
embodiment," "embodiment,"  "embodiments," "the
embodiment," "the embodiments," "one or more WO
2008/051868 PCT/US2007/081998  6 embodiments," "some
embodiments," "certain embodiments," "one embodiment,"
"another embodiment" and the like mean "one or more
(but not necessarily all)  embodiments," unless
expressly specified otherwise. [0028] The term
"determining" (and grammatical variants thereof) is
used in an  extremely broad sense. The term
"determining" encompasses a wide variety of  actions
and, therefore, "determining" can include calculating,
computing,  processing, deriving, investigating,
looking up (e.g., looking up in a table, a  database
or another data structure), ascertaining and the like.
Also,  "determining" can include receiving (e.g.,
receiving information), accessing (e.g.,  accessing
data in a memory) and the like. Also, "determining"
can include  resolving, selecting, choosing,
establishing and the like. [0029] The phrase "based
on" does not mean "based only on," unless expressly
specified otherwise. In other words, the phrase "based
on" describes both  "based only on" and "based at
least on." [0030] Internet Protocol mobility (MIP)
provides more flexibility in implementing  IP
services, such as IP Quality of Service (QoS). IP
mobility may be host based  (e.g., MIP) or
network-based (e.g., proxy MIP). Mobility management
may be  categorized into two levels for optimal
operation. The first level may be global  mobility or
mobility across different technologies and domains.
Host based  mobility (i.e., MIP) may be implemented in
global mobility management. 



[0031] The second level may be local (intra-domain)
mobility. Host based or  network-based mobility may be
employed in a hierarchical fashion along with  mobile
IP to realize local mobility. For example,
network-based mobility may be  best suited for
intra-technology mobility. In one embodiment, local
mobility  reduces updates to a global entity such as a
home agent. Hierarchical mobile IP WO 2008/051868
PCT/US2007/081998  7 (HMIP), fast mobile IP (FMIP),
proxy mobile IP (PMIP) and network-based local
mobility management (NETLMM) are examples of local
mobility protocols. Many  combinations of global and
local mobility management protocols are available.
[0032] Advantages may be realized by using IP mobility
protocols with non-IP  protocols implemented in legacy
communications systems according to the  present
systems and methods. Regarding legacy systems, the
interface  between a Gateway General Packet Radio
Services Support Node (GGSN) and  a Servicing General
Packet Radio Services Support Node (SGSN) may be a
roaming interface which is typically handled via a
General Packet Radio  Services Tunneling Protocol
(GTP) in a legacy 3GPP network. Thus, migration  of
the legacy system to an architecture that includes IP
based protocols needs  an intermediate state of
co-existence with GTP on that interface. As such, the
present system and methods allows the global or local
mobility to be handled by  legacy protocols, such as
GTP. [0033] Figure 1 is a block diagram of a
communications network 100 implementing  mobile IP
(MIP) to enable communications with a mobile node 102.
A home  agent 104, a correspondent node 106 and a
foreign agent 108 may all  communicate with one
another through an IP network 110. 



[0034] The mobile node 102 may change its location
from one network or  subnetwork to another. In Figure
1 the mobile node 102 is illustrated in a foreign
network 112. The mobile node 102 may obtain an IP
address and communicate  with other nodes, including
the correspondent node 106, on the IP network 110
using its IP address. The mobile node 102 may obtain
an IP address from the  home agent 104. The IP address
from the home agent 104 may be referred to  as a home
address (HoA). The home address is a long-term IP
address on the WO 2008/051868 PCT/US2007/081998  8
home network 114. When the mobile node 102 is visiting
a foreign network 112,  a care-of address may be
associated with the mobile node 102 to reflect the
mobile node's current point of attachment to the IP
network 110. When sending  out data, the mobile node
102 typically uses its home address as the source
address for IP datagrams. [0035] The home agent 104 is
in a home network 114 of the mobile node 102 and
maintains the current location information for each of
its mobile nodes 102. The  home agent 104 stores the
information necessary to forward data to the mobile
nodes 102 belonging to the home network 114. This
information may be stored  in mobility bindings. The
mobility bindings may include a number of records that
include the home address, the associated care-of
address, and the lifetime of  that association. The
home agent 104 may also receive data from the
correspondent node 106 and may forward the data to the
intended mobile node  102. [0036] The home network 114
has a network prefix that matches that of the mobile
node's 102 home address. IP routing mechanisms operate
to deliver IP data  



