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Other Fees
X Assignment Recordation Fee 40.00
Total Fee Enclosed $585.00
3. Drawings
2 Sheets of drawings are enclosed.
X Formal.
6. Relate Back-35 U.S.C. § 120

X The specification has been amended by inserting before the first line the sentence:

— This Patent Application is a divisional application of co-pending U.S.
Patent Application No. 11/330,675, filed on January 11, 2006, and entitled
“MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING
SWITCHING CONTROLLER,” which claims priority of U.S. provisional
application, serial number 60/643,829, filed January 14, 2005, and entitled
“TELEPHONE COMMUNICATIONS PROCESSING CONTROLLER,” by
the same inventors, and is a continuation-in-part of U.S. Patent Application,
serial number 11/031,498, filed January 6, 2005, and entitled “TELEPHONE
WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND VOIP
NETWORKS?, all of which are hereby incorporated by reference. U.S.
Patent Application, serial no. 11/031,498 claims priority of U.S. provisional
application, serial number 60/534,466, filed January 6, 2004, and entitled
“RADIOTELEPHONE WITH AUTOMATIC SWITCHING BETWEEN
CELLULAR AND WI-FI NETWORKS USING WI-FI SIGNAL STRENGTH
VALUES,” the content of which is also incorporated herein by reference in its
entirety.--

Inventorship Statement

(a) With respect to the prior co-pending U.S. application from which this application claims benefit
under 35 U.S.C. § 120 the inventor(s) in this application are:
X the same.

(b) The inventorship for all the claims in this application are:
X the same.

Fee Payment Being Made At This Time
X By e-Filer via RAM
Method of Payment of Fees

X E-Filer via RAM charge Credit Card the amount of $_585.00 ($545.00 for the filing fee plus $40.00
for the Assignment Recordation Fee.)

Authorization To Charge Additional Fees

X The Commissioner is hereby authorized to charge any fees or credit any overpayment during the
pendency of this application to Account No. 08-1275.

Power of Attorney

X The power of attorney in the prior application is to: Jonathan O. Owens, HAVERSTOCK &

OWENS LLP, 162 N. Wolfe Road, Sunnyvale, CA 94086.

a. X Address all future communications to:
HAVERSTOCK & OWENS LLP
ATTN: Jonathan O. Owens
162 N. Wolfe Road
Sunnyvale, CA 94086

Maintenance of Codependency of Prior Application
X This application is a divisional of co-pending Serial No. 11/330.675 filed on January 11, 2006.
X Incorporation by Reference

- The entire disclosure of the prior application(s), from which a copy of the oath of declaration is supplied under Box 1,
is considered to be part of the disclosure of the accompanying application and is hereby incorporated by reference.
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T hereby declare further that all statements made herein of my own knowledge are true and that all statements made on information and belief are
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may

jeopardize the validity of the application or any patent issuing thereon.
By: /Jonathan O. Owens/

Dated: September 22, 2011
Name: Jonathan O. Owens
Registration No.: 37, 902
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Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number HAVA-00401
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CCNTROLLER

The application data sheet is part of the provisional or nonprovisicnal application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS}) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ ] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority (®Inventor | {OlLegal Representative under 35 U.S.C. 117 |OPar1y of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Vasudevan Ganesan

Residence Information {Select One) (») US Residency () Non US Residency () Active US Military Service

City Cupertino State/Province ‘ CA ‘ Country of Residence i ‘ us

Citizenship under 37 CFR 1.41{b} i CA
Mailing Address of Applicant:

Address 1 19500 Pruneridge Ave, #6208

Address 2

City Cupertino | State/Province CA
Postal Code | 95014 | Countryi | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 28960

Email Address jowens@hollp.com | | AddEmail |  |Remove Email

Application Information:

Title of the Invention MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS RCAMING SWITCHING CONTROLLER
Attorney Docket Number| HAVA-00401 Small Entity Status Claimed

Application Type Nonprovisional
Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets {if any) 2 Suggested Figure for Publication (if any}
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OME control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

HAVA-00401

Application Number

Title of Invention

MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35
[] U.S.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an applicaticn filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections

are completed the Customer Number will be used for the Representative Information during processing.

Please Select One:

() Customer Number ‘ ("} US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number

28960

Domestic Benefit/National Stage Information:

This section allows for the applicant to either ¢laim benefit under 35 U.8.C. 119(e), 120, 121, or 365{c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35U.8.C. 119{(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
Division of 11330675 2006-01-11
Prior Application Status
Application Number Continuity Type Prior Application Number | Filing Date (YYYY-MM-DD}

11330675

non provisional of

60643829

2005-01-14

Prior Application Status

Remove

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD})

11330675

Continuation in part of

11031498

2005-01-06

Prior Application Status

Remove

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

11031498

non provisional of

60534466

2004-01-06

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

Add

Foreign Priority Information:

and 37 CFR 1.55(a).

This section allows for the applicant to claim henefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
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Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OME control number.

Attorney Docket Number HAVA-00401

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER

[ Remove |
Application Number Country | Parent Filing Date (YYYY-MM-DD) Priority Claimed
(® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the ~ad

Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignhee 1
If the Assignee is an Organization check here.

Organization Name Vasu Networks Corporation

Mailing Address Information:

Address 1 19500 Pruneridge Ave., #6208

Address 2

City Cupertino State/Province CA

Country il us Postal Code 95014

Phaone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature |/Jonathan O. Owens/ Date (YYYY-MM-DD)| 2011-09-22

First Name Jonathan Last Name Owens Registration Number | 37902

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.5. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandocnment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552) and
the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether

the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence tc a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, ag
a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency’s responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2804 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such

disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant]
to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: ) Group Art Unit:
)
Vasudevan Ganesan ) Examiner:
)
Application No.: Not yet available )
)
Filed: Herewith ) PRELIMINARY AMENDMENT
)
For: MOBILE TELEPHONE )
VOIP/CELLULAR SEAMLESS ) 162 North Wolfe Road
ROAMING SWITCHING ) Sunnyvale, California 94086
CONTROLLER ) (408) 530-9700
)
) Customer No. 28960
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENTS

Prior to an examination on the merits please amend the subject application as follows:

Amendments to the Drawings begin on page 2 of this paper.

