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METHOD AND APPARATUS FOR SIMPLE PPP 
HANDOFF FOR MOBILE USERS 

RELATED APPLICATION(S) 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 09/771,929, filed Jan. 29, 2001. The entire 
teachings of the above application are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

0002. In wireless data communication networks, it is 
foreseeable that mobile station users will travel from one 
base station Zone to another base station Zone while using 
the same application Supported by a remote server on a 
computer network, Such as the Internet. Thus, the base 
stations change, but the remote server Supporting the appli 
cation remains the same. 

0003) A personal computer user accessing a remote elec 
tronic mail (email) account on a moving train provides a 
good example of a wireless data communication application. 
It is desirable for the user that the session be uninterrupted, 
meaning that neither disconnection nor retraining occur 
while reading and/or responding to received email. Discon 
nection means that a loss of communication with the remote 
server has occurred. Retraining means that the wireless 
modems Supporting the wireless communication has to be 
retrained. Retraining may also require instantiating a new 
point-to-point protocol (PPP) session over a new network 
path from the remote server through the next base station. 
0004. In network environments having a circuit switched 
infrastructure composing much of today's networks, a base 
station controller (BSC) switches a circuit in a base trans 
ceiver station (BTS) to maintain a persistent state during the 
duration of a call. When the mobile station moves to a next 
BTS Zone, as described above, the BSC Switches circuits in 
the corresponding BTS, for, again, the duration of the call or 
until the mobile station enters yet another BTS Zone. 
0005 FIG. 1 is a schematic diagram of a network 100 
using prior art circuit Switching technology. A mobile station 
105 includes a personal computer (PC) 110 coupled to a 
modem 120. The modem 120 provides for wireless com 
munications to base stations, BTS1130a and BTS2130b. 
Each of the base stations is coupled to a base station 
controller (BSC) 140. The base station controller 140 is 
further coupled to a gateway 150. The gateway 150 provides 
network communications to a wide area network, such as the 
Internet. 

0006. The mobile station 105 initially establishes a wire 
less link 123 to BTS1. The wireless link 123 is part of a first 
link 143 that spans from the mobile station 105 to the 
gateway 150. 
0007. The base station controller 140 supports the first 
link 143 by allocating channels for the entire duration of the 
call between the mobile station 105 and the gateway 150 
while the mobile station 105 communicates with a remote 
server (not shown). A first circuit identifier (“cid) 132 
identifies the circuits that remain in the persistent state for 
the entire duration of the call. 

0008. When the mobile station 105 moves to a Zone 
within range of BTS2130b, the mobile station 105 creates a 
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second wireless connection 126 to BTS2130b. The second 
wireless connection 126 is part of a second link 146 that 
spans between the mobile station 105 and the gateway 150. 
Here, the base station controller 140 allocates a second set 
of channels for the entire duration of the call. The second set 
of allocated channels are identified by a second circuit 
identifier 64. At a point where one of the network ele 
ments—the mobile station 105, base station 130a, base 
station controller 140, or gateway 150—determines that the 
first link 143 should be terminated, the base station control 
ler 140 deallocates the circuits identified by the first circuit 
identifier 132. The circuit identified by the second circuit 
identifier 64 continues to remain in a persistent state 
throughout the duration of the call. 

SUMMARY OF THE INVENTION 

0009 Typical wireless data communications systems use 
a traditional circuit Switched approach to user mobility. 
Proprietary protocols between base stations and a base 
station controller (BSC) handle the mobile user handoff 
between base stations, while the underlying circuit switched 
network handles the distribution of circuits identified by 
their circuit identifier from the base station controller to a 
gateway. Thus, a circuit is allocated at the beginning of a 
PPP session from the user's personal computer (PC) to the 
gateway and is maintained throughout the duration of the 
connection through a respective base station. When the 
mobile station moves to another base station Zone, the 
underlying proprietary protocol must establish a new circuit 
between the new base station and the base station controller, 
and the circuit switched distribution network must establish 
the correct association between the PPP session and the new 
circuit. 