sent to a mobile node's 102 home address to the mobile
node's 102 home  network 114. The home network 114 may
be a virtual network. [0037] The foreign agent 108 is
an agent in another network 112 (not the home  network
114) where the mobile node 102 is currently located.
The foreign agent  108 cooperates with the home agent
104 to deliver data to the mobile node 102  when it is
out of its home network 114. [0038] One or more
intervening nodes (not shown) may be in the
communication  path between the home agent 104 and the
foreign agent 108. The intervening  nodes (not shown)
may be on the IP network 110 and are typically
routers. WO 2008/051868 PCT/US2007/081998  9 Thus, as
data is sent between the home agent 104 and the
foreign agent 108, it  travels through and is routed
by one or more intervening nodes (not shown).  [0039]
The network 100 in Figure 1 may be implemented as
different kinds of networks. One possible network in
which mobile IP and the embodiments  disclosed herein
may be implemented is illustrated in Figure 2. [0040]
Figure 2 serves as an example of a communications
system 200 that  supports a number of users and is
capable of implementing at least some  aspects of the
embodiments discussed herein. Any of a variety of
algorithms  and methods may be used to schedule
transmissions in the system 200. The  system 200
provides communication for a number of cells
202A-202G, each of  which is serviced by a
corresponding base station 204A-204G, respectively. In
one embodiment, some of the base stations 204 have
multiple receive antennas  and others have only one
receive antenna. Similarly, some of the base stations
204 have multiple transmit antennas, and others have
single transmit antennas.  



There are no restrictions on the combinations of
transmit antennas and receive  antennas. Therefore, it
is possible for a base station 204 to have multiple
transmit antennas and a single receive antenna, or to
have multiple receive  antennas and a single transmit
antenna, or to have both single or multiple  transmit
and receive antennas. [0041] The terminals 206 in the
coverage area may be fixed (i.e., stationary) or
mobile. The mobile node 102 of Figure 1 may be a
mobile terminal 206. As  shown in Figure 2, various
terminals 206 are dispersed throughout the system.
Each terminal 206 communicates with at least one and
possibly more base  stations 204 on the downlink and
uplink at any given moment depending on, for  example,
whether soft handoff is employed or whether the
terminal is designed WO 2008/051868 PCT/US2007/081998
10 and operated to (concurrently or sequentially)
receive multiple transmissions  from multiple base
stations. [0042] The downlink refers to transmission
from the base station 204 to the terminal  206, and
the uplink refers to transmission from the terminal
206 to the base  station 204. In one embodiment, some
of terminals 206 have multiple receive  antennas and
others have only one receive antenna. In Figure 2,
base station  204A transmits data to terminals 206A
and 206J on the downlink, base station  204B transmits
data to terminals 206B and 206J, base station 204C
transmits  data to terminal 206C, and so on. [0043]
Figure 3 illustrates one embodiment of a mobility
architecture 300 in  which the present systems and
methods may be implemented. In one  embodiment, a
legacy gateway node (LGN) 302 may be collocated with a
MIP  



home agent (HA) 304. The LGN 302 may be a Gateway
General Packet Radio  Services Support Node (GGSN).
The LGN 302 may act as a gateway between  a General
Packet Radio Services (GPRS) wireless data network and
other  networks such as the Internet or private
networks. The LGN 302 may be an  anchor point that
facilitates the mobility of a mobile node 320 in GPRS
networks.  The LGN 302 may maintain routing necessary
to tunnel Protocol Data Units  (PDUs) (hereafter,
"data packets") to a legacy servicing node (LSN) 312.
The  LGN 302 may interface with the LSN 312 via a
legacy protocol 350. In one  embodiment, the legacy
protocol 350 is the GPRS Tunneling Protocol (GTP). In
another embodiment, a first local mobility agent 314
(LMA) may interface directly  with the HA 304 over a
global IP mobility protocol 356 (e.g. MIP). [0044] The
LSN 312 may be a Servicing GPRS Support Node (SGSN).
The  LSN 312 may directly or indirectly
deliver/receive data packets to/from mobile WO
2008/051868 PCT/US2007/081998  11 nodes 320 within its
geographical service area (i.e. a first domain 306).
In one  embodiment, the LSN 312 is collocated with the
first LMA 314. The first LMA  314 may provide Internet
Protocol (IP) based local mobility. [0045] In one
embodiment, within the first domain 306, a
network-based mobility  protocol 352, such as proxy
mobile IP (PMIP), may be employed. The network- based
protocol 352 may be executed between a plurality of
first domain access  routers 316, 318 (ARs) and the
first LMA 314. One example of an AR may be a  base
station. However, an AR may be implemented in various
other  configurations. In another embodiment, the
legacy protocol 350 may be  implemented between the
LSN 312 and the plurality of ARs 316, 318. The  



