06/032003 A2 I 1K O O O OO OO

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
23 March 2006 (23.03.2006)

(10) International Publication Number

WO 2006/032003 A2

(51) International Patent Classification:
HO04Q 7/00 (2006.01) HO4L 12/56 (2006.01)

(21) International Application Number:
PCT/US2005/033071

(22) International Filing Date:
13 September 2005 (13.09.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/608,908 13 September 2004 (13.09.2004) US

(71) Applicant (for all designated States except US): NEX-
TEL COMMUNICATIONS, INC. [US/US]; 2001 Ed-
mund Halley Drive, Reston, VA 20191 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): WALL, Stephen, B.
[US/US]; 1969 Logan Manor Drive, Reston, VA 20190
(Us).

(74) Agents: GALLAGHER, Dennis, R. et al.; Crowell &
Moring LLP, Intellectual Property Group, P.O. Box 14300,
Washington, DC 20044-4300 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, T1, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: SYSTEM AND METHOD FOR HANDOFF PROCESSING

NS
% >v<
___________________________ #“ BSR
24b~{NeighborIps |
\\ Neighbor IPs ‘
N 26h~1{ MN Coniexts Home |32
A - ] Agent
~N o 20b
Y - V ~
/ a2 /
BSR ) 4
{ ,f N P
~ 24: :
a“{ Neighbor IPs : y ity
K 20a S AN e \
SYS
. AAA/ |34
_______________________ = BSR 3 A L
a Ay K
. 12—TIMN Contexts V s
46 : F= a6
4 MN| S m
6,
S —

(57) Abstract: A system and method for optimizing handoff processing in networks with fully collapsed base station routers is
& disclosed. In accordance with exemplary embodiments of the present invention, handoff processing is optimized by allowing base
station routers to automatically discover, and maintain lists of, their neighbor base station routers. Using the list of discovered
neighbor base station routers, a base station router polls its neighbors for a list of all active users. The base station router then
polls the Context Transfer Server (CTS) database for these users’ contexts. Accordingly, instead of polling the CTS database during
handoff, the present invention allows a base station router to activate the context from local memory.
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SYSTEM AND METHOD FOR HANDOFF PROCESSING

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present invention claims the benefit of U.S. Provisional Patent
Application No. 60/608,908, filed September 13, 2004, the disclosure of which is

incorporated herein by reference.

- FIELD OF THE INVENTION

[0002] The present invention relates generally to wireless communications

systems and more particularly to systems and methods for handoff processing.

BACKGROUND OF THE INVENTION

[0003] Wireless communications systems typically include a plurality of base
stations, each servicing mobile nodes within an associated coverage area. As a
mobile node roams between base stations, it is desirable to transition active
mobile sessions to the new base station. For example, it is desirable to have
real-time or streaming applications such as Voice-over-Internet Protocol (VoIP)
continue without interruption and without loss of data packets. The user
experience can be adversely affected if there are lengthy processing delays or

other interruptions during the handoff process.

[0004] In a conventional handoff process, a mobile node first detects the new
base station and negotiates a new communications link, which may include a
new mobile IP address (“care of address”) when the mobile node changes
subnetworks. The mobile node next notifies its home network of the current
binding between its home address and the mobile IP address. The home agent
ensures that the mobile node maintains connectivity with the Internet as it

traverses subnetworks.

[0005] During the handoff process, the destination base station polls the

wireless communications system to determine the user’s context so that mobile
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node’s current Class of Service (CoS) can be maintained after the handoff.
Context information may include data relating to security, policy, Quality of
Service (QoS), header compression and other information. Retrieving and
establishing the mobile node’s current context at the destination base station
router is time consuming and may delay the handoff. Further delays may be
found where the source and destination base stations operate on different

subnets, or with different technologies or protocols.

[0006] In view of the above, there is a need for an improved system and

method for handling handoff processing.

SUMMARY OF THE INVENTION

[0007] The present invention is a system and method for handoff processing
between base station routers. In one embodiment a method for handoff
processing between a source base station and a destination base station first
involves discovering an IP address of a first mobile node registered on the
source base station. Next, a context of the first mobile node is stored in a cache
of the destination base station. A handoff request from the first mobile node is
then processed. The stored context is applied to the first mobile node on the

destination base station.

