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(57) Abstract

A system z2nd method for invoi-
ing the performance of mobile node starnt
registration in a wireless communica-
tion nerwork. The sysiemn comprises

vice monitors the packetized daca for s

an Internct Protocal (IP) address con-
wined i an [P address request, If
the [P address request is for a static
IP address the communicarion device
waits for ncrwork movement informa-
tion. Based on the rcecived network
movemaont information, the communi-
cation device solicits nctwork address
infermation. Upen receipt of the net-
work address information, the terminal
device then initiates Mobile Node reg-
istration. AS a rasult, the Maobile Node
registration is automatically inveked
whenever the terminal device changes -
its nerwork point—of-atrachment,
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AUTOMATIC INVOCATION OF
MOBILE IP REGISTRATION
IN A WIRELESS COMMUNICATION NETWORK

BACKGROUND OF THE INVENTION

L Field of the Invention

This invention generally relates to the field of wireless communications.
More particularly, the present invention relates to a2 novel and improved
method and system for automatically invoking a mobile terminal device to

initiate IP mobility support in a wireless communications network.

IL Description of Related Art

Recent innovations in wireless communication and computer-related
technologies, as well as the unprecedented growth of Internet subscribers, have
paved the way for mobile computing. In fact, the popularity of mobile
computing has placed greater demands on the current Internet infrastructure to
provide mobile users with more support. The life blood of this infrastructure is
the packet-oriented Internet Protocol (IP) which provides various services,
including the addressing and routing of packets (datagrams) between local area
networks (LANSs). IP protocol is defined in Request For Comment 791 (RFC
791) entitled, “INTERNET PFROTOCOL DARPA INTERNET PROGRAM
PROTOCOL SPECIFICATION,” dated September 1981, and herein
incorporated by reference.

Heuristically, according to the IP protocol, data is encapsulated into IP
packets for transmission. Addressing and routing information is affixed to the
header of the packet. IP headers contain 32-bit addresses that identify the
sending and receiving hosts. These addresses are used by intermediate routers
to select a path through the network for the packet towards its ultimate
destination at the intended address. A basic concept of IP addressing is that
initial prefixes of the I address can be used for generalized routing decisions.
These prefixes contain implied geographical information about the location of a

particular host on the Internet. In other words, whenever any router on the
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Internet receives a packet having a destination IP address that begins “129.46",
the router forwards that packet in a particular direction towards the
QUALCOMM, Inc. network in San Diego, Califernia, USA. Thus, the IP
protocol allows packets originating at any Internet node in the world to be

routed to any other Internet node in the world, given that the originating party

‘knows the IP address of the destination party.

Ideally, mobile computing should provide users with seamless and
transparent Internet access regardless of time and its current point-of-
attachment. The access should be seamless in the sense that, as the mobile user
roams or migrates between networks, there is continuous Internet connectivity
with no inconvenience or noticeable difference to the mobile user. The access
should be transparent to the user such that applications do not need to be
recompiled, reconfigured, or re-executed as the mobile user roams across
various networks. Conventional internetworking protocols (e.g., TCP/IP, IPX,
Appletalk™, etc.) are, at best, awkward in handling mobile users who migrate
between networks. This is because, as stated above, the 1P addressing scheme
used for Internet routing inherently contains geographic information. If a
mobile user desires to use a fixed IP address to identify his mobile terminal, the
IP packets intended for the user will not be routed to the mobile terminal when
the terminal happens to be away from the network corresponding to the fixed
IP address (i.e., its “home” network). If the terminal attempts to rectify this by
changing its address, it will lose all connectivity.

By way of example, suppose a user decides to remove his mobile
terminal from its “home” network at QUALCOMM, Inc. in San Diego, and
connect to Stanford University’s network in Palo Alto, California while
maintaining his QUALCOMM -assigned fixed IP address. Conventionally, any
1P packet intended for the mobile terminal will still be routed to
QUALCOMM'’s network in San Diego because of the geographical location
information implicit in the mobile terminal’s fixed IP address. Such IP packets
will not be delivered to the mobile terminal while away from its “home”

network unless some mechanism is in place to forward or route IP packets from
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QUALCOMM's network to the mobile terminal’s current point-of-attachment at
Stanford University’s network in Palo Alto.

In order to meet the need for seamiess and transparent Internet access,
Request For Comment 2002 (RIFC 2002), entitled “IP MOBILITY SUPFPORT,”
dated October 1996 and herein incorporated by reference, specifies protocol
techniques to achieve the transparent forwarding of IP packets to mobile
terminals regardless of their particular point-of-attachment. Using these Mobile
IP techniques, each mobile terminal is always identified by its “home” network
IP address, regardless of its current point-of-attachment to the Internet. When
the mobile terminal is located within its home IP network, it operates without
the use of Mobile IP techniques. However, upon the mobile terminal detecting
that it is no longer operating within its home IP network but is visiting a
“foreign IP network”, it obtains a foreign network “care-of” address which
provides forwarding information necessary to route IP packets to its current
point-of-attachment. This care-of-address may be proffered by an agent on the
foreign network, “Foreign Agent” (e.g.. a router in the foreign network)
through its Agent Advertisement message. Mobile IP techniques require that
the mobile terminal send a Registration-Request message to a “Mobility Agent”
in order to register a desired care-of-address. This Mobility Agent may either
be a “Home Agent” {i.e., a router in the terminal’s home network) or the
“Foreign Agent” and is responsible for returning a Registration-Reply granﬁng
or denying the Registration-Request. If granted, the Home Agent forwards the
IP packets intended for the mobile terminal by using a technique called “IP
tunneling.” IP tunneling involves the Home Agent attaching a new IP header
which contains the care-of-address to any arriving IP packet which has a
destination address corresponding to the mobile terminal’s home IP address.
After arriving at the care-of-address, the Foreign Agent at the care-of-address
strips off the IP tunneling header, and delivers the IP packet to the mobile
terminal at its current point-of-attachment to the Internet.

In this way, Mobile IP supports mobile terminals that roam across
different foreign networks and vary their network point-of-attachment, without

having to change the mobile terminal’s II* address. This capability has several
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advantages. First, it allows other nodes elsewhere on the Internet to send
periodic “push” services (e.g., stock quotes, e-mail, etc.) to the mobile terminal
regardless of the mobile terminal’s location. This obviates the need for the
mobile user to actively retrieve information from his home network. Second,
Mobile IP allows the mobile terminal to relocate to different sub-networks, as
often as desired, without any originating parties having to keep track of what
sub-network the mobile terminal is currenily attached to. Third, by design,
Mobile IFP is compatible with a variety of networks and media, ensuring
seamless and transparent Internet access. For example, Mobile IP is capable of
supporting packet traffic generated by a mobile terminal as it travels from its
home Ethernet network segment to a foreign wireless LAN, without any
significant interruption in service.