mobile node 320 may communicate with the plurality of
ARs 316, 318 over a  communications medium 360. In one
embodiment, the mobile node 320  acquires a home
address (HoA) for mobile IP (MIP). The mobile node
320,  however, may detect the first domain 306 as the
home network. In other words,  when the LGN 302 - LSN
312 interface is a non-IP protocol 350 (such as the
GTP), the entire local domain (e.g. the first domain
306) may appear as the  home network from a MIP
perspective to the mobile node 320. If there is a
prior  binding upon detection of the home network, the
mobile node 320 may  deregister with the HA 304. If
the mobile node 320 is bootstrapping, it 320 may  not
create a binding at the HA 304. [0046] The HA/LGN 304,
302 may delegate the HoA to the first LMA 314.
Network-based mobility may allow the HoA to be mapped
to the correct AR 316,  318 at which the mobile node
320 is located. The location may be updated at  the
first LMA 314 by the ARs 316, 318 as the mobile node
320 moves within the  first domain 306. In one
embodiment, the home subnet may be reachable WO
2008/051868 PCT/US2007/081998  12 globally via the
HA/LGN 304, 302. The first LMA 314 may temporarily
handle  intra-domain mobility for the HoA. However,
the first LMA 314 may not advertise  that the HoA is
reachable. [0047] A second domain 308 may be another
local IP mobility domain. A  second LMA 322 may be
included in the second domain 308 and have a plurality
of second domain ARs 324, 326 attached to it 322. An
IP mobility protocol 352  may be executed between the
second LMA 322 and the corresponding ARs 324,  326. In
one embodiment, the IP mobility protocol 352 is the
proxy mobile IP  



(PMIP) protocol. The IP mobility protocol 352 may also
be implemented for  communications between the second
domain ARs 324, 326. In addition, the  global IP
mobility protocol 356 may be executed between the
second LMA 322  and the HA 304. [0048] A third domain
310 may implement a wireless local area network (WLAN)
and may include a wireless gateway 328 (WGW) that
directly interfaces with the  HA 304 through the
global IP mobility protocol 356. In one embodiment,
the  WGW 328 is a virtual private network gateway (VPN
GW). Layer 2 (L2) mobility  protocols 354 may be used
for communications between the WGW 328 and a
plurality of access points 330, 332 (APs). Multiple
layer 3 (L3) points of  attachment (not shown) may
also be present under the WGW 328. For  example, an IP
security (IPsec) VPN may be present between the WGW
328  and a mobile node located in the third domain
310. L2 mobility protocols 354  may also be
implemented for communications between the APs 330,
332. [0049] Mobility across any of the domains 306,
308, 310 may trigger MIP  binding updates from the
mobile node 320 to the HA 304. Intra-domain mobility
may be transparent to the mobile node 320. Global IP
mobility protocols 356 WO 2008/051868
PCT/US2007/081998  13 (e.g. MIP) may be executed
between the first domain 306, the second domain  308
and the third domain 310. [0050] Figure 4 is a block
diagram illustrating one embodiment of the LSN 412.
The LSN 412 may include a gateway interface 402, a
packet receiver 404 and a  tunneling component 406.
The gateway interface 402 may facility the LSN 412  to
interface with the LGN 302 via a legacy protocol 350
such as the GTP. The  