[0008] In another embodiment, a base station router includes a control
processor, a cache memory and a program memory. The program memory
includes program instructions for causing the control processor to perform steps
including discovering an IP address of a first mobile node registered on a
neighboring base station, storing a context of the first mobile node in the cache,
and processing a handoff request from the first mobile node, including
registering the first mobile node for use on the base station and applying the

stored context to the first mobile node.

[0009] In an alternative embodiment, the program memory includes a

neighbor discovery function adapted to retrieve a neighbor base station IP

-9-
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address from a handoff process. The program memory also includes a neighbor
polling function for discovering the IP address of the first mobile node, including
polling a neighbor base station for an IP address of each active mobile node on
the neighbor base station, and receiving from the neighbor base station the IP

address of the first mobile node.

[0010] In another embodiment, a wireless network comprises a CTS server
storing a mobile node context, a home agent adapted to forward IP
communications directed to a home address of the mobile node to a local IP
address assigned to the mobile node, a first base station providing wireless
communications with the mobile node, and a second base station storing a

context ‘of the mobile node.

[0011] In another embodiment, a method for handoff processing between
base station routers includes establishing dual uplinks between the mobile node
and each of the first and the second base station routers, setting a mobile node
context, creating a low-priority tunnel between the pair of base station routers,
performing a MIP update for the mobile node, and removing the temporary

tunnel.

[0012] A more complete understanding of the present invention will be
afforded to those skilled in the art, as well as a realization of additional
advantages and objects thereof, by a consideration of the following detailed
description. Reference will be made to the appended sheets of drawings, which
will first be described briefly. !

BRIEF DESCRIPTION OF THE DRAWINGSS

[0018] The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when taken
in conjunction with the drawings in which like reference characters identify

correspondingly throughout and wherein:

-3-
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[0014] Figure 1 illustrates an embodiment of the present invention;
[0015] Figure 2 illustrates an embodiment of a base station router;

[0016] Figures 3 illustrates an embodiment of an operation of the base

station router of Fig. 2;

[0017] TFigures 4a-c illustrate base station configurations, including an

embodiment of a fully collapsed base station router;

[0018] Figures bHa-d illustrate a handoff process in accordance with an

embodiment of the present invention;

[0019] Figures 6a-c illustrate an embodiment of micro-mobility within a

home region;

[0020] Figures 7a-b illustrate an embodiment of macro-mobility across

regions in accordance with the present invention;
[0021] Figure 8 illustrates micro-mobility within a remote region; and

[0022] Figs. 9a-b illustrate an embodiment of a paging process in accordance

with the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0023] An exemplary embodiment of the present invention will be described
with reference to Fig. 1. A wireless communications system 2 includes a one
base station router (BSR) 4 providing wireless communications services to a
mobile node (MN) 6 within a coverage area 8. The BSR 4 includes a memory
storing a neighbor IP list 10 of known neighboring base stations, if any, and
context information 12 relating to a state of active mobile nodes serviced by the

identified neighboring base stations.
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[0024] The mobile node 6 communicates with the BSR 4 by exchanging data
according to a predetermined digital communications protocol, such as time
division multiple access (TDMA). It will be appreciated that in alternate
embodiments the BSR 4 may support other multiple-access wireless
communications systems and protocols, such as code division multiple access
(CDMA), wideband CMDA (WCDMA), Advanced Mobile Phone Service (AMPS),
Global System for Mobile Communications (GSM), General Packet Radio
Services (GPRS), High Data Rate (HDR) technology, Push-to-Talk over Cellular
(PoC) or voice and data services provided over a broadband network such as

WiFi, WiMax, an 802 protocol or similar system.

[0025] The BSR 4 facilitates at least one mode of wireless communication
such as interconnect, dispatch, email, short messaging service (SMS),
multimedia messaging service (MMS) and packet data communications. The
MN 6 may be any device that is adapted for communication with the BSR 4
such as a mobile phone, pager, personal digital assistant (PDA), a Personal
Computer Memory Card International Association (PCMCIA) card, or portable
computer. In the exemplary embodiment, the BSR 4 and MN 6 are adapted to

exchange packet data communications using the Internet Protocol.