Amendments to the Specification begin on page 3 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on page 5 of this

paper.

Remarks/Arguments begin on page 9 of this paper.
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Amendments to the Drawings:

The attached sheet of drawings includes changes to Figure 1. An annotated sheet
showing the changes to Figure 1 is included and a replacement sheet are included. Figure 1 has
been modified so that component 82 states CIWF to correctly reflect pages 11and 16-20 of the
Current Specification. No new matter has been added.

IPR2025-00447 Page 00009



PATENT
Attorney Docket No.: HAVA-00401

Amendments to the Specification:

Please amend the following paragraph at Page 1, lines 5-17 as follows:

This Patent Application is a divisional application of co-pending U.S. Patent Application
No. 11/330.675, filed on January 11, 2006, and entitled “MOBILE TELEPHONE
VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER.” which Fhts

apptteation claims priority of U.S. provisional application, serial number 60/643,829, filed
January 14, 2005, and entitled “TELEPHONE COMMUNICATIONS PROCESSING
CONTROLLER,” by the same inventors-

sl catetl ol ¢¢ D (N
AlIUT U A 1IN

o D433 4
c v

applreatton and is atso a continuation-in-part of U.S. Patent Application, serial number
11/031,498, filed January 6, 2005, and entitled “TELEPHONE WITH AUTOMATIC
SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS?, all of which are s hereby
incorporated by reference. U.S. Patent Application, serial no. 11/031,498 claims priority of U.S.
provisional application, serial number 60/534,466, filed January 6, 2004, and entitled
“RADIOTELEPHONE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WI-
FINETWORKS USING WI-FI SIGNAL STRENGTH VALUES,” the content of which is also
incorporated herein by reference in its entirety.

Please amend the following paragraph beginning on page 10, line 10 as follows:

Figure 2 illustrates a simplified high-level block diagram of one embodiment of the
mobile communication device 90. The mobile communication device 90 includes a WiF1 portion
and a cellular portion. The cellular part uses either GSM or CDMA, and access to a
communications network is provided through the nearest base station 10. The WiFi portion uses
the VOIP client to originate and terminate communications over the WiFi network. The mobile
communication device 90 is adapted to automatically switch communications between cellular
and VOIP networks. The mobile communication device 90 includes a cellular communication
module 93 coupled to a cellular antenna 91, a WiFi communication module 94 coupled to a WiFi
antenna 92, an audio/video amplifier 95, a network switch unit 96, a timer unit 97, a WiFi signal
level strength monitor 98, a microphone 100, a speaker 99, and a display monitor 101. The

mobile communication device 90 is adapted to establish and maintain communication via either

-3-
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the cellular communication module 93 coupled to a cellular base station 10 (Figure 1), and/or via
the WiFi communication module 94 coupled to a WiFi access point 40 (Figure 1). The cellular
communication module 93 further includes a transceiver 102 adapted to transmit signals to and
receive signals from a cellular network. The WiFi communication module 94 further includes a
transceiver 103 adapted to transmit signals to and receive signals from an IP network.

Depending on the level of the detected WiFi signal emitted from a WiFi access point, a call
initially established via cellular communication module 83-93 can be switched to be handled by
the WiFi communication module 94, or a call initially established via the WiFi communication

module 94 can be switched to be handled by the cellular communication module 93.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (currently amended) A method of providing communications for a mobile
communication device that roams between multiple different types of wireless networks,
the method comprising:

a. establishing a first communication link between the mobile communication device
and an end destination device, wherein the first communication link includes a
first wireless communication link between the mobile communication device and
a first type of wireless network;

b. monitoring a signal strength of the first wireless communication link;

C. when the signal strength drops below a predetermined threshold, notifying an

interface server and establishing a second communication link between_the an

interface server and the end destination device;

d. notifying the mobile communication device to terminate transmission over the
first communication link; and

e. re-directing the second communication link from the interface server to the
mobile communication device, thereby establishing a second wireless
communication link between the mobile communication device and the second

type of wireless network
2. (original) The method of claim 1 wherein the first type of wireless communication link
comprises a WiFi communication link, and the first type of wireless network includes a

WiFi network access point.

3. (original) The method of claim 2 wherein the second type of wireless network includes a

wireless cellular network.

4. (original) The method of claim 1 wherein establishing the first communication link

includes routing through a VOIP network.

IPR2025-00447 Page 00012
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(original) The method of claim 1 wherein establishing the first communication link

includes routing through a cellular network.

(original) The method of claim 1 wherein establishing the second communication link
includes routing through a VOIP network.

(original) The method of claim 1 wherein establishing the second communication link

includes routing through a cellular network.

(original) The method of claim 1 further comprising providing a connectivity status by
the mobile communication device to the interface server while the mobile communication

device is within a first coverage area of the first type of wireless network.

(original) The method of claim 8 further comprising providing a routing association to a
mobile switching center within the second type of wireless network, wherein the routing

association associates the mobile communication device to the interface server.

(original) The method of claim 9 further comprising routing a termination
communication intended for the mobile communication device from the mobile switching
center to the interface server according to the routing association when the connectivity
status is active, and routing the termination communication from the interface server to

the mobile communication device over the first type of wireless network.

(original) The method of claim 10 further comprising when the connectivity status is not
provided to the interface server, the router association is removed from the mobile

switching center.

(original) The method of claim 1 further comprising registering the mobile
communication device with a mobile switching center within the second type of wireless

network when the signal strength drops below the predetermined threshold.
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13.  (original) The method of claim 12 further comprising setting up the second
communication link with the end destination device and forwarding the second

communication link to the interface server.