0010. In most data communication applications, data are 
packetized and generally transmitted in bursts. In the 
example where the mobile station user reads remote emails, 
all received emails are sent in bursts of data packets from the 
remote server to the mobile station. However, because the 
user reads the emails and takes action on the emails (e.g., 
deleting, responding to, or forwarding the emails) on a 
relatively slow basis, the packet bursts occur infrequently. 
Therefore, it is advantageous to re-allocate transmission 
resources during the reading/action time interval to other 
users to optimize the utilization of the wireless link. 
0011. The problem with the switched circuit network 
approach to user mobility is that the packet switched wire 
less system has no underlying Switched circuits with circuit 
identifiers to handle the mobile user handoff between base 
stations and to the gateway. 
0012. The well-known point-to-point protocol (PPP), 
though originally designed for computing devices that are 
connected to fixed network connections, can be applied to 
wireless networking. The PPP protocol establishes a session 
between the remote server and mobile station. When applied 
to mobile stations in a packet switched network that travel 
between base station Zones, the PPP protocol must create a 
separate PPP session to account for a new route being taken 
by the data packets. Therefore, second, third, fourth, and so 
on, PPP training periods are required for the new PPP 
sessions. During the training periods, the networking 
devices learn new end-to-end semantics (i.e., user authen 
tication, new link transmission options, and new Source and 
destination addresses) to allow the user continued access to 
the remote email server. 
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0013 To obviate retraining periods, the present invention 
creates a second link path across the network when entering 
a new BTS Zone. However, rather than the second link 
creating a new PPP session, the second link path is part of 
the same PPP session that was initially established between 
the mobile station and the remote server. So, at a given time 
in a given session, there may be more than one link path 
across the network between the mobile station and the 
remote server. Link tables are augmented with the new path 
information, allowing the PPP session to be maintained 
while the mobile station interacts with the remote server. In 
this way, second, third, fourth, etc. retraining periods are not 
required to be executed. It should be understood that even 
though a PPP session is maintained, the underlying circuits 
throughout the link path in the network are switched, only 
being used during data packet transmission. 

0014. In one embodiment of the present invention, a 
multi-link point-to-point protocol (MLPPP) is employed for 
instantiating new link paths and removing old link paths in 
a network in a manner maintaining the PPP session. The 
MLPPP protocol was designed to add permanent link paths 
in parallel for large banks of modems, where the modems are 
typically coupled to a single stationary computer. The 
MLPPP protocol, therefore, increases data throughput across 
the network. For example, two 56 kbaud modems can be 
placed in parallel to achieve an effective 112 kBaud rate. 
However, for use in wireless data communications, the 
principles of the present invention use the MLPPP protocol 
for temporary parallelism of link paths. 

0.015 Accordingly, a mobile station is coupled to a first 
base station via a first wireless connection while in the Zone 
of the first base station Zone. Through the first base station 
and in conjunction with a PPP session manager, the PPP 
session manager establishes a first link of a PPP session to 
a remote server across a data network having packet Switch 
ing capability. When moving into the Zone of a second base 
station and in conjunction with the PPP session manager, the 
PPP session manager creates a second link of the PPP 
session. The first and second links take different paths 
through the data network. The PPP session manager releases 
the first link while preserving the PPP session. 

0016 Optionally, the PPP session uses a standardized 
multi-link point-to-point protocol (MLPPP). 

0017. The PPP session manager typically releases the 
first link in response to determining that the second link 
better supports the PPP session than the first link. In one 
embodiment, the PPP session manager determines that the 
second link better supports the PPP session than the first link 
as a function of the signal-to-noise ratios of each path. The 
PPP session manager optionally creates the second link by 
employing an underlying radio-link protocol to establish the 
second wireless connection in the second path. The PPP 
session manager creates and removes links as it enters other 
base station Zones and typically maintains at least one data 
table supporting the PPP session. 

0018. The PPP session manager may be deployed in the 
personal computer, wireless modem, or gateway. The PPP 
session manager may be capable of creating and maintaining 
data tables on the same network device or in remote network 
devices. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a block diagram of a prior art circuit 
Switching network; 
0020 FIG. 2 is a block diagram in which the present 
invention is deployed; 

0021 FIG. 3 is a block diagram of an MLPPP session 
correspondence tables supporting the PPP session in the 
network of FIG. 2; and 

0022 FIG. 4 is a flow diagram of an embodiment of a 
process of the MLPPP session of FIG. 2. 
0023 The foregoing and other objects, features and 
advantages of the invention will be apparent from the 
following more particular description of preferred embodi 
ments of the invention, as illustrated in the accompanying 
drawings in which like reference characters refer to the same 
parts throughout the different views. The drawings are not 
necessarily to scale, emphasis instead being placed upon 
illustrating the principles of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0024. A description of preferred embodiments of the 
invention follows. 