[0026] It will be appreciated that the wireless communications system 2
illustrated in Fig. 1 is exemplary and that alternative configurations and
network components may be implemented within the spirit and scope of the
exemplary embodiment of the present invention. For example, the wireless
communications system may include a plurality of base stations, base station
controllers, mobile switching centers, Home and Visitor Location Registers,

presence and location servers, and other wireless communications equipment.

[0027] The BSR 4 is also connected to an IP network 30, such as the Internet,
which facilitates communications with at least one home agent (HA) 32. The
home agent 32 routes communications to the MN 6 as it roams the wireless

communications system 2. An Authentication, Authorization and Accounting

-5-
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(AAA) entity 34 includes a Context Transfer Server (CTS) and maintains
associated subscriber data 36, including the present context of the mobile node
6.

[0028] As illustrated, two neighboring base station routers, 10a and 10b,
provide wireless services to mobile nodes within their respective coverage areas
12a and 12b, respectively. As used herein, a neighboring base station router of
BSR 4 refers to any base station from which a mobile node may be handed off to
the BSR 4, or vice versa. For example, the neighboring base stations may
include base stations that belong to the same network as the base station 4,
belong to a different network or subnetwork, operate on a different

administrative domain, or operate on a different technology or protocol.

[0029] In operation, a plurality of mobile nodes 40, 42, 44 and 46 actively
communicaté with the base station routers 20a and 20b. Each mobile node has
an associated home network and has a local “care of address” on the wireless
network 2 that was assigned when it registered with the base stations 20a or
20b. Each mobile node registers its “care of address” with the home agent 32
which in turn routes packet data directed to the mobile node to the “care of

address.” The present context of each mobile node is maintained by the
AAA/CTS 34.

[0030] When an active mobile node 46 moves from one cell (12a) to another
(8), a handoff process may be initiated. In accordance with the exemplary
embodiment, handoff processing is optimized by enabling the BSR 4 to
automatically discover and maintain the list of neighboring base station routers
10. Using the list 10, the base station router 4 polls each neighboring base
station 20a and 20D for a list of active mobile nodes 12. The base station router
4 then polls the CTS server 34 for a stored mobile node context associated with
each identified mobile node 12. Context information is returned to, and stored
by, the base station 4 and may include information relating to AAA, security,

policy, Quality of Service (QoS), header compression and other information. By
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polling the CTS database 36 before handoff, the base station router 4 may
immediately activate the context from local memory during the handoff process

without significant delay.

[0031] An embodiment of a base station router 50 will be described in further
detail with reference to Fig. 2. The BSR 50 includes a processor 52, a program
memory 54 storing program instructions for instructing the processor 52, and a
data memory 70. The program memory 54 includes a neighbor discovery
function 56 used to discover the IP addresses of neighboring base stations, and
a neighbor polling function 58 for querying neighboring base stations for the IP
addresses of active mobile nodes. The program memory 54 also includes a
handoff function 60 for facilitating handoffs between the base station router 50
and a neighboring base station using the discovery and caching features of the
present embodiment. The data memory 70 stores IP addresses of neighboring
base stations 72, and data 74 listing active mobile nodes and associated context
information. In one embodiment, the data 74 includes a neighboring base
station IP address, a local IP address assigned to the mobile node by the
network, a home IP address for the mobile node, a context of the mobile node,

and a timer establishing an expiration for the data.

[0032] Referring to Fig. 3 an embodiment of the operation of the base station
router 50 will now be described. In step 100, the base station router 50
automatically discovers and maintains a list of neighboring base stations. In
one embodiment, the base station router 50 stores the IP address of each base
station involved in a handoff process with the base station router 50. In an
alternate embodiment, neighboring base stations may be identified through a
domain host control protocol (DHCP) service discovery. In step 102, the base
station router 50 periodically polls identified neighbor base stations for the IP
address of each active mobile node serviced by the respective neighbor base
station. It is anticipated that an appropriate time interval between polling for

active users will depend on a variety of factors including network configuration,

-7
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network utilization and frequency at which the data is expected to change. In
step 104, the base station router retrieves the context for each of the identified
active mobile nodes by querying the home AAA/CTS database. The context is
stored in a local cache memory 74. In step 106, during a handoff operation in
which a mobile node has moved into the coverage area of the base station router
50, the mobile node context is quickly retrieved from local cache memory 74, if
available, avoiding the more time intensive query of the AAA/CTS database

during handoff processing.