14, (currently amended) A method of providing communications for a mobile
communication device that roams between multiple WiFi coverage areas, the method
comprising:

a. associating the mobile communication device with a nomadic server, wherein the
nomadic server is coupled to one or more WiFi access points;

b. establishing a first WiFi communication link between the mobile communication
device and a first WiFi access point;

c. registering the mobile communication device with the nomadic server including
providing an IP address of the first WiFi access point to the nomadic server;

d. configuring a communication path to the mobile communication device via the
nomadic server according to the IP address of the first WiFi access point and the
first WiFi communication link;

e. detecting movement of the mobile communication device into a coverage area of
a second WiF1i access point;

f. registering the mobile communication device with the nomadic server including
an IP address of the second WiFi access point;

g. establishing a second WiFi communication link between the mobile
communication device and the second WiFi access point; and

h. re-configuring the communication path according to the IP address of the second
WiFi access point and the second WiFi communication link;

wherein the mobile communication device notifies the nomadic server if the first

communication link falls below a threshold.

15.  (original) The method of claim 14 further comprising associating the mobile

communication device to the nomadic server at the mobile switching center.

16. (original) The method of claim 14 further comprising providing a routing association to a
mobile switching center within a cellular network, wherein the routing association

associates the mobile communication device to the interface server.

-7-
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17. (original) The method of claim 16 further comprising routing a termination
communication intended for the mobile communication device from the mobile switching
center to the interface server according to the routing association, and routing the
termination communication from the interface server to the mobile communication device

over the communication path.

18.  (original) The method of claim 14 wherein registering the mobile communication device
with the nomadic server provides a connectivity status of the mobile communication
device while the mobile communication device is within a specific coverage area of a

specific WiFi access point.

Claims 19-37 (canceled).

38.  (currently amended) A method of providing communications between mobile
communication devices, the method comprising:

a. routing a communication over a first communication link between a first mobile
communication device and a first cellular base station, wherein the
communication is directed from the first mobile communication device to a
second communication device;

b. routing the communication over a second communication link between the first
cellular base station and a first controller device;

c. routing the communication over a third communication link between the first
controller device and a second controller device, wherein the third communication
link comprises a Internet Protocol network;

d. routing the communication over a fourth communication link between the second
controller device and a second cellular base station; and

e. routing the communication over a fifth communication link between the second
cellular base station and the second communication device;

wherein the mobile communication device notifies an interface server if the first communication
link falls below a threshold.
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REMARKS

The applicants respectfully request further examination and reconsideration in view of the
above preliminary amendment. By this preliminary amendment, the Specification and Drawings
have been amended to correct typographical errors. Specifically, replacement and annotated
sheets for Figure 1 have been attached hereto wherein Figure 1 has been modified so that
component 82 states CIWF to correctly reflect pages 11 and 16-20 of the Specification. Further
by this preliminary amendment, Claims 1, 14 and 38 have been amended and Claims 19-37 have
been canceled. Accordingly, after the above preliminary amendment, Claims 1-18 and 38 are
now pending.

Applicants respectfully submit that the claims, as amended, are now in a condition for
allowance, and allowance at an early date would be appreciated. Should the Examiner have any
questions or comments, they are encouraged to call the undersigned at (408) 530-9700 to discuss

the same so that any outstanding issues can be expeditiously resolved.

Respectfully submitted,
HAVERSTOCK & OWENS LLP

Dated: _ September 22, 2011 By:___ /Jonathan O. Owens/
Jonathan O. Owens
Reg. No.: 37,902
Attorneys for Applicant
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EXPRESS MAIL LAPWL NO. EV847495561US

PATENT
Attorney Docket No. HAVA-00400

MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS
ROAMING SWITCHING CONTROLLER

Related Applications

This application claims priority of U.S. provisional application, serial number
60/643,829, filed January 14, 2005, and entitled “TELEPHONE COMMUNICATIONS
PROCESSING CONTROLLER ,” by the same inventors. This application incorporates U.S.
provisional application, serial number 60/643,829, filed January 14, 2005, and entitled
“TELEPHONE COMMUNICATIONS PROCESSING CONTROLLER,” in its entirety by
reference. This application is also a continuation-in-part of U.S. Patent Application, serial
number 11/031,498, filed January 6, 2005, and entitled “TELEPHONE WITH AUTOMATIC
SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS”, which is hereby
incorporated by reference. U.S. Patent Application, serial no. 11/031,498 claims priority of U.S.
provisional application, serial number 60/534,466, filed January 6, 2004, and entitled
“RADIOTELEPHONE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WI-
FINETWORKS USING WI-FI SIGNAL STRENGTH VALUES,” the content of which is

incorporated herein by reference in its entirety.

Field of the. Invention

The present invention relates to the field of network communication processing. In
particular, the present invention relates to seamlessly switching communications among Voice

over Internet (VOIP), public cellular, and public circuit switched networks.

Backeround of the Invention

Current telephone communications occur over wireless cellular networks, such as GSM,
CDMA, and CDMA2000, Voice Over Internet (VOIP), or circuit switched network, such as

PSTN. Current state of the art of most telephones used with such networks is that each
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telephone is restricted for use with only one specific network. For example, a cellular phone
works in a cellular network; a VOIP phone works in VOIP network, and a landline phone works
in a circuit switched network. Such limitations imply that an in-progress telephone
communication cannot be seamlessly switched among cellular, VOIP, and circuit switched
networks without losing the connection.

Such wireless networks use regulated portions of the radio spectrum and are shared by
many users. The infrastructure costs of wireless networks are relatively high due to the size and
complexity of the network equipment. There is a wide variance in the performance of different
wireless networks. For example, a conventional wireless cellular network covers a relatively
large geographical area, but provides a relatively low bandwidth. Other wireless networks, such
as CDMA2000-EV-DO/DV networks, offer higher bandwidth and enhanced data services, such
as web browsing. However, these networks also pack many users into a relatively small portion
of the regulated spectrum. Other types of wireless networks are adapted to improve spectral
efficiency with increased speed and smaller coverage areas. For example, an IEEE 802.11x (or
WiFi) network may transmit at speeds up to 11 Mbps using a Direct Sequence Spread Spectrum
(DSSS) mode or at speeds up to 54 Mbps using an Orthogonal Frequency Division Multiplexing
(OFDM) mode.