0025 The principles of the present invention provide for 
managing dynamic links with a point-to-point protocol 
(PPP) over a data packet network. One connection in each 
of the dynamic links is a wireless connection between a base 
station and a mobile station. Managing the links includes 
handing off a first link to a next link in a manner that 
preserves a PPP session. 
0026. By operating over a data packet (i.e., packet 
switched) network rather than a switched circuit network, 
the usage time of any circuit activated in the links to transmit 
a given packet between the mobile station and a remote 
server, for instance, is minimized. This is in contrast to a 
circuit switched network in which a circuit is allocated for 
the entire duration of a call between the mobile station and 
the remote server. Thus, in the packet Switched case, a circuit 
employed to transmit the given packet can be allocated to 
other users when data is not transmitting between the mobile 
station and the remote server. 

0027. The PPP protocol effectuated is similar to the 
multi-link point-to-point protocol (MLPPP) but is adapted to 
managing dynamic links in a wireless data communication 
scenario. The MLPPP protocol is traditionally found in cases 
where increased data transmission rates are desired. MLPPP 
provides a means by which plural PPP links operate in 
parallel as part of a single PPP session. In this way, two or 
more modems can transmit data in parallel. Additionally, 
MLPPP provides redundancy by also allowing parallel data 
transmission as part of a single MLPPP session. 

0028. In the case of wireless data communications, how 
ever, according to the principles of the present invention, the 
MLPPP or pseudo-MLPPP provides a means by which a 
given PPP session is maintained when switching from one 
base station Zone to a next base station Zone. The advantage 
to preserving the given PPP session rather than instantiating 
a new PPP session is that end-to-end semantics are also 
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preserved, which results in the eliminating training sessions 
beyond the initial training session for the given PPP session. 
0029. As part of the MLPPP protocol, at least one 
MLPPP correspondence table is typically maintained. The 
correspondence table(s) include session identifiers that are 
part of the same PPP session and their respective Internet 
protocol (IP) addresses that from the link paths. 
0030) The MLPPP protocol is integrated into a wireless 
communication process that maintains a high degree of data 
transfer rate efficiency. The process establishes links 
between the mobile station and base stations within range of 
the mobile station, where the links are learned from an 
underlying radio-link protocol that establishes the next wire 
less connection. When a new wireless link is brought 
on-line, the MLPPP correspondence table is updated with 
the added link information. 

0031. The process then makes a comparison between the 
first PPP link and the new PPP link to determine which link 
has better data transmission efficiency. Should the new link 
have better data transmission efficiency, then the older link 
is released in favor of the new PPP link in a manner that, 
again, preserves the same PPP session. It should be under 
stood that the data transmission efficiency can be determined 
as a function of signal-to-noise ratio (SNR), data error rates 
(DER), power received level, or other suitable metric. 
0032 FIG. 2 is a schematic diagram of an embodiment 
of a packet switched network 200 in which the base station 
controller 140 (FIG. 1) is not necessarily employed as part 
of a link connection between the mobile station 105 and the 
gateway 150, and the base stations are connected to the 
gateway 150 over a routed Internet protocol (IP) network. As 
in the circuit switched network of FIG. 1, the mobile station 
105 also establishes wireless connections to the base stations 
130a, 130b as it enters the respective base station Zones. As 
shown, a first link 210 spans between the mobile station 105 
and the gateway 150 through BTS1130a and includes the 
wireless connection between the mobile station 105 and 
BTS1130a. Also, a second link 220 spans between the 
mobile station 105 and the gateway 150 via BTS2130b and 
includes the wireless connection between the mobile station 
105 and BTS2130h. 

0033. Both links 210 and 220 are point-to-point protocol 
(PPP) links. The first link 210 is identified by session 
identifier 32. The second link 220 is identified by session 
identifier 79. 