As stated above, the current trend is for mobile users to use mobile
computers, such as laptop or palmtop computers, in conjunction with wireless
communication devices, such as cellular or portable phones, to access the
Internet. To wit, just as users conventionally employ “wired” communication
devices to connect their computers to land-based networks, mobile users will
usc wireless communication devices, commonly referred to as “mobile stations”
{MSs), to connect their mobile terminals to such networks. As used herein,
mobile station or MS will refer to any subscriber station in the public wireless
radio network that is intended to be used while in transit or during halts at
unspecified points. MS devices include portable units (e.g., hand-held personal
phones) and units permanently installed in vehicles (e.g., installed mobile
phone units), as well as wireless local loop (WLL) telephones.

FIG. 1 (Prior Art) illustrates a high-level block diagram of a wireless data
communication system in which mobile terminal equipment, TE2 device 102
(e.g.. the mobile terminal, laptop, or palmtop computer), communicates with an
Interworking Function (IWF) 108 via a wireless communication system. The
wireless communication system includes a wireless communication device,
MTZ device 104, and a Base Station/Mobile Switching Center (BS/MSC) 106. In
FIG. 1, the IWF 108 serves as the access point to the Internet. IWF 108 is
coupled to, and often co-located with, BS/MSC 106, which may be a
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conventional wireless base station as is known in the art. The TEZ device 102 s
electronically coupled to the MT2 device 104, which in turn, communicates
“wirelessly” with BS/MSC 106 and IWF 108. The TE2 device 102 and the MT2
device 104 may be integrated into a single unit or may be separated out as m an
installed mobile phone unit in which a laptop is the TE2 device 102 and the
transceiver is the MT2 device 104. The combination of the TE2 device 102 and
the MT2 device 104, whether integrated or separate, is also referred to as a
mobile node.

There are other protocols that address the data communication between
the TE2 device 102 and the IWF 108. For example, Telecommunications
Industry Association (TIA}/Electronics Industries Association (EIA) Interim
Standard 15-95, entitled “MOBILE STATION-BASE STATION
COMPATIBILITY STANDARD FOR DUAL-MODE WIDEBAND SPREAD
SPECTRUM CELLULAR SYSTEM” (published in July 1993), herein
incorporated by reference, generally provides a standard for wideband spread
spectrum wireless communication systems. Also, standard TIA/EIA 15-707.5,
entitled "DATA SERVICE OPTIONS FOR WIDEBAND SPREAD SPECTRUM
SYSTEMS: PACKET DATA SERVICES” (published February 1998), herein
incofporated by reference, defines requirements for support of packet data
transmission capability on TIA/EIA IS-95 wideband spread spectrum systems,
of which BS/MSC 106 and IWF 108 may be a part. 15-707.5 specifies a packet
data bearer service that may be used for communication between TE2 device
102 and IWF 108 via BS/MSC 106. It provides procedures that can apply to
multiple packet data services, including the Mobile IP service of RFC 2002.

- 15-707.5 also introduces two protocol option models which provide the
requirements for communication protocols on the links between TE2 device 102
and the MT2 device 104 (the Rm interface), between the MT2 device 104 and the
BS/MSC 106 (the Um interface), and between the BS/MSC 106 and the IWF 108
(the L interface). The first protocol option model, the Relay Model, represents
the situation where the PPP link exists between the TE2 device 102 and the TWF
108. In this situation, the MT2 device 104 simply behaves as a pipe transmitting
the TE2 device 102 PPP frames over the U, interface and the IWF 108 frames

1
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over the R,, interface. In contrast, the second protocol option model, the
Network model, represents the situation where two independent PPP links
exist between the TE2 device 102 and the MT2 device 104 as well as between the
MT2 device 104 and the IWF 108. In this case the MT2 device 104 is responsible
for un-framing any received PPP packets and re-framing them before
forwarding them to their final destination. In this case, it is possible that the
MT2 device 104 is responsible for various aspects of mobility management and
network address management.

FIG. 2 (Prior Art) is a diagram of the protocol stacks in each entity of the
I15-707.5 Relay Model. FIG. 2 corresponds roughly to Figure 1.4.2.1-1 of I1S-707.5.
At the far left of the figure is a protocol stack, shown in conventional vertical
format, showing the protocol layers running on the TE2 device 102. The TE2
protocol stack is illustrated as being logically connected to the MT2 device 104
protocol stack over the Rm interface. The MT2 device 104, is illustrated as being
logically connected to the BS/MSC 106 protocol stack over the Um interface.
The BS/MSC 106 protocol stack is, in turn, illustrated as being logically
connected to the IWF 108 protocol stack over the L interface.

The operation depicted by Fig. 2 is as follows: an upper layer protocol
202 entity, such as an application program running on the TE2 device 102, has a
need to send IP packets over the Internet. A representative application may be
a web browser program (e.g., Netscape Navigator™, Microsoft Internet
Explorer'™ etc.). The web browser requests a Universal Resource Locator

(URL), such as HYPERLINK “http://www.Qualcomm.com/”. A Domain

Name System (DNS) protocol, also in the upper layer protocols 202, translates
the textual host name www.Qualcomm.com to a 32-bit numeric IP address. The
Hypertext Transfer Protocol (HTTP), also an upper layer protocol 202,
constructs a GET message for the requested URL, and also specifies that
Transmission Control Protocol (TCP) will be used to send the message and that
TCP is used for HTTP operations.

The TCP protocol, also an upper layer protocol 202, opens a connection
to the 1P address specified by DNS and transmits the HTTP GET message. The

TCP protocol specifies that the IP protocol will be used for message transport.
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The 1P protocol, a network layer protocol 204, transmits the TCP packets to the
IP address specified. The Point to Point Protocol (PPP), a link layer protocol
206, encodes the IP/TCP/HTIP packets and transmits them across the Rm
interface using the relay layer protocol 208 EIA-232 to the EIA-232-compatible
port on the MT2 device 104. The PPP protocol is described in detail in Request
for Comments 1661 (RFC 1661), entitled “THE POINT-TO-POINT PROTOCOL
(PPP)”, herein incorporated by reference and briefly discussed below.

_ The EIA-232 protocol 210 on the MT2 device 104, passes the transmitted
PPP packet to the Radio Link Protocol (RLP) 212 and then to the I15-35 protocol
214 for transmission to the BS/MSC 106 over the Um interface. The RLP
protocol 212 is defined in I5-707.2, and the 1S-95 protocol is defined in 1S-95
mentioned above. A complementary relay layer protocol stack on the BS/MSC
106, including the RLP layer 216 and the IS-95 layer 218, receives the PPP
packets over the Um interface and passes them to the MT2 relay layer protocol
220 for the L interface to the IWF relay layer protocol 228. The MT2 relay layer
protocol 212 and the IWF relay layer protocol 228 are described in TIA/EIA IS-
658 entitled, “DATA SERVICES INTERWORKING FUNCTION INTERFACE
STANDARD FOR WIDEBAND SPREAD SPECTRUM DIGITAL CELLULAR

SYSTEM”, herein incorporated by reference.
The PPP protocol 226 in the link layer of the IWF decodes the PPP

packets from the TE2 device 102, and serves to terminate the PPP connection
between the TE2 device 102 and the IWF 108. The decoded packets are passed
from the PPP protocol 226 to the IP protocol in the network layer protocols 224
of the IWF 108 for examination, and further routing to the IP address specified
by the TE2 device 102 in the IP packet header (i.e., in this case, the IP address

for www.Qualcomm.com). If there are any upper layer protocol tasks to be

performed at the IWF 108, such as TCP, they are performed by the upper layer
protocols 222.