A network wireless access point conforming to a WiFi (e.g., IEEE 802.11b) network may
cover an area of a few hundred feet in diameter. Each such network access point is connected to
a larger network (e.g., Internet). One such example is WiFi VOIP (Wireless Fidelity Voice over
Internet Protocol), through which a communication device user can place a wireless telephone
call over the Internet, using the technology specified in IEEE 802.xx at the network access point.
VOIP is a method for taking analog audio signals and converting them into digital data that can
be transmitted over the Internet. Conventional VOIP telephone communications are enabled by
VOIP network carriers, which utilize VOIP networks (e.g. the Internet), to place VOIP based
telephone calls. VOIP enabled and compatible networks include VOIP switching for proper
routing and billing of VOIP based telephone calls.

Page 2 of 30

IPR2025-00447 Page 00020



PATENT
Attorney Docket No. HAVA-00400

In order to cover larger geographical areas, a relatively large number of IEEE 802.11x, for
example, network access points and relatively large wire-line back haul networks are required.

In part, due to the relatively small geographical coverage area of each network access point, the
resulting IEEE 802.11x based network may thus be prohibitively expensive to set up. Further,
the small coverage areas may lead to many “dead zones” in which mobile communication device
users are unable to place telephone calls using the VOIP network.

Conventional VOIP phones, which function in a WiFi coverage area (hotspot)
corresponding to a WiFi access point, offers relatively inexpensive telephone communications.
However, the Wiki availability is limited due to the small geographical area supported by each
WiF1i access point.

Conventional cellular phones, which function in a cell coverage area within the cellular
network, are relatively expensive for telephone communications and have limited multimedia
capabilities. Cellular networks and availability to the network covers a much wider, extensive
geographical area.

Conventional landline phones, which function in a circuit switched network such as most
residences, do not offer extensive telephone communication features, for example video. Such
Iandline phones also do not offer the mobility provided by mobile communications devices such

as the VOIP phones or the cellular phones.

Summary of the Invention

The present invention is directed to an interface server, referred to as a nomadic server,
and a related system that provides seamless roaming of a mobile communication device between
different types of wireless networks, such as WiFi and cellular networks for voice, data and video
communication. Use of the nomadic server enables a combination of WiFi and cellular networks
for providing access to the mobile communication device and makes use of the VOIP networks

for switching the calls wherever possible.
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The nomadic server is a telephone communication processing and switching server that
will “hold” the present, in-progress telephone communications without dropping, while roaming
between WiFi access points and cellular networks, without losing the present, in-progress
communication. For example, a telephone communication can be seamlessly switched between
VOIP and cellular telephone networks using the nomadic server. Nomadic server resources
interface with the VOIP and cellular network switches to provide the hand-off between networks.
This approach enables switching of telephone communications over a VOIP network wherever
possible either through WiFi or through cellular networks.

In one aspect of the present invention, a method provides communications for a mobile
communication device that roams between multiple different types of wireless networks. The
method comprises establishing a first communication link between the mobile communication
device and an end destination device, wherein the first communication link includes a first
wireless communication link between the mobile communication device and a first type of
wireless network, monitoring a signal strength of the first wireless communication link, when the
signal strength drops below a predetermined threshold, establishing a second communication link
between an interface server and the end destination device, notifying the mobile communication
device to terminate transmission over the first communication link, and re-directing the second
communication link from the interface server to the mobile communication device, thereby
establishing a second wireless communication link between the mobile communication device
and the second type of wireless network. The first type of wireless communication link can
comprise a WiFi communication link, and the first type of wireless network can include a WiFi
network access point. The second type of wireless network can include a wireless cellular
network. Establishing the first communication link can include routing through a VOIP network.
Establishing the first communication link can include routing through a cellular network.
Establishing the second communication link can include routing through a VOIP network.

Establishing the second communication link can include routing through a cellular network.
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The method can also include providing a connectivity status by the mobile
communication device to the interface server while the mobile communication device is within a
first coverage area of the first type of wireless network. The method can also include providing a
routing association to a mobile switching center within the second type of wireless network,
wherein the routing association associates the mobile communication device to the interface
server. The method can also include routing a termination communication intended for the
mobile communication device from the mobile switching center to the interface server according
to the routing association when the connectivity status is active, and routing the termination
communication from the interface server to the mobile communication device over the first type
of wireless network. The method can also include when the connectivity status is not provided to
the interface server, the router association is removed from the mobile switching center. The
method can also include registering the mobile communication device with a mobile switching
center within the second type of wireless network when the signal strength drops below the
predetermined threshold. The method can also include setting up the second communication link
with the end destination device and forwarding the second communication link to the interface
server.

In another aspect of the present invention, a method provides communications for a
mobile communication device that roams between mulitiple WiFi coverage areas. The method
includes associating the mobile communication device with a nomadic server, wherein the
nomadic server is coupled to one or more WiFi access points, establishing a first WiFi
communication link between the mobile communication device and a first WiFi access point,
registering the mobile communication device with the nomadic server including providing an TP
address of the first WiFi access point to the nomadic server, configuring a communication path to
the mobile communication device via the nomadic server according to the IP address of the first
WiFi access point and the first WiFi communication link, detecting movement of the mobile
communication device into a coverage area of a second WiF1 access point, registering the mobile

communication device with the nomadic server including an IP address of the second WiF1
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access point, establishing a second WiFi communication link between the mobile communication
device and the second WiFi access point, and re-configuring the communication path according
to the IP address of the second WiFi access point and the second WiFi communication link. The
method can also include associating the mobile communication device to the nomadic server at
the mobile switching center. The method can also include providing a routing association to a
mobile switching center within a cellular network, wherein the routing association associates the
mobile communication device to the interface server. The method can also include routing a
termination communication intended for the mobile communication device from the mobile
switching center to the interface server according to the routing association, and routing the
termination communication from the interface server to the mobile communication device over
the communication path. Registering the mobile communication device with the nomadic server
can provide a connectivity status of the mobile communication device while the mobile
communication device is within a specific coverage area of a specific WiFi access point.