packet receiver 404 may receive data packets from the
LGN 302. In another  embodiment, the packet receiver
404 receives data packets from the first LMA  314. The
tunneling component 406 may tunnel the data packets
received from  the LGN 302 to the first LMA 314. The
tunneling component 406 may implement  a non-IP based
tunnel to send the data packets (e.g. GTP) [0051]
Figure 5 is a block diagram illustrating one
embodiment of a LMA 514.  The LMA 514 may be the first
LMA 314 illustrated in Figure 3. The LMA 514  may
include a location identifier 502, a packet receiver
504 and a tunneling  component 506. The location
identifier 502 may identify the location of the
mobile node 320 as it moves within the domain in which
the LMA 514 resides.  The location of the mobile node
320 may be updated to the location identifier  502 by
ARs within the domain. The packet receiver 504 may
receive data  packets from the LSN 412. In another
embodiment, the packet receiver 504  receives data
packets from one or more ARs. The tunneling component
may  tunnel the data packets received from the LSN 412
to the corresponding AR.  The tunneling component 506
may implement an IP-based tunnel to send the  data
packets to the corresponding AR. [0052] Figure 6 is a
flow diagram illustrating a method 600 for using IP
based  mobility protocols and non-IP based mobility
protocols. The method 600 may be WO 2008/051868
PCT/US2007/081998  14 implemented by the LSN 312 and
the first LMA 314 illustrated in Figure 3. The  method
600 may also be implemented by an Evolved Packet
System (EPS)  serving gateway node (SGW) that is
collocated with the first LMA 314. In one  embodiment,
communication is established 602 with a gateway node
using a  



first protocol. The gateway node may be the LGN 302
and the HA 304  illustrated in Figure 3. The LSN 312
component may communicate with the LGN  302 component
using the first protocol. In one embodiment, the first
protocol is  a legacy mobility protocol such as GTP.
[0053] A home address (HoA) for a mobile node may be
received 604 from the  gateway node using the first
protocol. The first LMA 314 component may  receive 604
the HoA for the mobile node. In one embodiment, the
HoA is  delegated to the first LMA 314. Updates
regarding the location of the mobile  node within a
domain may be received 606 using a second protocol.
The first  LMA 314 component may receive 606 the
updates from the plurality of ARs 316,  318. In one
embodiment, the second protocol is an IP based
mobility protocol  such as PMIP. In one embodiment,
intra-domain mobility for the mobile node is  managed
608 using the second protocol. The first LMA 314
component may  temporarily manage the intra-domain
mobility using the IP based mobility  protocol (e.g.
PMIP). [0054] In another embodiment, the LMA component
may communicate with the  HA component directly using
a third protocol. The third protocol may be a global
IP mobility protocol such as MIP. In addition, the LSN
component may  communicate with the plurality of ARs
within the same domain as the LSN. The  LSN may
communicate with the ARs using the first protocol. In
other words, the WO 2008/051868 PCT/US2007/081998  15
LSN may communicate with the ARs using a non-IP based
protocol such as  GTP. [0055] The method 600 of Figure
6 described above may be performed by  



corresponding means plus function blocks 600A
illustrated in Figure 6A. In other  words, blocks 602
through 608 illustrated in Figure 6 correspond to
means plus  function blocks 602A through 608A
illustrated in Figure 6A. [0056] Figure 7 is a flow
diagram illustrating one embodiment of a method 700
for managing data packets on a reverse link from the
mobile node. The data  packets may be tunneled 702
from an AR to the LMA using an IP tunnel. The IP
tunnel may be based on a local IP mobility protocol
such as PMIP. The data  packets may be logically
provided 704 to the LSN. The data packets may be
tunneled 706 from the LSN to an LGN using a non-IP
tunnel. The non-IP tunnel  may be based on a non-IP
protocol such as GTP. The data packets may be  routed
708 from the LGN to a destination. [0057] Figure 8 is
a flow diagram illustrating one embodiment of a method
800  for managing data packets on a forward link to
the mobile node. The data  packets may be sent 802
from an LGN to an LSN using the first protocol. In one
embodiment, the first protocol is based on a non-IP
protocol such as GTP. The  data packets may be
logically provided 804 from the LSN to an LMA. The
data  packets may be tunneled 806 from the LMA to an
AR using an IP tunnel. The IP  tunnel may be based on
a second protocol that is an IP based protocol. The
second protocol may be PMIP. [0058] Figure 9
illustrates various components that may be utilized in
a gateway  device 902, such as an LSN collocated with
an LMA in accordance with one WO 2008/051868
PCT/US2007/081998  16 embodiment. The device 902
includes a processor 906 which controls operation  of
the device 902. The processor 906 may also be referred
to as a CPU. 