Assuming that the ultimate destination of the IP packets generated by
the TE2 device 102 is not the IWF 108, the packets are forwarded through the
network layer protocols 224, the link layer protocols 227 of the IWF 108 to the
next router (not shown) on the Internet. In this manner, IP packets from the

~ /9
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TE2 device 102 are communicated through the MT2 device 104, the BS/MSC
106, and the TWF 108 towards their ultimate intended destination on the
Internet, thereby providing wireless packet data services for the TE2 device 102
according to the 1S-707.5 standard relay model.

Before the TE2 device 102 packets reach their destination, however, it is
imperative that the data link connection is established first. As specified in RFC
1661, this requires each end of the point-to-point link (i.e., the TE2 PPP protocol
206 and IWF PPT protocol 226) to first send PPP Link Control Protocol (LCP)
packets in order to establish, configure and test the data link connection. After
the link has been established by the LCP, the P’PP protocol 206 then sends
Network Control Protocol (NCP) packets to configure the network layer
protocols {i.e., the TE2 IP protocol 204 and IWF IP protocol 224). After each of
the network layer protocols has been configured, packets from each network
layer protocol can be sent over the link between them.

The NCP for IP in PPP links is the IP Control Protocol (IPCP). IPCP is
described in detail in Request for Comment 1332 (RFC 1332}, entitled “THE PPP
INTERNET PROTOCOL CONTROL PROTOCOL (IPCP)” published May 1992,
and herein incorporated by reference. IPCP is responsible for configuring,
enabling, and disabling both the TE2 IP protocol 204 and the IWF IP protocol
224 that run at either end of the point-to-point link.

 IPCP employs configuration request messages that include IP address
conﬁguiatiorm options. The configuration option portion provides a mechanism
to negotiate the IP address to be used by the sender of the Configure-Request
(ie., here, the TE2 device 102). Specifically, the IP address configuration option
allows the Configure-Request sender to state the desired IP address either by
proffering an IP address or by requesting that the peer (i.e., in this case, the IWE
108) provide a dynamic IP address for the sender. If the Configure-Request
sender sets the IP? address field of the IP address configuration option to all
zeros, the peer will provide a dynamic IP address by sending a Configure-NAK
for the option and returning a valid IP address. If, on the other hand, the

Configure-Request sender specifies an address in the IP address field, the peer

"
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can indicate that the specified 1P address is acceptable by sending a Configure-
ACK for the option.

Alternatively, FIG. 3 (Prior Art) is a diagram of the protoco! stacks in
each entity of the I5-707.5 Network Model which corresponds roughly to Figure
1.4.2.2-1 of the standard. To the extent that the protocol flow and mechanisms
of the TE2 device 102, BS/MSC 106, and IWF 108 are similar to those included
in the Relay Model, as depicted in FIG. 2, the reference numerals remain the
same. Because the Network model reflects situations where the MT2 device 104
may be responsible for packet mobility management and network address
management, the MT2 device 104 contains additional protocol levels. For
example, after receiving the PPP packets from the TE2 device 102 via the ElA-
232 protocol 210, and the packets are passed on to the PPP, layer 302, where
they are unframed. The packets are subsequently forwarded up to the IP layer
304. For packets that are destined to the IWF 108, the packets are passed back
down to the PPP, layer 306 where they are re-framed. Much like the packets in
the Rel;ay Model at this stage, the packets are then sent to the Radio Link
Protocol (RLP) 212 and then to the 15-95 protocol 214 for transmission to the
BS/MSC 106 over the Um interface.

As presented above, the I5-95 standard provides the general specification
for wideband spread spectrum wireless communications. The 1S-707.5 standard
provides the requirements for communication protocols on the links between a
TE2 device 102 and an IWF 108, including the requirements for the Rm, the Um,
and the L interfaces. Moreover, shown above, RFC 1661 defines the standard
for establishing, configuring and testing the point-to-point data link and RFC
1331 sets forth the PPP-IPCT standard establishing and configuring the IP for
both, the TE2 102 side and TWF 108 side of the point-to-point link. As such, the
standards and protocols proffered by 15-95, 1S-707.5, REC 1661, and RFC 1331
carefully dovetail and amply support the functionality of Mobile IP services as
defined in RFC 2002.

With this said, it is important to note that none of these standards or
protocols, not even Mobile IP RFC 2002, provide a mechanism for ensuring that
the mobile terminal or TE2 device 102 takes appropriate action when it has
2,V
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moved its network point-of-attachment. Specifically, when a mobile terminal,
such as a laptop, initially attempts to attach to a network other than its home
network {i.c., foreign network), RFC 2002 provides a way for the laptop to
invoke the Mobile IP node registration procedure to ensure that data destined
to the laptop’s home network is routed back to the foreign network point-of-
astachment. However, if the laptop roams beyond the metes and bounds of its
initial foreign network point—of-attachment, there is nothing guarantee that the
laptop will be notified that it has moved. In fact, the only device aware that the
laptop has roamed to a new point-of-attachment is the MT2 device 104 where
the MT2 device 104 becomes aware of this network movement information
through signaling traffic from the IS-95 network. Such network information is
well-known in the art and is defined in aforementioned TIA/EIA I5-95
standard. Although IS-95 shall not be discussed in detail, some exampies of
network movement information-bearing signaling includes voice-zone
registration, packet-zone identification, system ID changes, network ID

changes, PPP packet resynchronization, etc.
What is needed is a method and system that utilizes the mobile station or

wireless communication device {(i.e., MT2 device 104) for automatically
triggering the mobile terminal device (i.e., TE2 device) to re-initiate the Mobile
IP registration procedure and update the terminal and Home Agent with the

relevant foreign network point-of-attachment information.

SUMMARY OF THE INVENTION

The present invention addresses the need identified above by providing
a system and method that allows a wireless communication device to
automatically invoke a terminal device to perform Mobile IP node registration
when the terminal device has traveled outside the scope of its current network.

Systems and methods, consistent with the principles of the present
invention as embodied and broadly described herein, includes a terminal device
for transmitting and receiving packetized data and a communication device
coupled to the terminal device. The communication device monitors the

packetized data for an Internet Protocol (IP) address contained in an IP address
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request. If the IP address request is for a static IP address the communication
device waits for network movement information. Based on the received
network movement information, the communication device solicits network
address information. Upon receipt of the network address information, the
terminal device then initiates Mobile Node registration. As a result, the Mobile

Node regjstration is automatically invoked whenever the terminal device

changes its network point-of-attachment.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a
part of this Specification, illustrate an embodiment of the invention and,
together with the description, explain the objects, advantages, and principles of
the invention. In the drawings:

FIG. 1 (Prior Art) is a high level block diagram of a wireless
communication system m which a terminal device connects to the Internet via a
wireless communication device.