In yet another aspect of the present invention, a system provides communications for a
mobile communication device that roams between multiple different types of wireless networks.
The system includes a plurality of different types of wireless networks, the mobile
communication device configured to access the plurality of wireless networks, and an interface
server coupled to the plurality of wireless networks, wherein the interface server maintains a
seamless communication link between the mobile communication device and an end destination
device as the mobile communication device roams from a first wireless coverage area associated
within a first type of wireless network to a second wireless coverage area associated with a
second type of wireless network, the interface server is configured to establish a second
communication link over the second type of wireless network while a first communication link
between the mobile communication device and the end destination device over the first type of
wireless network is active, wherein the second communication link is initially set up to be
forwarded to the interface server and subsequently the second communication link is routed to

the mobile communication device as the first communication link is terminated. The first
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communication link can include a first wireless communication link between the mobile
communication device and the first type of wireless network. The first wireless coverage area
can be a WiFi coverage area, and the first wireless communication link can be a WiFi
communication link between the mobile communication device and a WiFi access point. The
first communication link can include a routing path through a VOIP network. The first
communication link can include a routing path through a cellular network. The second
communication link can include a second wireless communication link between the mobile
communication device and the second type of wireless network. The second wireless coverage
area can be a cellular coverage area and the second wireless communication link can be a
wireless cellular communication link between the mobile communication device and a cellular
base station. The second communication link can include a routing path through a VOIP
network. The second communication link can include a routing path through a cellular network.
The second type of wireless network can include a wireless cellular network.

In still yet another aspect of the present invention, an interface server maintains a
seamless communication link between a mobile communication device and an end destination
device as the mobile communication device roams from a first wireless coverage area associated
within a first type of wireless network to a second wireless coverage area associated with a
second type of wireless network, the interface server is configured to establish a second
communication link over the second type of wireless network while a first communication link
between the mobile communication device and the end destination device over the first type of
wireless network is active, wherein the second communication link is initially set up to be
forwarded to the interface server and subsequently the second communication link is routed to
the mobile communication device as the first communication link is terminated. The interface
server can also include a first inter-network function block to maintain current configuration and
status information associated with the first communication link. The first wireless coverage area
can be a WiFi coverage area, and the first communication link can be a WiFi communication link

between the mobile communication device and a WiFi access point. The interface server can
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also include a second inter-network function block to maintain current configuration and status
information associated with the second communication link. The interface server can also
include a provisioning server to provide the mobile communication device with configuration

information.

Brief Description of the Several Views of the Drawings

Figure 1 illustrates an exemplary system of interconnected networks in which a nomadic
server is coupled to a cellular network, a wireless IP network, and a public switched telephone
network.

Figure 2 illustrates a simplified high-level block diagram of one embodiment of the

mobile communication device.
The present invention is described relative to the several views of the drawings. Where
appropriate and only where identical elements are disclosed and shown in more than one

drawing, the same reference numeral will be used to represent such identical elements.

Detailed Description of the Invention

Embodiments of a nomadic server enable telephone communications that can be initiated
using VOIP while within a VOIP access point, such as a WiFi hotspot, and enable telephone
communications that can be initiated using a cellular network while within a cellular area and
outside of a VOIP access point. When a caller roams outside the range of a VOIP access point,
the nomadic server functions to “hold” the current telephone communication while switching
occurs from the VOIP access point to the cellular network. Similarly, when a caller roams into
the range of a VOIP access point while engaged in a telephone communication on the cellular
network, the nomadic server functions to “hold” the current telephone communication while
switching occurs from the cellular network to the VOIP access point. The nomadic server

remains engaged, or active, in the telephone communication while switching from one network
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to another. After switching is completed, the nomadic server disengages from the telephone
communication.

Figure 1 illustrates an exemplary system of interconnected networks in which a nomadic
server 80 is coupled to a cellular network, a wireless IP network, and a public switched telephone
network (PSTN) 60. The cellular network shown in Figure 1 includes a mobile switching center
20 coupled to a public land mobile network 30, and a plurality of base stations 10 coupled to the
mobile switching center 20. For clarity, the cellular network shown in Figure 1 is a simplified
cellular network architecture. For example, the cellular network in Figure 1 includes only a
single mobile switching center, however it is understood that the cellular network includes
multiple mobile switching centers. Further, it will be apparent to those skilled in the art, that the
functionality of the mobile switching center could alternatively be incorporated into either the
base station or any other cellular network infrastructure, or into the nomadic server.

Accordingly, as used herein, the term mobile switching center refers to the mobile switching
center or any appropriate device within the cellular network equipment infrastructure which
performs the functionality of a mobile switching center. Figure 1 shows four base stations 10
coupled to the mobile switching center 20. Alternatively, more or less than four base stations can
be coupled to each mobile switching center.

The wireless IP network shown in Figure 1 includes a plurality of wireless IP access
points 40 coupled to the Internet 50. Examples of a wireless IP access point include, but are not
limited to, a wireless or wired broadband termination element, a wireless or wired modem, a
wireless or wired router, and a WiFi access point.

In this example, the nomadic server 80 is coupled to the PSTN 60 through the softswitch
70. The softswitch 70 provides an interface for the nomadic server 80 to legacy networks, such
as the PSTN.

A mobile communication device 90 is preferably a dual mode telephone that provides
VoIP client functionality over a WiFi network and GSM/CDMA mobile telephony functionality

over a cellular network. The mobile communication device 90 can also be configured to
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automaticaily switch an existing communication from a cellular network to a wireless IP
network, or to switch an existing communication from an IP network to a cellular network. Such
a mobile communication device is described in co-pending and co-owned U.S. Patent
Application Serial No.11/031,498, filed January 6, 2005, and entitled “TELEPHONE WITH
AUTOMATIC SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS”, which is
hereby incorporated by reference. Alternative types of mobile communication devices include,
but are not limited to, laptop computers, music players/recorders, PDAs, telephones, or any
conventional mobile communication device capable of receiving broadband content over a
wireless connection.