[0059] Memory 908, which may include both read-only
memory (ROM) and  random access memory (RAM), provides
instructions and data to the processor  906. A portion
of the memory 908 may also include non-volatile random
access  memory (NVRAM). The memory 908 may include any
electronic component  capable of storing electronic
information, and may be embodied as ROM, RAM,
magnetic disk storage media, optical storage media,
flash memory, on-board  memory included with the
processor 906, EPROM memory, EEPROM memory,
registers, a hard disk, a removable disk, a CD-ROM,
etc. The memory 908 may  store program instructions
and other types of data. The program instructions  may
be executed by the processor 906 to implement some or
all of the methods  disclosed herein. [0060] The
device 902 may also include a housing 922 that
includes a  transmitter 912 and a receiver 914 to
allow transmission and reception of data  between the
device 902 and a remote location. The transmitter 912
and receiver  914 may be combined into a transceiver
924. An antenna 926 is attached to the  housing 922
and electrically coupled to the transceiver 924.
[0061] The device 902 also includes a signal detector
910 used to detect and  quantify the level of signals
received by the transceiver 924. The signal detector
910 detects such signals as total energy, power
spectral density and other  signals. [0062] A state
changer 916 of the device 902 controls the state of
the device  902 based on a current state and
additional signals received by the transceiver WO
2008/051868 PCT/US2007/081998  17 924 and detected by
the signal detector 910. The device 902 is capable of



operating in any one of a number of states. [0063] The
various components of the device 902 are coupled
together by a bus  system 920 which may include a
power bus, a control signal bus, and a status  signal
bus in addition to a data bus. However, for the sake
of clarity, the various  busses are illustrated in
Figure 9 as the bus system 920. The device 902 may
also include a digital signal processor (DSP) 918 for
use in processing signals. [0064] Figure 10 is a block
diagram of an access router 1008 in accordance with
one embodiment of the disclosed systems and methods.
Examples of different  implementations of an access
router 1008 include, but are not limited to, a base
station, an eNB, a base station controller, a base
station transceiver, etc. The  access router 1008
includes a transceiver 1020 that includes a
transmitter 1010  and a receiver 1012. The transceiver
1020 may be coupled to an antenna 1018.  The access
router 1008 further includes a digital signal
processor (DSP) 1014, a  general purpose processor
1002, memory 1004, and a communication interface
1006. The various components of the access router 1008
may be included  within a housing 1022. [0065] The
processor 1002 may control operation of the access
router 1008. The  processor 1002 may also be referred
to as a CPU. The memory 1004, which  may include both
read-only memory (ROM) and random access memory (RAM),
provides instructions and data to the processor 1002.
A portion of the memory  1004 may also include
non-volatile random access memory (NVRAM). The  memory
1004 may include any electronic component capable of
storing  electronic information, and may be embodied
as ROM, RAM, magnetic disk  storage media, optical
storage media, flash memory, on-board memory included
WO 2008/051868 PCT/US2007/081998  



18 with the processor 1002, EPROM memory, EEPROM
memory, registers, a hard  disk, a removable disk, a
CD-ROM, etc. The memory 1004 may store program
instructions and other types of data. The program
instructions may be executed  by the processor 1002 to
implement some or all of the methods disclosed herein.
[0066] In accordance with the disclosed systems and
methods, the antenna 1018  may receive reverse link
signals that have been transmitted from a nearby
gateway node 902. The antenna 1018 provides these
received signals to the  transceiver 1020 which
filters and amplifies the signals. The signals are
provided from the transceiver 1020 to the DSP 1014 and
to the general purpose  processor 1002 for
demodulation, decoding, further filtering, etc. [0067]
The various components of the access router 1008 are
coupled together by  a bus system 1026 which may
include a power bus, a control signal bus, and a
status signal bus in addition to a data bus. However,
for the sake of clarity, the  various busses are
illustrated in Figure 10 as the bus system 1026.
[0068] Information and signals may be represented
using any of a variety of  different technologies and
techniques. For example, data, instructions,
commands, information, signals and the like that may
be referenced throughout  the above description may be
represented by voltages, currents,  electromagnetic
waves, magnetic fields or particles, optical fields or
particles or  any combination thereof. [0069] The
various illustrative logical blocks, modules and
circuits described in  connection with the embodiments
disclosed herein may be implemented or  performed with
a general purpose processor, a digital signal
processor (DSP),  an application specific integrated
circuit (ASIC), a field programmable gate array  