0034 Session identifier 32 includes typical source and 
destination (Src, dst) IP address information for transmitting 
packets of data between the mobile station 105 and the 
gateway 150. Here, BTS1130a has IP address a.b.c.d, and 
the mobile station 105 has IP address p.a.r.s. Thus, session 
identifier 32 identifies IP addresses a.b.c.d and p.dr.s. 
0035) Session identifier 79 includes typical source and 
destination IP address information for transmitting data 
packets between the mobile station 105 and the gateway 
150. In the case of session identifier 79, the IP addresses 
include the IP address for BTS2, e.f.g.h., and the IP address 
of the mobile station, p.q.r.s. 
0036 FIG. 3 is an MLPPP session correspondence table 
300 that includes the correspondences between the IP 
addresses of the network devices on the link endpoints and 
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the Session identifiers of FIG. 2. The MLPPP session 
correspondence table 300 is maintained at the gateway and 
either the PC or the modem depending on which device 
initiates the PPP Session. 

0037. The MLPPP session correspondence table 310 
includes information for transmitting data packets through 
the first connection in the links 210, 220. In particular, the 
PC 110 or modem 120 (FIG. 2) sends data packets via the 
first wireless connection using the session identifier 32. 
Similarly, the PC 110 or modem 120 sends data packets 
across the second wireless connection using the session 
identifier 79. 

0038. The MLPPP session correspondence table 320 
stored in the gateway 150 uses a similar method of trans 
mitting data packets. The gateway 150 sends data packets 
via the first link 210 using the IP address a.b.c.d specified by 
the session identifier 32. Similarly, the gateway 150 sends 
data packets via the second link 220 using the IP address 
e.f.g.h identified by the session identifier 79. 
0039. In both cases, the base station and medium use a 
radio link protocol to complete the path and transmit the data 
packets over respective wireless links. 
0040 Thus, since the MLPPP session correspondence 
table has access to both session identifiers in the same table, 
a given PPP session can be preserved even if one of the links 
has been released. 

0041 Referring again to FIG. 2, in operation, the mobile 
Station 105 establishes a first MLPPP link 210 to the 
gateway 150 that includes the wireless connection to 
BTS1130a. As the mobile Station 105 enters the Zone within 
which it can communicate with BTS2130b, the mobile 
station creates a second MLPPP link 220 with the gateway 
150 that includes the wireless connection to BTS2. After 
establishing the second MLPPP link 220, the first MLPPP 
link 210 is released, leaving only the second MLPPP link 
220. By using the MLPPP session correspondence table 300 
(FIG. 3) to keep track of related PPP links, the same PPP 
session is maintained between BTS Zones, which eliminates 
the need for retraining. 
0042 A PPP session manager at the gateway and the PC 
or modem uses handoff information to create and maintain 
the session correspondence tables 310, 320. It should be 
understood that a single PPP session manager can be 
employed in the PC, modem, or gateway and create and 
maintain the PPP session correspondence tables 310,320 in 
the network device in which it is deployed or other network 
devices. Additionally, plural PPP session managers or por 
tions of a PPP session manager may be deployed in plural 
network devices and operate in a distributed manner. 
0043 FIG. 4 is a flow diagram of an embodiment of the 
process just described. In step 405, the mobile station 105 
establishes an MLPPP session via a first link 210. In step 
410, a process 400 determines whether a request has been 
made to end the session. If the session is not ended, then 
process 400 continues in step 415. 
0044) In step 415, the process 400 determines whether 
the mobile station 105 is in range of another BTS to establish 
another link. If the mobile station is not in range of another 
BTS to establish another link, then the process returns to 
step 410. If the process 400 determines in step 415 that the 
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mobile station 105 is in range of another BTS to establish 
another link, then the process 400 continues in step 420. 
0045. In step 420, the process 400 establishes another 
link via a respective base station. At this point, the MLPPP 
session correspondence table (e.g., table 300, FIG. 3) is 
updated to reflect the new link. Once the new link is 
operational, the first link is released and the MLPPP session 
correspondence tables are updated to reflect the release of 
the first link. Again, the PPP session is preserved while the 
new link is established and the old link is released. Follow 
ing the release of the first link in step 425, the process 400 
returns to step 410. 
0046. In step 410, if the process 400 determines that the 
session has ended, then the process continues to step 430 
where the process ends. 
0047. It should be understood that the process 400 is 
executed by a processor in one of the networking devices in 
the packet switched network 200. Software loaded and 
executed by the processor is stored on a computer readable 
medium either locally or remotely and, if remotely, down 
loaded on an as-needed basis over the packet Switched 
network 200. In addition, the process 400 may be distributed 
and executed by more than one processor, optionally located 
in plural networking devices. Various implementation 
details are within the teachings of the principles of the 
present invention, Such as those required for the mobile 
station 105 to respond to queries from the gateway 150 to 
determine whether the mobile station 105 is within a new 
BTS Zone. 