Figure 2 illustrates a simplified high-level block diagram of one embodiment of the
mobile communication device 90. The mobile communication device 90 includes a WiFi portion
and a cellular portion. The cellular part uses either GSM or CDMA, and access to a
communications network is provided through the nearest base station 10. The WiFi portion uses
the VOIP client to originate and terminate communications over the WiFi network. The mobile
communication device 90 is adapted to automatically switch communications between cellular
and VOIP networks. The mobile communication device 90 includes a cellular communication
module 93 coupled to a cellular antenna 91, a WiFi communication module 94 coupled to a WiFi
antenna 92, an audio/video amplifier 95, a network switch unit 96, a timer unit 97, a WiFi signal
level strength monitor 98, a microphone 100, a speaker 99, and a display monitor 101. The
mobile communication device 90 is adapted to establish and maintain communication via either
the cellular communication module 93 coupled to a cellular base station 10 (Figure 1), and/or via
the WiFi communication module 94 coupled to a WiFi access point 40 (Figure 1). The cellular
communication module 93 further includes a transceiver 102 adapted to transmit signals to and
receive signals from a cellular network. The WiFi communication module 94 further includes a
transceiver 103 adapted to transmit signals to and receive signals from an IP network.
Depending on the level of the detected WiF1i signal emitted from a WiFi access point, a call

initially established via cellular communication module 83 can be switched to be handled by the
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WiFi communication module 94, or a call initially established via the WiFi communication
module 94 can be switched to be handled by the cellular communication module 93.

Referring back to Figure 1, the nomadic server 80 enables a seamless handoff from one
wireless access point to another as the mobile telephone device 90 roams from one WiFi
coverage area to another WiFi coverage area, or roams outside a WiFi coverage area but still
within a cellular network coverage area. The nomadic server 80 includes a cellular inter-working
function (CIWF) block 82, a WiFi inter-working function (WIWF) block 84, and a provisioning
server 86. The nomadic server 80 and the mobile switching center 20 are either “tightly” coupled
or “loosely” coupled. When tightly coupled, the nomadic server 80 and the mobile switching
center 20 are coupled together by a local area network (LAN), or a wide area network (WAN) or
any other appropriate interface, using either a proprietary or non-proprietary interface of the
mobile switching center 20. In this manner, the nomadic server 80 is able to communicate to the
mobile switching center 20 through this interface. When loosely coupled, the nomadic server 80
and the mobile switching center 20 are coupled using an Integrated Services Digital Network
(ISDNC) trunk, or by using a softswitch or any other appropriate interface. In this context, a
softswitch is defined variously as a media gateway controller, call agent or gate keeper, used to
control connections at the junction point between circuit and packet networks.

The nomadic server 80 is coupled to one or more mobile switching centers 20 for
communicating signaling and media traffic. A point of interconnection (Pol), is formed between
each mobile switching center 20 and the nomadic server 80. Within any given network, one or
more nomadic servers 80 can be implemented. Each mobile communication device 90 is
associated with a home nomadic server, in this case the nomadic server 80. Each nomadic server
can be the home nomadic server for one or more mobile communication devices. Preferably, a
mobile switching center is interfaced to only one nomadic server such that a home mobile
switching center is interfaced to the home nomadic server. In this manner, the mobile
communication device is associated with a home mobile switching center. Alternatively,

multiple mobile switching centers are coupled to any given nomadic server.
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When the mobile communication device 90 originates a call within a WiFi coverage area,
a WiFi communication link is established with the nomadic server 80. The call can be completed
by the nomadic server 80 over the cellular network or the VOIP network. If the call is completed
over the cellular network, then the call is routed through any mobile switching center coupled to
the nomadic server 80. If the call is completed over the VOIP network, then the call is routed
through a softswitch 70 of a service provider, using the Session Initiation Protocol (SIP) or any
other appropriate protocols, such as H323. In other words, if the mobile communication device
90 is located within a WiFi coverage area, then the first leg of the call is routed over a WiFi
communication link and the remaining portion of the call can be routed over either the cellular
network, the VOIP network, or the PSTN.

In operation, a first call is established by the mobile communication device 90 by first
determining if it is in a WiFi coverage area. Such a determination is preferably made by
measuring a signal strength or other criteria of the nearest WiFi access point 40, and if the signal
strength or other criteria is above a predetermined threshold, then a WiFi communication link is
established. If WiF1 access is not available, then the mobile communication device 90
establishes a cellular communication link with the nearest base station 10. When the mobile
communication device 90 first establishes a WiFi communication link, the mobile
communication device 90 establishes a communication link with the provisioning server 86 over
the WiFi communication link. The WiFi communication link includes the WiFi access point 40,
and the Internet 50. The provisioning server 86 provides the mobile communication device 90
with configuration information including an identification of its home nomadic server, which in
this case is the nomadic server 80. The mobile communication device 90 preferably uses XML
over SSL for communicating with the provisioning server 86 over the Internet 50.

The mobile communication device 90 also registers with the nomadic server 80. In some
embodiments, a SIP REGISTER method or any other appropriate protocol, such as H323, with
authentication is used between the mobile communication device 90 and the nomadic server 80.