signal (FPGA) or other programmable logic device,
discrete gate or transistor WO 2008/051868
PCT/US2007/081998  19 logic, discrete hardware
components or any combination thereof designed to
perform the functions described herein. A general
purpose processor may be a  microprocessor, but in the
alternative, the processor may be any conventional
processor, controller, microcontroller or state
machine. A processor may also be  implemented as a
combination of computing devices, e.g., a combination
of a  DSP and a microprocessor, a plurality of
microprocessors, one or more  microprocessors in
conjunction with a DSP core or any other such
configuration. [0070] The steps of a method or
algorithm described in connection with the
embodiments disclosed herein may be embodied directly
in hardware, in a  software module executed by a
processor or in a combination of the two. A  software
module may reside in any form of storage medium that
is known in the  art. Some examples of storage media
that may be used include RAM memory,  flash memory,
ROM memory, EPROM memory, EEPROM memory, registers, a
hard disk, a removable disk, a CD-ROM and so forth. A
software module may  comprise a single instruction, or
many instructions, and may be distributed over
several different code segments, among different
programs and across multiple  storage media. An
exemplary storage medium may be coupled to a processor
such that the processor can read information from, and
write information to, the  storage medium. In the
alternative, the storage medium may be integral to the
processor. [0071] The methods disclosed herein
comprise one or more steps or actions for  achieving
the described method. The method steps and/or actions
may be  



interchanged with one another without departing from
the scope of the claims.  In other words, unless a
specific order of steps or actions is required for
proper  operation of the embodiment that is being
described, the order and/or use of WO 2008/051868
PCT/US2007/081998  20 specific steps and/or actions
may be modified without departing from the scope  of
the claims. [0072] Functions such as executing,
processing, performing, running,  determining,
notifying, sending, receiving, storing, requesting,
and/or other  functions may include performing the
function using a web service. Web  services may
include software systems designed to support
interoperable  machine-to-machine interaction over a
computer network, such as the Internet.  Web services
may include various protocols and standards that may
be used to  exchange data between applications or
systems. For example, the web services  may include
messaging specifications, security specifications,
reliable  messaging specifications, transaction
specifications, metadata specifications,  XML
specifications, management specifications, and/or
business process  specifications. Commonly used
specifications like SOAP, WSDL, XML, and/or  other
specifications may be used. [0073] While specific
embodiments have been illustrated and described, it is
to  be understood that the claims are not limited to
the precise configuration and  components illustrated
above. Various modifications, changes and variations
may be made in the arrangement, operation and details
of the embodiments  described above without departing
from the scope of the claims. WO 2008/051868
PCT/US2007/081998  



21 CLAIMS  1. A method for using Internet mobility
protocols with non Internet mobility  protocols,
comprising: communicating with a first gateway node
using a first protocol, wherein  the first protocol is
a non Internet mobility protocol; managing a home
address (HoA) for a mobile node; receiving updates
regarding the location of the mobile node within a
domain using a second protocol, wherein the second
protocol is  an Internet mobility protocol; and
managing intra-domain mobility for the mobile node
using the second  protocol. 2. The method of claim 1,
wherein the method is implemented by a second  gateway
node comprising a servicing general packet radio
services support  node (SGSN) collocated with a local
mobility agent. 3. The method of claim 1, wherein the
method is implemented by a second  gateway node
comprising an Evolved Packet System (EPS) serving
gateway  node (SGW) collocated with a local mobility
agent. 4. The method of claim 1, wherein the first
protocol comprises a general  packet radio services
tunneling protocol (GTP). WO 2008/051868
PCT/US2007/081998  22 5. The method of claim 1,
wherein the second protocol comprises a proxy  mobile
Internet Protocol (PMIP). 6. The method of claim 1,
wherein the second protocol comprises a Mobile  