0048. The MLPPP session can be initiated by the modem 
120, gateway 150, or PC 110. Changes to the process of 
FIG. 4 may be required to implement the process when 
initiated by these other networking devices, but should be 
understood by one of ordinary skill in the art by the 
respective descriptions following. 

0049. For a modem-initiated MLPPP session, there are 
two minor variations. First, the modem 120 terminates the 
PPP from the PC 110 and has another PPP session to the 
gateway 150. Second, the modem 120 can put requests into 
the PPP stream. 

0050. When the modem 120 initiates the MLPPP session, 
the steps to transfer the PPP session are as follows: 
0051) 1. The modem 120 sends an MLPPP request to the 
gateway 150. 
0.052 2. The modem 120 opens the second PPP connec 
tion through the new base station 130b. 
0053. 3. After the second PPP connection has been estab 
lished, the modem 120 drops the original PPP connection. At 
this point, the modem 120 and PC 110 are no longer 
associated with the first base station, BTS1, but continue to 
communicate in the same MLPPP session. 

0054) Because the modem initiates the MLPPP session, 
no special code needs to be developed for the base stations, 
gateway or PC if they already support MLPPP. However, the 
code to insert messages into the PPP adds complexity to 
standard MLPPP code. Also, the modem 120 requires addi 
tionally memory to track multiple PPP connections (e.g., up 
to three) for each PPP to gateway session. Further, some data 
packets may be lost because MLPPP splits packets between 
the two PPP links. 
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0055. In the case where the gateway 150 initiates the 
MLPPP session, the steps to transfer the PPP session are as 
follows: 

0056 1. The modem 120 sends a message outside the 
PPP connection to the gateway 150. This message contains 
the PPP Session identifier and the new base Station 130b 
destination address. 

0057 2. The gateway 150 initiates MLPPP and opens the 
second PPP connection through the new base station 130b. 
0.058 3. After the second PPP link has been established, 
the gateway 150 releases the original PPP link 210. 
0059 4. The modem 120 disconnects from the first base 
station 130a. At this point, the modem 120 and PC 110 are 
no longer associated with the original base station 130a. 
0060) If the base station, gateway, and PC already support 
MLPPP, then special code is only needed on the gateway in 
the gateway-initiated MLPPP solution. Also, this solution 
tends to be simpler to implement than a mobile station 105 
implemented MLPPP solution. 

0061. On the other hand, special code is needed to be 
written and stored on the gateway 150. Further, some data 
packets may be lost from the PC unless the code operating 
on the gateway has enough intelligence not to split the data 
packets across the different links. The new BTS indicates to 
the gateway 150 that a handoff is to occur from a previous 
BTS to the new BTS. 

0062) A third case is where the PC 110 initiates the 
MLPPP session. Here, the steps to transfer the PPP session 
are as follows: 

0063 1. The modem 120 sends a message outside the 
PPP Session to the PC 110. 

0064. 2. The PC 110 initiates a MLPPP session and opens 
the second PPP link 220. The modem 120 recognizes the 
new link as a second PPP connection from the same PC 110 
and sends this connection through the new base station 130b. 

0065 3. After the second PPP link 220 has been estab 
lished, the PC 110 releases the original PPP link 210. 

0066 4. The modem 120 disconnects from the first base 
station 130a. At this point, the modem 120 and PC 110 are 
no longer associated with the original base station 130a. 

0067. Here, where the PC 110 initiates the MLPPP ses 
sion, special code is only needed on the PC 110 so long as 
the base stations, gateway, and PC already support MLPPP. 
As a practical matter, the special code, however, may have 
to completely replace any existing PPP code. Further, some 
data packets may be lost from the gateway 150 unless the PC 
were to have enough intelligence not to split the data packets 
across the different links. The gateway side of the code, 
therefore, has special code to prevent data packet loss. The 
wireless modem 120 indicates to the PC 110 that a handoff 
is to occur from a first wireless link to a second wireless link. 