[0033] In the exemplary embodiment, the base station router 50 is a fully
collapsed base station router as illustrated in Figs. 4a-c. In Fig. 4a, base
stations 150a and 152a are connected to a base station controller (BSC) 154a
via T1 lines, and the BSC 154a is connected to a Foreign Agent/Packet Data
Serving Node (FA/PDSN) 156a via an A10/A11 interface. The FA/PDSN 156a
communicates with a home agent 158a for a mobile node via an IP connection. ‘
Fig. 4b illustrates a partially collapsed architecture of the embodiment in Flg
4a in which the FA/PDSN 156b is maintained as part of the BSC 154b.

[0034] Figure 4c illustrates an exemplary fully collapsed base station router

. architecture in accordance with an embodiment of the present invention. In

this embodiment the foreign agent and base station controller are collapsed into
the base stations 150c and 152c¢, allowing the base stations to communicate
with the home agent 158 via a T1 line. Compared to the architectures of Figs.
4a and 4D, the architecture of Fig. 4c has the advantage of low latency and
enables mobile IP (MIP) based micro- and macro-mobility. There are a large
number of wireless IP networks that may be supported by this architecture
such as Personal Area Networks (PANs), Local Area Networks (LANS), satellite,
cellular WANs, WiMAX and 3G and 4G systems.

[0085] In micro-mobility handoff processing, routing occurs without the
Mobile IP address change. Micro-mobility handoff processing in a fully

collapsed base station router architecture of the present embodiment includes

-8-
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establishing dual uplinks with each of a pair of base stations, user context
establishment via CTS on destination base station router or via cache,
temporary low-priority tunnel between base station routers, a MIP update, and

tearing down of the temporary tunnel.

5 [0036] The exemplary handoffs illustrated in Figs. 5 through 9 can be

characterized based on the information in the following table:

Source BSR Destination Mobility Destination Region
BSR Scheme
A B Micro Home
B ‘ C Macro Remote
C D Micro Remote

[0037] In the mobility management scheme of the exemplary embodiment,
the AAA/CTS subscriber database is unified and distributed. Each mobile
node’s record is maintained by the corresponding HA, and each mo.bile node
10  tracks its HA and last known serving HA (currentHA) in volatile memory. Each

base station router is configured with a corresponding serving HA (localHA).

[0038] The following is exemplary pseudo-code for the MIP update portion of

all handoff processing:
IF {localHA=HA)} {
15 MIP binding update HA = destBSR
} ELSE {
MIP binding update localHA > destBSR
IF {currentHA!=localHA} {
MIP binding update HA = localHA
20 } |
}

~

[0039] Figures 5a-d illustrate an exemplary system and method for micro-

mobility within a home region. Specifically, Figures 5a-c illustrate exemplary

-9-
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handoff processing from base station router A to base station router B using the
discovery and cache features described herein. An exemplary handoff process is
illustrated in Fig. 5d and will be described with reference to Fig. 5a. First,
mobile node 1 (MN1) 200 registers with base station router A (BSR_A). Next,
mobile node 2 (MN2) 210 registers with BSR_A. Referring to Figs. 5b and 5d, in
step 3, MN2 establishes an uplink to base station router B (BSR_B) 2002. In
step 4, BSR_B requests the MN_2 context from the CTS1 and then establishes
the MN2 context received from the CTS1. In this embodiment, the base station
router B starts without knowledge of neighboring base stations or neighboring
mobile nodes, so the context is retrieved from the home network. The handoff of
mobile station 1 from base station router A to base station router B does not
benefit from auto neighbour discovery or context caching, but all future
handoffs between base station router A and base station router B will benefit
from instantaneous context activation provided via the mechanisms of auto

neighbour discovery and context transfer.