FIG. 2 (Prior Art) schematically describes the protocol stacks in each

entity of the TIA/EIA 15-707.5 Relay Model.
FIG. 3 is a high-level state diagram depicting the operation of an

embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following detailed description of the present invention refers to the
accompanying drawings that illustrate preferred embodiments consistent with
this invention. Other embodiments are possible and modifications may be
made to the embodiments without departing from the spirit and scope of the
invention. Therefore, the following detailed description is not meant to limit

the invention. Rather the scope of the invention is defined by the appended

v/
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The Mobile IP protocol allows a mobile node (e.g., a computer host or
router) to change its IP point-of-attachment from one network to another. The
IP node, being mobile, i capable of changing its location without changing its
(permanent) IP home address. The present invention takes advantage of the

Mobile IP protocol, as well as other protocols and standards which govern the

communications between the TE2 device 102, the MT2 104, and the IWF 1Q8, to

automatically determine whether and when the TE2 102 re-initiates Mobile
Node registration in order to maintain the link-layer connectivity. In this
manner, the mobile IP node can continue communicating with other IP nodes at
any location.

The present invention is intended to support seamless and transparent
mobility to users of data services-enabled devices. Therefore, a preferred
embodiment of the present invention includes TE2 and MT2 devices 102, 104
that contain Mobile IP support capabilities.

It will be apparent to one of ordinary skill in the art that the present
invention as described below may be implemented in many different
emEo_diments of software, firmware, and hardware in each of the entities
illustrated in the figures (i.e., TE2 device 102, MT2 device 104, BS/MSC 106 and
TWF 108). For example, the TE2 device 102 may be a laptop computer with a
processing unit executing Mobile IP-compliant software instructions. Similarly,
the MT2 device 104 may contain a processing unit that processes TE2 device 102
information and communications network information. The actual software
code or control hardware used to implement the present invention is not
limiting of the present invention. Thus, the operation and behavior of the
present invention will be described without specific reference to the actual
software code or hardware components, it being understood that a person of
ordinary skill in the art would be able to design software and control hardware

to implement the preferred embodiment of the present invention based on the

description herein.

FIG. 4 is a high-level state diagram of the operation of the MT2 device

104 of the present invention. The MT2 device 104 begins in the “WAIT FOR
INEW DATA CALL" state 310, In state 410, the MT2 device 104 is not currently

- /0
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in a call, but is waiting for the TE2 device 102 to originate a call. Mobile-
terminated calls (i.c., those where the MT2 device 104 is the called party) are not
considered in this state, as they assume that the MT2 device 104 has either
already been assigned an IP address, or has already registered for Mobile IP.

When the TE2 device 102 sends PPP packets to the MT2 device 104, as
per RFC 1661, the MT2 104 device Interprets it as an atternpt to establish a
packet data call and, therefore, initiates a data call. This data call transitions the
MT2 104 device into the “WAIT FOR TE2 IPCP CONFIG-REQ" state 420.

In state 420, the MT2 device 104 simply waits for the TE2 device 102 to
begin the IP address negotiation process, as prescribed in RFC 1332. Upon the
TE2 device 102 sending an IP address Config-Req message, the MT2 device 104
transitions into the “EXAMINE IPCP ADDRESS REQUEST” state 430.

If the address requested by the TE2 device 102 is a dynamic address (i.e.,
IP address are ali zeros), then there is no request for Mobile IP support by the
TE2 device 102, and the MT2 device 104 transitions to the “WAIT FOR CALL
TERMINATION" state 470. In this state, the M2 device 104 essentially ignores
everything until the call is terminated. Once the call is terminated, the MT2
device 104 transitions back to state 410 and waits for a new data call.

If the IP address field in the Config-Request sent by the TE2 device 102
contains a specific or static (i.e., non-zero) IP address, the MT2 device 104 then
transitions to the “WAIT FOR IWF IPCP CONFIG-ACK/RE]” state 440.

In state 440, the MT2 device 104 examines the IPCP packets to determine
what the response is to the Config-Request i.e.,, whether the static IP address
request made by the TE2 device 102 has been accepted by the IWF 108 with a
configure ACK. If the static IP address request made by the TE2 device 102 is
denied by the IWF 108, then the MT2 device 104 transitions back to state 470
because the call cannot be a Mobile IP call since the TE2 device is not given the
address requested. As such, the MT2 device 104 simply ignores all transactions
and waits for the call to be terminated. If the static IP address request made by
the TE2 device 102 is accepted by the IWF 108, then the MT2 device 104
confirms that this is 2 Mobile IP data call and transitions to the “WAIT FOR

INDICATION OF MOTION" state 450.

3k
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In state 450, the MT2 device 104 waits for indications by the network that
the TE2 device 104 has moved from its prior network point-of-attachment. As
stated above, this network movement information is extracted through the
signaling traffic fram the IS-95 network. Once the MI2 device 104 receives
indications by the network that the TE2 device 102 has moved i.e., has changed
networks, the MT2 device 104 transitions into the “SEND AGENT
SOLICITATION" state 460.

In state 460, the MT2 device 104 sends a Solicitation Message to available
Foreign Agents to exploit the default Agent Advertisernent mechanism, as
outlined in Mobile IP RFC 2002. As indicated by the feedback transition arrow
of state 460, the sending of this Solicitation Message may be repeated several
times to guard against its inadvertent loss and ensure its receipt by the Foreign
Agent.

By having the MT2 device 104 send a Solicitation Message, this invention
takes advantage of the Mobile IP infrastructure as the Foreign Agent, upon
receiving the message, is triggered into sending an Advertising Message with a
foreign network care-of-address to the TE2 device 102 IP address. Pursuant to
RFC 2002, the TE2 device 102 notices that the care-of-address has changed and
that it must re-register its IP address. For example, if the TEZ device 102
determines that it has returned to its home network, the TE2 device will initiate
the Mobile IP node de-registration procedure with its Foreign Agent. If,
however, the TE2 device 102 detects a “new” foreign network, it will proceed
by re-initiating the Mobile IP mobile node registration procedure and
ultimately establishing a care-of-address on the new foreign network.

This invention, therefore, provides a system and method that utilizes the
MT2 device 104 to automatically trigger the TE2 device 102 into re-initiating the
Mobile IP Registration procedure when the TE2 device 102 has traveled outside
its current network point-of-attachument.

The foregoing description of preferred embodiments of the present
invention provides illustration and description, but is not intended to be

exhaustive or to limit the invention to the precise form disclosed.
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Medifications and variations are possible consistent with the above
teachings or may be acquired from practice of the invention. The scope of the

invention is defined by the claims and their equivalents.

WHAT 1S CLAIMED:

EH

«
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CLAIMS
1. A system for automatically invoking mobile node registration in a

wireless communication netwark, said system comprising:

a communication device for interfacing with said wireless
communication network, said communication device receiving network IP
address information from said wireless communication network; and

a terminal device, coupled to said communication device, for
transmitting and receiving packetized data, wherein said terminal device

Initiates mobile mode registration in response to said network P address

information.