0068 While this invention has been particularly shown 
and described with references to preferred embodiments 
thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein 
without departing from the scope of the invention encom 
passed by the appended claims. 



US 2006/0262755 A1 

What is claimed is: 
1. A method of preserving a point-to-point protocol (PPP) 

session over a data network having mobile station handoff 
capability, the method comprising: 

establishing a first link of the PPP session through a first 
path including a first wireless connection in the data 
network; 

creating a second link associated with the PPP session 
through a second path including a second wireless 
connection in the data network; and 

releasing the first link while preserving the PPP session. 
2. The method as claimed in claim 1, wherein the PPP 

session uses a multi-link point-to-point protocol (MLPPP). 
3. The method as claimed in claim 1, wherein releasing 

the first link is in response to determining that the second 
path better supports the PPP session than the first path. 

4. The method as claimed in claim3, wherein determining 
that the second link better supports the PPP session than the 
first link includes determining the signal-to-noise ratios of 
each path. 

5. The method as claimed in claim 1, wherein creating the 
second link includes employing an underlying radio-link 
protocol to establish the wireless connection in the second 
path. 

6. The method as claimed in claim 1, repeating for other 
paths through the data network. 

7. The method according to claim 1, further including 
maintaining at least one data table supporting the PPP 
session. 

8. An apparatus for preserving a point-to-point (PPP) 
session over a data network having mobile station handoff 
capability, comprising: 

a mobile station (i) coupled to a first base station via a first 
wireless connection over a first air interface in a first 
base station Zone and (ii) coupled to a second base 
station via a second wireless connection over a second 
air interface in a second base station Zone, the first base 
station being coupled to a remote server via the data 
network, the second base station being coupled to the 
remote server via the data network; and 

a PPP session manager (i) to establish a first link of the 
PPP session between the mobile station and the remote 
server via a first path including the first wireless 
connection, (ii) to create a second link of the PPP 
session between the mobile station and the remote 
server via a second path including the second wireless 
connection, and (iii) to release the first link while 
preserving the PPP session. 

9. The apparatus as claimed in claim 8, wherein the PPP 
session uses a multi-link point-to-point protocol (MLPPP). 

10. The apparatus as claimed in claim 8, wherein the PPP 
session manager releases the first link in response to deter 
mining that the second link better supports the PPP session 
than the first link. 
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11. The apparatus as claimed in claim 10, wherein the PPP 
session manager is notified by a radio link protocol (RLP) 
that the second link better supports the PPP session than the 
first link. 

12. The apparatus as claimed in claim 11, wherein the 
radio link protocol determines that the second link better 
supports the PPP session than the first link as a function of 
the signal-to-noise ratios of each path. 

13. The apparatus as claimed in claim 8, wherein the PPP 
session manager creates the second link by employing an 
underlying radio-link protocol to establish the second wire 
less connection in the second path. 

14. The apparatus as claimed in claim 8, wherein the PPP 
session manager creates and removes links for other links 
through the data network. 

15. The apparatus as claimed in claim 8, wherein the PPP 
session manager maintains at least one data table Supporting 
the PPP Session. 

16. The apparatus as claimed in claim 15, wherein the PPP 
session manager resides in a personal computer Supporting 
the PPP Session. 

17. The apparatus as claimed in claim 15, wherein the PPP 
session manager resides in a wireless modem Supporting the 
PPP session. 

18. The apparatus as claimed in claim 15, wherein the PPP 
session manager resides in a gateway Supporting the PPP 
session. 

19. An apparatus for preserving a point-to-point (PPP) 
session over a data network having mobile station handoff 
capability, comprising: 

means for establishing a first link of the PPP session 
through a first path including a first wireless connection 
in the data network; 

means for creating a second link associated with the PPP 
session through a second path including a second 
wireless connection in the data network; and 

means for releasing the first link while preserving the PPP 
session. 

20. A computer-readable medium having stored thereon 
sequences of instructions, the sequences of instructions 
including instructions, when executed by a processor, causes 
the processor to perform: 

establishing a first link of a PPP session through a first 
path including a first wireless connection in a data 
network having mobile station handoff capability: 

creating a second link associated with the PPP session 
through a second path including a second wireless 
connection in the data network; and 

releasing the first link while preserving the PPP session. 