[0040] A temporary tunnel is next established between base station router A
and base station router B to redirect communications received at base station A
to MIN2 through base station B. A MIP Update is then performed notifying the
HA to direct traffic to the MN2 through base station router B.

[0041] As a result of the handoff process, base sfation routers A and B are
now aware that they are neighbors, and each stores the other’s IP address in its
neighbor list. In step 10, base station router A polls base station router B for
active mobile nodes. Base station router B returns a list of active mobile nodes,
including the IP address of MN_2. Base station router A then polls the CTS1
for the MN_2 context, which it receives and stores in the cache. Similarly, in
step 14 base station router B polls base station router A for active mobile nodes.
Base station router A returns the IP address of MN_1 and other active mobile
nodes. In steps 16 & 17, base station router B retrieves the context for MN1

P

and stores the context in its local cache.

-10 -
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[0042] Referring to Figs. 5¢c and 5d, MN1 roams into the coverage area of
BSR_B and in step 18 establishes an uplink to the BSR_B. BSR_B returns the
current context of MN_1 as stored in the local cache. Next, a temporary low
priority tunnel is established between BSR_A and BSR_B, a MIP update is
performed in step 21 via BSR_B, and the temporary low-priority tunnel is
removed in step 22. In one embodiment, the MIP update is performed in

accordance with the following pseudo-code:
| HA=HA1
localHA=HA1
currentHA=HA1

- IF {localHA=HA} {
MIP binding update HA > destBSR
} ELSE {
MIP bipding update localHA > destBSR
IF {currentHA!=localHA} {
MIP binding update HA - localHA |

}

)

[0043] In the exemplary embodiment, neighbor auto-discovery takes place
during the first handoff between any two base station routers. Upon base
station router reboot, these lists may need to be re-established dynamically.
Neighbor auto-discovery could also be extended to operate across networks
within different administrative control and using various IP based access

technologies.

[0044] Certain application specific context information such as SIP call state

may be problematic to cache on all base station routers adjacent to the base
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station router holding the active call. This issue could be eliminated if call state
is maintained within the core network and the appropriate proxy call state

control function (P-CSCF) is implemented on the base station router.

[0045] In one embodiment, each context cache for a mobile device has an
associated timeout to avoid over aggressive signaling which could impact
backhaul load or under aggressive signaling which would nullify the advantages

of context caching.

[0046] Figs. 6a-b illustrates another representation of micro-mobility from
base station roufer A to base station router B. Referring to Fig. 6a, first the
mobile node 200 registers with the base station A (202). Second, the home
agent 206 routes incoming IP packets to MN 200 through the base station A.
Referring now to Fig. 6b, third the mobile node establishes an uplink with base
station B (204). Fourth, a temporary low priority tunnel is established between
the base stations A and B to redirect incoming traffic from the home agent 206
to the base station B. Referring to Fig. 6¢c, the home agent redirects
communications to the mobile node through the base station router B in step

five. In step six, the temporary tunnel is torn down and handoff is complete.

[0047] Figures 7a-b illustrate macro-mobility across regions in accordance
with an exemplary embodiment of the present invention. Specifically, these
figures illustrate handoff processing from base station router B to base station
router C. As illustrated, the network is divided into two regions, with each
region supported by its own Home Agent (HA) 206 and 220, respectively. The
mobile node in this example is provisioned with a static IP address routed by
HA1l. In Figure 7a the mobile node 200 first registers with base station B.
Second, after a MIP update, the home agent routes IP data packets to the
mobile node through the base station B. Third, the mobile node establishes an
uplink with base station C. The user context is established via CTS2 from base
station router C or through local cache memory if available. Fourth, a

temporary tunnel is established between base station B and base station C.
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Referring to Fig. b, fifth, after a MIP update, a tunnel is established between
home network 206 and home network 220 so that HA1 routes IP packet data
through HA2 and, sixth, via base station router C to mobile node 200. Seventh,

the temporary tunnel is torn down and the handoff process is complete.