2. The system of Claim 1, wherein said communication device
includes means for monitoring said packetized data transmitted by said

terminal device for an IP address contained in an IP request.

3. The system of Claim 2, wherein said communication device also
receives network movement information from said wireless communication
network and includes means for waiting for said network movement
information if said requested IP address is a request for a static address and

said IP request is accepted by said wireless communications network.

4. The system of Claim 3, wherein said communication device
includes means for soliciting said wireless communication network for said
network IP address information in response to said network movement

information.

5. A method for invoking the performance of mobile node
registration in a wireless communication network including a terminal device,
coupled to a communication device, for transmitting and receiving packetized

data, said method comprising the steps of:

interfacing said communication device with said  wireless

7/t

communication network;
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soliciting, by said communications device, network IP address
8 information from said wireless comumunication network;
receiving, by said communication device, network IP address
10  information from said wireless communication network; and
initiating, by said terminal device, mobile mode registration in response

12 to said network IP address information received by said communication device.

6. The method of Claim 5, further including,
2 monitoring, by said communication device, said transmitted packetized
data for an IP address contained in an IP address request, and
4 waiting, by said comununication device, for network movement

information if said II” address request is for a static IP address.

7. The method of Claim 6, wherein said solicitation step is

2 performed in response to said received network movement information.

3
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3. MBAER 2 FRANERY, EREET, FREEEEENFREL
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SKOEE BT IP WREFTR ESEENEFESREBFTRNNEBHE AW
B,

1. MBFIER 3 RS, HRBETETFFRAEEEEAENFRAREYH
15 FE 40 L T TN TR BT B 42 45 W 48 R 48 TP BhHHE BT .

5. —HMETLHRBENSTEABIHT STICHENTIE EREKLHE
BEFBEEEUFERENERRRELULRER, FRTEAEUTHR.
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E TR A MEE, MFREGEEERINFTRME 1P ik RN R
R BB H TR BT

6. HRIIER b FIRMFTIE, H—FAIE.

BB R B ) TP AL E KA B 1P Hbdk B0 R ERR A,

HURFTR 1P HEHERAOAE L IP M, BOFIRELEE, SHENS
BEE R, -
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K4 5 P B ) B OB R Y E 5D

RABTR

I. R

ARHE—BPERLTEBEOE, AP RELEBESFRE T 3N —
MR B HEMN DB FTAMBERN T ENRER.

IT. FHRECRHER:

TEBEEMTENAXEARANBEENEENEBERA R ARG HEK
B EEE TG, £FE L, BT EO AT B 8T8 BB
BRETERSMNER, ABHHEFRBEELIF. SHEMEENXER
A4 EFEBEMBIN (IP), EREEHSHES, GFREME (LAN)Z
B2 41 B9 (BB M) M I aEANEK Rk E . % 791 5 (RFC 791), H#AK 1981
£9 R, BA” B EBM I E BT &7 R B B R 4w A2 B A e
“RHESKIFIE 791 P L IP ., EXIILBHE THSE,

HREREREM D ERERN, $ELEEHET IP AT EHR. FHLA
SR REMMAESERNIF LIS . IP FLHoEE 32 EFhib kil g
SRR AL ) RS X e R E R, DE AKX
ZHhhk TP ShtAY—MNEAMSE IP MU TFATT B RS A kR
HPRE. XEERH-CRBEHEEENAETEN LM EMNRESNHMERSE,
- BWANER, TEME, EEMN E{EMBEARERS - M oAaTHFL “129.467
JPREIB RO TP b, By E - E&RIEENRAEREX
IEFFHY QUALCOMM AR M. XFE IP Ml AWUHA EEAEERRT SN
ARBMHF B EBRMTT 5, REMRIA T AEE MR IP thit,

BRERE, BTEN VAP BEITENFTERHNEBEMEE, BT
MHESNENEES. XM FTHEXMEN LR %N, YBHH T ENE
ZEBIFRBEHN, FELNERRNERE, BB BRERATERESE
HER. WRNAEFNEERY, XELYEIH S ESMHMERERE, %
MERAAREENRIF. EFREREIFNIT. AHEMOEBNIT/HFHY (1
TCP/IP, IPX, Appletalk™%F) FEABENMKREBE N BB FHEEEL R

_.1_



% ZEEY, mEpR, HTERMBHLE IP FMTRAGHEFTHHE
. MB-AMBHAFAEERA —AEEN IP i kiFRMEMR e %m, =
ZRWEFEANNTEE IP ity Meg (BEm “FE” WMER, ZH/ mIP
SHBASREBZE LN, MERZLHREL &Eu%ﬁﬂ%ﬁ@&i Il
B R E BT N ER M.

HEIRA, BE—H P R ES MK ) &5 M B 80 X1 T B § QUALCOMM
AT “E” MBFHBRIFERFMCTMAERE Palo PEHEBREMNE, T
R b RY QUALCOMM SBR[l 2 TP Miltt. BN FE, B R imAER IP &
A ANIRE B F M EFH) QUALCOMM MM 4R, XERNBILIRHMEE IP #
IETREETHEMAESE. XHFER IP 744588 mE e “E£7 MK
FREFBH AN, RIENE-LYMEEE IP 44 QUALCOMM 451X
B4 M0 Palo Alto WIETIAE KM H EE . '

AT HMELLERMEAMERMTRIKFE, 1996 5 10 &N “IP B3
X (REELESHEMLLEE) MIERTL 2002 (RFC2002) MLE T W lE AR K
KK IP SrAEAMAEI B AN, TRELHREEIFEMEEL. ﬁ
%z%%mIP&* BB ERAECENSEHMKER SEWR,

BERE R 7 B4R IP HhHEATIRG). é%ﬂ%mﬁ%uMEIPﬂ%zw
W,Kﬁ%ﬁwlpﬁ*bﬁmlﬁoﬁx,%%ﬂ%%ﬁmﬁ,ﬁ$ﬁzw
IP EME N TAEMAETRE-D “HE8 1P MEK” i, EHEE-NIMEK B
(care—of) ” Hhdk, ZMHEIE4HE IP HAEBEHWERSAHTZENGER.
% “EeAT M hE” TTLAERAN M AE RN B AR S RS AN EE, B “OMERERE SR
BILEH W ERA, “HHMRBMEE" GISMEFR BB E .
B TP ARE KRB &G — “FRBL” FERE®T “Bah{ERS S
LERR—TMIHREY “Hxxuit” . BehREBREBRATUE D “ETRER
Fa7 (MZ&mEMEP—A BB, HAURE YERERSERE” , i
TREIBCF A R A RICIER.