The nomadic server 80 also maintains configuration information of the mobile switching center
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20. The nomadic server 80 updates the mobile switching center 20 with a current location of the
mobile communication device 90. The current location refers to the WiFi access point associated
with the WiFi coverage area in which the mobile communication device 90 is currently located.
The nomadic server 80 updates the mobile switching center 20 with the location of the mobile
communication device 90 at a specified periodicity. In this manner, the mobile switching center
20 maintains a current location of the mobile communication device 90. Using this location
information, calls received over the cellular network for the mobile communication device 90 are
directed from the mobile switching center 20 over the WiFi communication link via the nomadic
server 80. |
As long as the mobile communication device 90 maintains a WiFi communication link
with the wireless access point 40, irrespective of the cellular network coverage, the mobile
communication device 90 registers with its home nomadic server, the nomadic server 80 in this
case. The nomadic server 80 in turn updates the current location of the mobile communication
device 90 in the mobile switching center 20. When a signal strength or other criteria of the WiFi
communication link weakens below a predetermined threshold, the mobile communication
device 90 notifies the nomadic server 80. In response, the nomadic server 80 stops sending
location updates to the mobile switching center 20. Additionally, the mobile communication
device 90 stops sending SIP registrations to the nomadic server 80, and the mobile
communication device 90 initiates registration with the nearest mobile switching center. In this
manner, subsequent calls originating from or terminating at the mobile communication device 90
are handled by the mobile switching center. The nearest mobile switching center can be the
home mobile switching center of the mobile communication device 90 or another mobile
switching center, referred to as a visitor mobile switching center, within the cellular network.
While the first call is still established over the WiFi communication link, the mobile
communication device 90 sets up a second call to the same end destination as the first call
currently setup over the WiFi communication link, thereby establishing a cellular communication

link. If the cellular communication link is established via the home mobile switching center,
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then the second call is routed to the nomadic server 80 via the Pol between the home mobile
switching center and the nomadic server 80. In response, the nomadic server 80 determines if the
first call over the WiFi communication link is still in progress. If so, access is switched from the
WiFi communication link to the cellular communication link.

If, however, the cellular communication link is established over a visitor mobile
switching center, then the visitor mobile switching center forwards the second call to a visitor
nomadic server coupled to the visitor mobile switching center. The visitor nomadic server can
not determine the status of the first call over the WiFi communication link, so the visitor
nomadic server switches the second call to the end destination. Concurrently, the home nomadic
server, which previously received the notification from the mobile communication device 90
about losing the WiFi communication link, waits for a connection request from the home mobile
switching center for the second call to be established. However, the home nomadic server will
not receive such a connection request since the second call is being processed by the visitor
nomadic server. As such, the home nomadic server drops the first call on the WiFi
communication link, and the second call is maintained by the mobile communication device 90
over the cellular communication link.

Once a cellular communication link is established between the mobile communication
device 90 and the nearest mobile switching center, the mobile communication device 90 does not
attempt to establish another WiFi communication link upon re-entering a WiFi coverage area.
The mobile communication device 90 attempts access to a WiFi communication link when the
mobile communication device 90 is back in an idle state.

As the mobile communication device roams from a first coverage area to a second
coverage area, the transition steps vary depending on the type of the second coverage area and on
the original call setup configuration. Roaming from the first coverage area to the second
coverage area can generally be accomplished according to one of five different scenarios, each

scenario including associated transition steps.
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A first scenario includes the mobile communication device roaming from a first WiFi
coverage area to a second WiFi coverage area. The first WiFi coverage area is associated with a
first WiF1 access point, and the second WiFi coverage area is associated with a second WiFi
access point. Each WiFi access point includes an IP address. When the mobile communication
device is within the first WiFi coverage area, the mobile communication device registers with its
home nomadic server over the first WiFi access point. The home nomadic server updates the
location of the mobile communication device with the home mobile switching center of the
mobile communication device. For incoming calls directed to the mobile communication device,
the home mobile switching center routes the calls to the home nomadic server based on the most
recent location information.

When the mobile communication device roams into the second WiFi coverage area, the
mobile communication device detects the transition. The mobile communication device acquires
the IP address from the second WiFi access point and sends the [P address change to the
provisioning server of the home nomadic server. The mobile communication device also sends a
SIP register message with the new IP address to the home nomadic server. In response, the home
nomadic server redirects any incoming calls to the IP address of the second WiFi access point.
The location of the mobile communication device maintained by the home mobile switching
center is still valid.

A second scenario includes the mobile communication device 90 initiating a call within a
first WiFi coverage area, setting up the call over a VOIP network, and roaming from the first
WiFi coverage area to a cellular coverage area supported by the home mobile switching center of
the mobile oominunication device 90. In this scenario, the mobile communication device 90
roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile

communication device registers with its home nomadic server via the first WiFi access point.
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The first call is routed from the first wireless access point through a VOIP network, such as the
Internet.

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this second scenario is the home mobile switching center of the mobile communication
device. The mobile communication device also sends a call setup request to the home mobile
switching center for a second call with the same end destination as the first call. The second call
is setup by the home mobile switching center, and the second call is routed to the CIWEF block
within the home nomadic server. The CIWF block determines from the WIWF block if the first
call is in progress. If the first call is in progress, then the CIWF block sends an affirmative
answer message to the home mobile switching center. The home mobile switching center in turn
sends the affirmative answer message to the mobile communication device.

In response to receiving the affirmative answer message, the mobile communication
device stops media streaming over the WiFi communication link and powers down the WiFi part.
The CIWF block then changes the registration of the mobile communication device in the WIWF
block with an IP address of the CIWF block. The CIWF block sends a re-invite message to the
WIWF block signifying a media switchover to the IP address of the CIWF block from the IP
address of the first wireless access point. Media streaming associated with the first call is then
redirected to the CIWF block, where the media is then switched over to the home mobile
switching center. Media associated with the first call is now associated with the second call,
where the media is now streamed from the VOIP network to the WIWF block to the CIWF block
to the home mobile switching center to the mobile communication device. The transition
according to the second scenario is now complete. If the second call is subsequently
disconnected by the mobile communication device, then the corresponding call breakdown

process is supervised by the CIWF block. If the second call is subsequently disconnected by the
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end destination device, then the corresponding call breakdown process is supervised by both the
WIWF block and the CIWF block.