[0048] In one embodiment, the MIP updates in accordance with Figs. 7a and

7b are performed in accordance with the following pseudo-code:
HA=HA1
localHA=HA2
currentHA=HA1

IF {localHA=HA} {
MIP binding update HA - destBSR
} ELSE {
MIP binding update localHA > destBSR
IF {currentHA!=localHA} { ¢
MIP binding update HA - localHA

}

[0049] Figure 8 illustrates an embodiment of micro-mobility within a remote
region. Specifically, handoff processing from base station router C to base
station router D is illustrated. First, mobile node 200 registers with base
station C. Second, the home agent 206 routes incoming IP packets to regional
home agent 220, which routes the packets to the mobile node in step 3. Fourth,
dual uplinks with base station router C and base station router D are
established and a user context is established via local cache or CTS2 on base
station router D. Fifth, a temporary low-priority tunnel is established from

base station router C to base station router D to redirect communications

-13 -



10

15

20

25

WO 2006/032003 PCT/US2005/033071

intended for mobile node 200 through base station router D. Sixth, MIP update
via base station router D is next accomplished, which results in home agent 220
routing IP packets to mobile node 200 through base station D. The temporary

tunnel is then torn down.

[0050] In one embodiment, the MIP update is performed in accordance with

the following pseudo-code:
HA=HA1
localHA=HAZ2
currentHA=HA2

IF {localHA=HA} {
MIP binding update HA - destBSR
} ELSE {
MIP binding update localHA - destBSR
IF {currentHA!=localHA} {
MIP binding update HA - localHA

}

[0051] Figures 9a-b illustrate an exemplary paging process in accordance
with an embodiment of the present invention. Macro-mobility has not been
standardized for the fully collapsed base station router architecture. The
paging process for the fully collapsed base station router involves the user
entering idle mode due to traffic inactivity, and sending a location update to
new base station router. A tunnel is established from the source base station
router to the destination base station router. Uplink or Downlink traffic forces
the destination base station router to page the wuser. User context

establishment is performed via the CTS on the destination base station router
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or via cache on the base station router. Finally, a MIP update is performed and

the temporary tunnel is torn down.

[0052] Mobile node 400a is initially active at base station router A, and then
enters an idle mode. Communications (1) are provided to mobile node 400a
through base station A. Next, the mobile node (reference 400b) roams to base
station B, where a communications path (2) is directed to mobile node 400b
through base station A, which routes communications to base station B. Next
the mobile node roams to base station C. A communications (3) path is
established from the home agent, through base station A, which forwards
communications to base station C and mobile node 400c. Next, mobile node
400c roams to base station D. As above, a communications path (4) is
established from home agent 406 through base station A, which redirects
communications to base station D. The mobile node 400d is paged by base
station router D, user context established via CTS2 on base station router D
(unless context has been previously stored in local cache) and a MIP update via
base station router D. Referring to Fig. 9b, a communications path (5) is then
set up from HA1 to HA2, and from HA2 to mobile node 400d, via base station
router D. The MIP update can be performed in accordance with the following

pseudo-code:
HA=HA1
localHA=HA2
currentHA=HA1

IF {localHA=HA} {
MIP binding update HA - destBSR

} ELSE {
MIP binding update localHA - destBSR
IF {currentHA!=localHA} {
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MIP binding update HA - localHA

}

[0053] Having thus described various embodiments of the present invention,
it should be apparent to those skilled in the art that certain advantages of the
within described system have been achieved. It should also be appreciated that
various modifications, adaptations, and alternative embodiments thereof may

be made within the scope and spirit of the present invention.
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CLAIMS

What is claimed is:

1. A method for handoff processing between a source base station and a
destination base station, comprising the steps of:

discovering an IP address of a first mobile node registered on the source
base station;

storing a context of the first mobile node in a cache of the destination
base station; and

processing, at the destination base station, a handoff request from the
first mobile node, wherein the stored context is applied to the first mobile node

on the destination base station.

2. The method of Claim 1 wherein the destination base station further

performs steps comprising discovering an IP address of the source base station.

3. The method of Claim 2 wherein the step of discovering an IP address of
the source base station comprises:

performing a handoff process with the source base station, the handoff
processing including an IP address of the source base station; and

storing the IP address of the source base station for access by the

destination base station.