R ITH .- #3) IP XRHBHERERFRISINL (foreign network)
FEFEHUATEENIN ML IERE S (point-of-attachment), TN NEEIIK
AT 1P Mtk XFEOTEFRILFAMEA. B, AEBHEKHMIEML, BEEAY
BB b B W RO AR RS “HE (push) ¥ IR (W EEA, o FHRAFLE)
RIEFH B &, ﬂﬁ%TWE?M%FEm%%%EMWEW%Mﬁé

_.2.__

H}'



B, MBERENIE, B3 IP AFBEKRnEREMEAFRN TR,
AR AAARGEN LG ENEENN4aFME. B2, B &R,
Ba) IP 58 MMEMEEHRE, RIETTEE (seanless) MIEHM BB MEAN.
B, - MEHLMAENEURMMERB R S TL /M, ¥3h 1P
BB RETENSHITS, RS THE R,

mEfrA, BRiMBEAERSIAAEREBsTEN (B L aRSE L
BUEN)EXLLEEEE (MEFANBIHANEF &S, REATEN. 5
GRPES EER ‘& BEXEBMNM AN EEZEDIM LMS, ®3)
AP EATSERRE GEERAN “Bahut” MSs)), BEMNKBIRinE
ERXHENME, FanX)LER, B3l NS 2 EHE (transit) BIER
FERLFENERANARLLERETHEF—NMEH L. MS HEAEF
#HETB I, FHFEMBWE ANKAZEEERTHORE (WZENBIIH
BERE), RITHAMIF WLL) diF.

TEABEERN) FHT LB EERENELFER, BZREY. ¥
B imi%, TE2 HE 102(WE3h&um, B EESYE ERGEN) Eid TEE
BRAESHEINGE (IVF) 108 HITHGE. LLEERACELLERFEE, M2
RE 104 M5/ B3P0 (BS/MSC) 106, & 1 7, IWF108 £/EANFIE
BRI BN A5 . IWF108 #E 43 BS/MSC 106 I HHHFE, TMiZ% BS/MSC106 A LL
RUNFERTEMMEL L LTS, TE2 EEB THELSE M2 EEF 104, EK
k5 BS/MSC106 %1 IWF 108 #ET “&k” W5, TE2 #E 102 71 MT2 2 & 104
AUERNEANETRERENBIHEREE I, EPBRERERE TE2
RE 102, WRVLE W2 258 104, TE2 3T 102 A MT2 2 E 104 144, R
ERENNERSFH, HEREBHT A

TEFEXT TE2 5% 102 1 MT2 355 104 2 A M5B 0T S UE T
Wo B30, B0 “WHEAENTT EHSEERENB o -E IR EERE
(MOBILE STATION-BASE STATION COMPATIBILITY STANDARD FOR DUAL-MODE
WIDEBAND SPREAD-SPECTRUM CELLULAR SYSTEM) ” (1993 £ 7 A HiAR, MhibE
WS ) B E Tk th4 (TIA) /8 F Tk th< (BIA) BATARME 1S-95, BH
ABRHY RIS LEEFERERBRME. 20 “BEY BEHERSENEER
ST : 74 HHEFR % (DATA SERVICE OPTIONS FOR WIDEBAND SPREAD SPECTRUM

SYSTEMS :PACKET DATA SERVICES)” (1998 %8 2 HHifR, #MEIELIESH) M
_3_.



TIE/EIA IS-707.5 ¥R#E, X TXHTE TIE/EIA 1S-95 BHY BB RS L
SR BRI 9B sk, H b BS/MSC 106 Il IWF 108 W LLERIZ ALK —#B
4. IS-707.5 #E T A AT BS/MSC 106 7F TE2 3 & 102 F1 IWF 108 2 [A]
BENSBEIESIE (bearer) k. TRETHTEZ0ARERSNERF, &
% RFC 2002 B9%3) IP fR% . |

IS-707.5 WS T WA BGETEE, E{1R4ME TE2 £ 8 102 A MT2
$E 104(Rm D) Z 18], 7€ MT2 32 104 1 BS/MSC 106 (Um B 0) Z R L R ZE
BS/MSC 106 1 IWF 108 (8 (L #O) MER IR BEHUHESR, . B—7TH
WHEIR, B 4psEs, R/N{E TE2 3 E 102 F1 IWF108 2[R F# PPP %% BEHIT
o EEFIGLT, MT2 228 104 {UfE R E (pipe) % Uy % AL RIX TE2 38
102 PPP i, 7E R, ¥DO F&E INFI08 M. 43T, SNk, M
B, HFRIXFIER, 76 TE2 %E 102 MINT2 558 104 Z [ R7E MT2 38 104
ATIWF108 Z [A]fE7E PN JRSZE) PPP 2R . ZEXARIEAL T, MT2 3E 104 a5
ST B BB PPP 43 A #EMT (un—framing), HFHEEBEITER BHHETE
F AR (re-framing) . ZEXFBH T, MI2 EE 104 EAREA RS BN EHE
PRI bl A EF N |

B 2EREHEA) ZE IS-707.5 PHBEAT BN LA (entity) KL HERR
FER. B2 KESTNT 1S-707.5 f1E 1.4.2. 1-1. ZEENSEEmEZ UER
IR MR, B7R7E TE2 258 102 LETHHE. BRTE Ro #
AL, TE2 Pl HErRZ B MT2 368 104 th U, B7R7E Un 0 £, MT2
FE 104 BHEZERES BS/MSC 106 ¥l HEfk. B/R7E LD L, BS/MSC 106 Hh
WHEAR P4 E 2 3 IWF108 thil Mk,

Bl 2 RERBRENT: EEWMIN 202 554k, @i TE2 ¥ % 102 LIEAT
MNARR, FEAEBEM RS IP 4. BRRMENNHERFETURME
WIS ERFEF (Bl dn, Netscape Navigator™ , Microsoft Internet Explorer™
). PLER M ERERE R IE T (universal resource locator) (URL),
] HYPERLINK “http: //www.Qualcomm. com/” . 84 Z& %5 (DNS) i, 4 |
Bl 202, 8 XA RN (textual) F Zwww. Qualconm. con¥s#h 32 Lhis#
S IP Bilik. BB 3CAfEH MY (HTTP), t 2 F BN 202, ¥ E sk # URL #I A GET
HE, EME T ARES U (TCP) Ak A% B LLE% TCP T HITP #%
1E.




TCP #ril, tH2_LZEPY 202, T FIH DNS MER IP MARIZEZRF L
% HTTP GET W B . TCP Wl HEH IP i AN E£%H. IP Hhill, MERE
P 204, # TCP A REFIMER IP k. &AXF Sl (PPP), #EEEE WX
206, Xt IP/TCP/HTTP ) HEATHRIG, AT EET N 208E1A-232 EiL Rm #
DB EANTRES MT2 #F 104 FA9 EIA-232-3E AN 0. PPP hiEL N “ 5
X & i (THE POINT-TO-POINT PROTOCOL) ” #J iF 5Kk i f# (requext for
comments) 1661 (REC1661) f F LATEMHFE R, thbthid CLEHSHFHF ML T EE
H AT,

MT2 3% & 104 B/ ELA-232 #piX 210 HRIX#G PPP 4 48 %18 B L £ e85 5%
il (RLP) 212, SR J5 1% %) 1S-95 ¥ 214, LAIE T Un 0 K 3% 3 BS/MSC 106,
fF 1S-707. 2 dr g X RLP il 212, FELAESRB(H 1S-95 drE X 1S-95 #rill.
7£ BS/MSC 106 kb5 4% B Ui 3E4%, 433E RLP /2 216 1 IS-95 2 218,
7 Un 3 0 L8 PPP o3 4, R B4R B EIEF LE OB MT2 R4 ZE i 220
5 TWF PAEE TN 228. AN CRET BAERFEERAANBERS DA
L B8 # O AR (DATA SERVICES INTERWORKING FUNCTION INTERFACE STANDARD
FOR WIDEBAND SPREAD SPECTRUM DIGITAL CELLULAR SYSTEM) ” (FZEph3iHi DA
H52%) 1 TIA/EIA 1S658 FHEiKk MT2 P4 E PN 212 1 IWF 4k E Hhil 228.