Internet Protocol (MIP). 7. The method of claim 1,
wherein the updates regarding the location of the
mobile node are received from one or more access
routers using the second  protocol. 8. The method of
claim 1, further comprising: receiving data packets at
a local mobility agent from an access router  using an
Internet Protocol (IP) based tunnel; providing the
data packets to a servicing node; and tunneling the
data packets from the servicing node to the first
gateway  node using a non-IP tunnel. 9. The method of
claim 1, further comprising: receiving data packets at
a servicing node from the first gateway node  using a
non-IP tunnel; providing the data packets to a local
mobility agent; and tunneling the data packets to a
corresponding access router using an IP  based tunnel.
10. The method of claim 1, further comprising using
the second protocol for  communications between a
local mobility agent and a home agent. WO 2008/051868
PCT/US2007/081998  23 11. The method of claim 1,
further comprising using the first protocol for
communications between a servicing node and one or
more access routers. 12. A gateway node that is
configured to use Internet mobility protocols with
non Internet mobility protocols, the gateway node
comprising: a processor; 



memory in electronic communication with the processor;
instructions stored in the memory, the instructions
being executable to:  communicate with a second
gateway node using a first protocol,  wherein the
first protocol is a non Internet mobility protocol;
manage a home address (HoA) for a mobile node; receive
updates regarding the location of the mobile node
within a  domain using a second protocol, wherein the
second  protocol is an Internet mobility protocol; and
manage intra-domain mobility for the mobile node using
the  second protocol. 13. The gateway node of claim
12, wherein the gateway node comprises a  servicing
general packet radio services support node (SGSN)
collocated with a  local mobility agent. 14. The
gateway node of claim 12, wherein the gateway node
comprise an  Evolved Packet System (EPS) serving
gateway node (SGW) collocated with a  local mobility
agent. WO 2008/051868 PCT/US2007/081998  24 15. The
gateway node of claim 12, wherein the first protocol
comprises a  general packet radio services tunneling
protocol (GTP). 16. The gateway node of claim 12,
wherein the second protocol comprises a  proxy mobile
Internet Protocol (PMIP). 17. The gateway node of
claim 12, wherein the second protocol comprises a
Mobile Internet Protocol (MIP). 18. The gateway node
of claim 12, wherein the updates regarding the  



location of the mobile node are received from one or
more access routers using  the second protocol. 19.
The gateway node of claim 12, wherein the instructions
are further  executable to: receive data packets from
an access router using an Internet Protocol  (IP)
based tunnel; provide the data packets to a servicing
node; and tunnel the data packets from the servicing
node to the second gateway  node using a non-IP
tunnel. 20. The gateway node of claim 12, wherein the
instructions are further  executable to: receive data
packets at a servicing node from the second gateway
node  using a non-IP tunnel; provide the data packets
to a local mobility agent; and WO 2008/051868
PCT/US2007/081998  25 tunnel the data packets to a
corresponding access router using an IP  based tunnel.
21. The gateway node of claim 12, wherein the
instructions are further  executable to use the second
protocol for communications with a home agent.  22.
The gateway node of claim 12, wherein the instructions
are further  executable to use the first protocol for
communications between a servicing  node and one or
more access routers. 23. A computer-program product
for using Internet mobility protocols with  non
Internet mobility protocols, the computer-program
product comprising a  



computer readable medium having instructions thereon,
the instructions  comprising: code for communicating
with a first gateway node using a first protocol,
wherein the first protocol is a non Internet mobility
protocol; code for managing a home address (HoA) for a
mobile node; code for receiving updates regarding the
location of the mobile node  within a domain using a
second protocol, wherein the second  protocol is an
Internet mobility protocol; and code for managing
intra-domain mobility for the mobile node using the
second protocol. 24. An apparatus for using Internet
mobility protocols with non Internet  mobility
protocols, the apparatus comprising: WO 2008/051868
PCT/US2007/081998  26 means for communicating with a
first gateway node using a first protocol,  wherein
the first protocol is a non Internet mobility
protocol; means for managing a home address (HoA) for
a mobile node; means for receiving updates regarding
the location of the mobile node  within a domain using
a second protocol, wherein the second  protocol is an
Internet mobility protocol; and means for managing
intra-domain mobility for the mobile node using the
second protocol. 