4, The method of Claim 2 wherein the step of discovering an IP address of

the source base station comprises performing a DHCP service discovery.

5. The method of Claim 1 wherein the step of discovering the IP address of

the first mobile node comprises the steps of:
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polling the source base station for IP addresses of active mobile nodes;
and
receiving from the source base station the IP address of the first mobile

node.

6. The method of Claim 1 wherein the step of processing the handoff request

comprises loading the first mobile node’s context information from the cache.

7. The method of Claim 1 further comprising

registering a second mobile node with the destination base station; and

handing off the second mobile node from the destination base station to
the source base station, wherein an IP address of the source base station is
discovered by the destination base station;

polling the source base station by the destination base station to obtain a
list of active mobile nodes on the source base station; and

polling, by the destination base station router, a context transfer server

database for contexts of mobile stations active on the first base station router.

8. A base station comprising:
a control processor;
a cache; and
a program memory storing program instructions for causing the control
processor to perform steps including:
discovering an IP address of a first mobile node registered on a
neighboring base station;
storing a context of the first mobile node in the cache;
processing a handoff request from the first mobile node, including
registering the first mobile node for use on the base station and applying the

stored context to the first mobile node.
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9. The base station of Claim 8 wherein the program memory further
comprises a neighbor discovery function.

10. The base station of Claim 9 wherein the neighbor discovery function
comprises the step of retrieving a neighbor base station IP address from a

handoff process.

11. The base station of Claim 9 wherein the neighbor discovery function

comprises the step of initiating a DHCP service discovery.

12. The base station of Claim 8 wherein the step of discovering the IP
address of the first mobile node comprises the steps of:

polling a neighbor base station for an IP address of each active mobile
node on the neighbor base station; and

receiving from the neighbor base station the IP address of the first mobile

node.

13. The base station of Claim 9 further comprising:

a foreign agent adapted to assign a care of address to the first mobile
device and, receive data communications directed to the first mobile device’s
home address; and

an interface to an IP network facilitating communications with a home

agent of the first mobile device.

14. The method of Claim 15 further comprising
registering a second mobile node with the destination base station; and
handing off the second mobile node from the destination base station to
the source base station, wherein an IP address of the source base station is

discovered by the destination base station;
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polling the source base station by the destination base station to obtain a
list of active mobile nodes on the source base station; and.

polling, by the destination base station router, a context transfer server
database for contexts of mobile stations active on the first base station router;

and

15. A wireless network comprising:

a CTS server storing a mobile node context;

a home agent adapted to forward IP communications directed to a home
address of the mobile nﬁde to a local IP address assigned to the mobile node;

a first base station providing wireless communications with the mobile
node; and

a second base station storing a context of the mobile node.

16. The wireless network of Claim 15 wherein the second base station
comprises:
a neighbor discovery function adapted to identify an IP address of the

first base station.

17. The wireless network of Claim 15 wherein the second base station
comprises:

a neighbor polling adapted to identify an IP addpess of the mobile node,
retrieve a context associated with the IP address and store the retrieved

context.

18. The wireless network of Claim 15 wherein the second base station
comprises:
a handoff processing function adapted to transfer a communications

session of the mobile node from the first base station to the second base station.
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19. The wireless network of Claim 15 wherein the second base station is a

fully collapsed base station router.

20. In a network having first and second base station routers, and a mobile
node communicating with the first communications router, a n;lethod for handoff
processing between the base station routers comprising the steps of:

establishing dual uplinks between the mobile node and each of the first
and the second base station routers;

- setting a mobile node context;
creating a low-priority tunnel between the pair of base station routers;
performing a MIP update for the mobile node; and

removing the temporary tunnel.

21. The method of Claim 20 wherein the mobile node context is establishgad

via CTS through the second base station router.

29.  The method of Claim 20 wherein the mobile node context is established

via cache memory associated with the second base station router.

23. The method of Claim 22 further comprising:
discovering a neighbor base station router of the second base station
router, including an associated IP address;

storing the IP address in the cache.
24. The method of Claim 23 further comprising:

polling the neighbor base station router for active mobile nodes on the

neighbor base station router.
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