IWF M5 EE E T PPP Hhill 226 ¥k 8 TE2 25 & 102 [ PPP & 4R #8565, IFH
2 - TE2 269 102 0 IWF 108 Z[A] (9 PPP & #:. ¥ CARIEH 2 HM PPP
W 226 BB IWF 108 B ML E PN 224 Hp i IP thil LA, SRS 4R 48K
HE IP HAPRBA TE2 #E 102 MEm IP Hik (B, FXHHELT,
WWW. Qualcomm. com 9 IP Hhik). WRE IWF 108 &4F _EE IS EIAT,
131 TCP, W B8 k2 i 222 AT . |

RE TE2 2 E 102 =41 IP 40 A R4 B (R 2 IWF108, Wi IWF108
HI R 2% E i) 224, SRR BN 227 4 HRTE BN H BN B a0 F — M di 8 Gk
BoR). BAXF T, Bit MT2 25E 104, BS/MSCL06 F1 IWF 108 I8 TE2 HF
102 (9 IP sy A6 BB EMEERM LR RLE M, MMiLH IS-707. 5 fR4E
4R TE2 358 102 AL R0 HEE RS .

Fxt, fE TE2 #£E 102 SABKTAINE M 87, 55 5 E R
HERRIESE . W RFC1661 #l 2 iy, 75 2 sixd sk % (B TE2 PPP 3% 206 #0 IWF PPP
B 226) FIRED S 0R T Se R 1% PPP EEER IS I (LCP) S Sk L. Bo BN

._...5_



REIEERIERE. LCP BIFEEE, PPP B 206 &2 W& 5 1% (NCP)
SV EML 2 (B1 TE2 IP #hiX 204 F1 IWF IP #hiY 224) . R EFS
ARMEEHNZFR, TUEENZAREGMNEEDLMSAE.

PPP 4B R T IP B9 NCP & IP ZHIth i (IPCP) . #4220 “PPP HEXH
Pr i 5 %1 ¥ (THE PPP INTERNET PROTOCOL CONTROL PROTOCOL) (IPCP) ” (&
KT 1992 £ 5 B, TEHEFEUESE)RERIEMR 1332(RFC 1332) fiFMAHH
®T IPCP. IPCP M FHEE . {FAE (enable) . £k (disable) #E S XT S EEH M
A4 IS AT # TEZ P 204 T IWF IP #hifl 224,

IPCP FFREFRME, TAE IP Mt ERD. BEEIBHRED
B E 1E 3K (Configure-Request) RiEF (WfE L& TE2 3R E 102) (£ IP i
BEEHIER . $FF2, IP bt E RN AV EF SRR ZE T E IR0t 1P sk
# BT EREE (the peer) (ZEIX )L, IWF108) by RHFEFTIRMEhZA 1P Hubk
RYIFTHRE IP dhit. WRMEEITRRIET K IP Mibb L EIERE [P ik 72
WEHET, WABKEDREATENMET NAK HREHH 1P H ik
gEshds 1P Mk, B4, WEREWRREFME 1P HiFRAME,
R Bl A2 3% A T TR BC B -ACK SRIs A FE W TP Bhblk R AT 821,

H—F, B 3EAEAR)RE 1S-707.5 WL KA sk d i il
HERRE, KRBT THRERE 1.4.2.2-1. HF TE2 #F 102, BS/MSC 106 #0
IWF 108 [UE AN B R T T P & m, Wi 2 xR, e dIfm
SRR, BTMEEA RREZXMIER, B MT2 & 104 A5 HABE)
HEEEMME I EE, MT2 X8 104 G5 L E iR, fln, £33 ELA-232
Tril 210 W E|Sk B TE2 #E 102 ) PPP SRS, B A4k E®E PPPE
302, B ENIMEM. BS, 4R LEES IP Z 304, St HATHLE IWF108
RIar 4R 1K, B TR PP B, B EA1M@MN. SRAELN R
PHAENTHOHE, ARESARSEITLBERSYRLP)212, REFE IS-
95 B 214, DAFE Uy #EO F/E%15] BS/MSC 106,

W _EFTE, 1S-95 fRvEA AT B LB AR A T EAMN . IS-707. 5
RHESROEXT7E TE2 328 102 0 IWF108 2 /a4 RE LA S M B R, BIF
Ry, UM LEEOKESR. 545, LLEFTR, RFCI661 X TES. EBEE MM
RN ABIRE R ROPRYE, RFC1331 42 H T o S x) AEER A -TE2 102 70 IWF
108 N7 L MACE IP (¥ PPP-IPCP #7ME. iX#¢, IS-95, 1S-707.5, RFC 1661

e



A RFC1331 REMIRERDIVEFHEHY & H 743K RFC2002 Az XHI
#3) IP lRE M ThEE. )

FEAXSRMEEN, B, XERERNS, FEE IP REC 2002
BHE—NERAE—FHE, BEIEABEEMEL TE2 XE 102 BITEMNMLE
EEAN, EMREXRESME. REE, 48¥sh&im (R LA EMN) &
WEREEFGBHETIMEZIOEERE (INIMME), RFC2002 4B LAY A iy
WRA—Fh s, BB IP VAR WREFLRE, DRIEKENEAB RS
B EMEOEERaRBNMEERES. AT, WREE LR B RS I8E T
CHPIGE RN EESARNLRE, TEAITEBENIE L MENELE%E3)
T. ExLE, —RBRIBLEERECLBFIN - MHHNEZSHRER MT2
ZE 104, SREERE 1S-95 RENEAEFINEZMEERINERN. W
B R KA R RS B AATAL, £ UATIREI TIA/ETA 1S-95 7%
BN, RE 1S-95 WAL HMRR, BEMKXBEHEBAREGESH— &b
FEBEFXEL, oHXHR, RE 1D A4k, W4 1D 21k, PPP 2 HEH

BATFEN—MAEMRSE, BB TR EFREE (I T2 £ &
104) Bah R B LM E (W TE2 RE)REHS3BE IP BuwBENHE
F AP E e S B BT 4 A1 £ U3 (home agent) .

KRR

AERRE-FHREANTE, AKX EEITEEWTMNEKIBEN, K
WERLBEFEEE B3 HAREERIITES IP T AEK.

SXBERERFTEZHENAKNBRE - ZWREMTIECEREMN
B HBEN L REENBA L REENEREE. ZEFREN 1P
BETE SR 83 B P s B I CTP) St R I 7 H B4 . AR TP bk SR EXT T8
A& IP ik, WEEHESCMEBHELR. BEKINHMEENER, &F
FEFERMNEHMHEL. ~WEAMEMLER, AREERBIBHTAE
e HGR, TREAMBEANPZEMMEERS, HAMEHHBH)TAE
e

Py 1 5. B



ARAVURB—HONEERE TAKPNERES, FHESRAH 2R
FEBEER. RAMERE. )

B IAEER RTLBEFRANRETER, EZRAST, SRFEEY
TEBEHEERINTERM,

B 2 GREHEAR) REHMRIRT TIA/EIA I1S-707. 5 TR & TAEF T
WHERR .

A 3 BN AR EHERMRELENRIE REREE.

BT R AR

PAF X$ 4% R BA B A #0d 2 B R AR R B BB SC b B I T B . AT W R
HE BB 5] A R AT IX LR B R RN, MrBEAXBEEATEE. Hik, L
TR UL R R R R . TR B AT AR SR PR AR I TEE .

%5 IP M AEB YT S (BN VLR 88 e R IP EESA—
RBMAT A — M. EEZEN IP 5 AR EHME, MANEER K
A0 IP Eshlik. RRMFIA ) IP Pl BAZE# TE2 228 102, MT2 104 A0 IWF 108
ZIEREMEEHIRGRHE, RESIFE TE2 102 2B URANERBI%ETY
RECRRIFEREMEEE, . DXMAR, #3) IP WA EEMEES
S5HE IP W aEEE. ,

AR B ARG FREEN A &SRB, L,
AR IR S RIS TE2 0 MT2 68 102, 104, BAIEH “B3) IP” ZH#E
e : ,

XNFABEEARMBEAOARAT S, U THEEMRRERTUEGE RSN
iR (B, TE2 3% 102, MT2 3E 104, BS/MSC 106 1 IWF 108) B9 L F AR
. B SRR iESI PSR, Fln, TE2 35E 102 W LLEEHEHATHS) IP-ER
M (compliant) HfFs& M4 B A TINE LR B iR, 240U, MT2 3% 104 TG
B DA TE2102 B F BRI EBNEEEMAES . FREIA KB LER
BB HRB R B X R R B BIPRSI. AT, STA KA RZBRIEMIT AT
WREL, AR SRR R RD BT, NEE, RBREABARTRGN G
A BEAE Vvt MR RO S B A LARR 488 3K B A0 388 Sz 2 % A 0 480 i SE A1

B 4 ZEKRII M2 EHE 104 TEMSZORSE. VT2 35 F 104 DL S5
MEIERRENY” RAF 310 Frih. TERA 410, MT2 3F 104 H T AZEIENLRA, TE

g



45 TE2 B E 102 tARTMAPRE. FEXFRET, FNEEBI-Z 8%
MT2 5% 104 B3, ERTIMEE MT2 %7 104 CEHEH 1P hitsiE 2
£FE T #ah 1P,

B8 RFC 1661, 4 TE2 3'E 102 &% PPP A48 2 MT2 25 F 104, MT2 104 3§
B AR N B L 4 BRI Y 3R R AR R SR MR YA — IR 2R . IZ BRI
MT2 104 SEFH M “%45 TE2 IPCP ELE-ER” 7 420.

RS 420, MT2 #5% 104 A B545 TE2 365 102 Fr4f IP it thA b, iE
I RFC 1332 iRy, —B TE2 H5F 102 £3% IP #it B E-HRE R, M2 %8
104 B, “# I IPCP HisibiEsk” R4S 430,

W TE2 # 8 102 ERE L E— A B IP #ib A4 %), MAH
£ TE2 258 102 LR EN 1P fiE Kk, TR MT2 388 104 BBk “SrRvpm& L
RAEF 470, FEXFORET, M2 8 EF 104 LR L RREHE, HIWFYEE, —B
MEAYZE E, MT2 3B 104 HHEIFRE 410, HEFHFHHIET.,

iR TE2 RE 102 RIEMEEERTPH IP it FRAFE —MFERNSHA
By (RD3ESR) TP Hhhk, MT2 #E 104 MBS “51F IWF IPCP ECE-ACK/RET” AR
75 440,

LERE 440, MT2 32E 104 802 IPCP 8 TR e W ECE T KA RZ, Bp TE2
PE 102 FEHHAOEEA TP il E SR 2 A IWF 108 LARRE ACK iz, R IWF 108
TRAE T TE2 322 102 1F M 7R TP #halbiE sk, B0 4 MT2 36 8 104 $5 M BR A 470,
XRRANEFERERT TE2 HFFTERAMIE, PR AR S) 1P 1y, XH,
MT2 3RE 104 fAAH RIS ES, FEMGTME L. iR TE2 8 102 /FHH
FRAS IP HhBEESREE IWF 108 BTS2, W MT2 38 104 HIAXE— M3 1P 3R
R, SRR “EEBETER R 450.

FEIRAS 450, MT2 R E 104 FRFMERER, B0 TE2 2£E 104 S MWEREIH
PIEt &R T, i ERTIR, B fE41E5 M 1S-95 MR MEBHEE. —
B MTZ2 358 104 413 T ME R I TE2 328 102 LB IR, BBEmET
- Mg, M MT2 32 E-104 Bk “ REAREE R RE 460,

RS 460, MT2 FE 104 REFERME EZITH R0 MCE LUR A ZRIAEIE
7% (Agent Advertisement) ¥L¥E, EINZERSSH IP RFC 2002 F{RIANT. MRS 460
HIBRARB BT L FR B AR R, B RB B RETLLEE JLIK, LI b BB ERHF
RUESMRER R E.



BT MT2 368 104 RIXFVERMEE, ARATLURAZES) IP BRIRAEES
SMRE, REWIHEE, BRAEMEEHEEINNEETHIEE (care—of-address)
JTREERIZR TE2 & 102 1P Milk. %8 RFC 2002, TE2 HE 102 EEFHEL
thit o2y, HWMEFBICER IP k. fltn, R TER2#F 102HEEC
ZEBITRIEME, TE2 HBEHTHIMCERSBE IP AN LERF. &
o, Wi TEZ #£F 102 BMFE “HK AR, ELEIEFEIBI P B3
FHEBCRER, HREEFHIINNLE LB T R ak 8E1T .

Fi, AKRBARME—FREMGEE, 2 T2 FE 102 BITE Bl MEER
SE, BEFIF MT2 3 E 104 BEhfbk TE2 BF 102 ESFE RS IP HiCEF.

AT TN A R B 0 SR LB 3 IR R B A FRBIF#R, BIFFARFH#IHEER
B BR IR BT BT RS T R |

O AR R AR AR R B TR T R A E A, ARBNEE
HNFIERPREERRE.
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