A third scenario includes the mobile communication device initiating a call within a first
WiFi coverage area, setting up a back end of the call over a cellular network, and roaming from
the first WiFi coverage area to a cellular coverage area supported by the home mobile switching
center of the mobile communication device. In this scenario, the mobile communication device
roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile
communication device registers with its home nomadic server via the first WiFi access point.
The first call is routed from the wireless access point 40 through a cellular network, such as the
mobile switching center and either the PLMN or the PSTN.

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this third scenario is the home mobile switching center of the mobile communication
device. The mobile communication device also sends a call setup request to the home mobile
switching center for a second call with the same end destination as the first call. The second call
is setup by the home mobile switching center, and the second call is routed to the CIWF block
within the home nomadic server. The CIWF block determines from the WIWF block if the first
call is in progress. If the first call is in progress, then the CIWF block sends an affirmative
answer message to the home mobile switéhing center. The home mobile switching center in turn
sends the affirmative answer message to the mobile communication device.

In response to receiving the affirmative answer message, the mobile communication
device stops media streaming over the WiFi communication link and powers down its WiFi part.

The CIWF block then changes the registration of the mobile communication device in the WIWF
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block with an IP address of the CIWF block. The CIWF block sends a re-invite message to the
WIWF block signifying a media switchover to the IP address of the CIWF block from the TP
address of the first wireless access point. Media streaming associated with the first call is then
redirected to the CIWF block, where the media is then switched over to the home mobile
switching center. The media stream associated with the first call is now associated with the
second call, where the media stream is now directed from the cellular network to the CIWF block
to the home mobile switching center to the mobile communication device. The transition
according to the third scenario is now complete. If the second call is subsequently disconnected
by the mobile communication device, then the corresponding call breakdown process is
supervised by the CIWF block and the home mobile switching center. If the second call is
subsequently disconnected by the end destination device, then the corresponding call breakdown
process is supervised by the CIWF block.
A fourth scenario includes the mobile communication device initiating a call within a first
WiF1i coverage area that resides outside a cellular coverage area supported by the home mobile
switching center of the mobile communication device, setting up a back end of the call over a
VOIP network, and roaming from the first WiFi coverage area to a cellular coverage area
supported by a visitor mobile switching center. In this scenario, the mobile communication
device roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile
communication device registers with its home nomadic server via the first WiFi access point. In
this manner, the WIWF block in the home nomadic server monitors the location of the mobile
communication device . The first call is routed from the mobile communication device to the
first wireless access point via the WiFi communication link to the WIWF block of the visitor

nomadic server associated with the visitor mobile switching center to the VOIP network
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The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this fourth scenario is the visitor mobile switching center. The mobile communication
device notifies the WIWF block in its home nomadic server that the signal strength or other
criteria is below the predetermined threshold. The mobile communication device also sends a
call setup request to the visitor mobile switching center for a second call with the same end
destination as the first call. The visitor mobile switching center forwards the call setup request to
the CIWF block within the visitor nomadic server. Within the visitor nomadic server, the CIWF
block determines from the WIWF block if the first call is in progress. Since the mobile
communication device has been registering itself with its home nomadic server, and not with the
visitor nomadic server, the WIWF block within the visitor nomadic server does not have a record
of the first call being in progress. In response, the visitor nomadic server sets up the second call
over the cellular network. Concurrently, the home nomadic server tears down the first call over
the VOIP network.

A fifth scenario includes the mobile communication device initiating a call within a first
WiFi coverage area that resides outside a cellular coverage area supported by the home mobile
switching center of the mobile communication device, setting up a back end of the call over a
cellular network, and roaming from the first WiFi coverage area to a cellular coverage area
supported by a visitor mobile switching center. In this scenario, the mobile communication
device roams from the first WiFi coverage area to a non-WiF1i coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi access
point. The first call is routed from the mobile communication device to the first wireless access
point via the WiFi communication link to the CIWF block of the visitor nomadic server to the

visitor mobile switching center to the cellular network.
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The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this fifth scenario is the visitor mobile switching center. When the mobile
communication device is within the first WiFi coverage area, the mobile communication device
registers with its home nomadic server via the first WiFi access point. In this manner, the WIWF
block in the home nomadic server monitors the location of the mobile communication device.
The mobile communication device notifies the WIWF block in its home nomadic server that the
signal strength or other criteria is below the predetermined threshold. The mobile
communication device also sends a call setup request to the visitor mobile switching center for a
second call with the same end destination as the first call. The visitor mobile switching center
forwards the call setup request to the CIWF block within the visitor nomadic server. Within the
visitor nomadic server, the CIWF block determines from the WIWF block if the first call is in
progress. Since the mobile communication device has been registering itself with its home
nomadic server, and not with the visitor nomadic server, the WIWF block within the visitor
nomadic server does not have a record of the first call being in progress. In response, the visitor
nomadic server sets up the second call over the cellular network. Concurrently, the home
nomadic server tears down the first call over the cellular network and the first WiFi
communication link.
It is understood that the five scenarios described above are not exhaustive or inclusive of
all scenarios in which the mobile communication device can roam from a first coverage area to a
second coverage area with the support of the nomadic server. It is understood that other
scenarios are also contemplated.
In some embodiments, the nomadic server 80 also communicates to other nomadic
services over the Internet to route and complete calls using VOIP. This server-to-server
communication can be used for all calls, even for cellular to cellular calls. In such a situation, the

cellular telephone communication is transmitted from the initiating cellular telephone to the
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appropriate base station. From this base station, the communication is routed to the appropriate
nomadic server 80, which in some embodiments is the nomadic server 80 that is the closest to the
receiving base station 10. This initiating nomadic server 80 then transmits the communication
over the Internet, to the nomadic server 80 that is closest to the appropriate base station 10
corresponding to the location of the receiver’s cellular telephone. This receiving nomadic server
80 then transmits the communication to this receiving base station 10, which transmits the
communication to the receiver’s cellular telephone. In this manner, the only portions of the
transmission that are communicated over the cellular telephone network, are the initial leg, from
the initiating cellular telephone to the appropriate base station, and the final leg, from the
appropriate base station to the receiver’s cellular telephone. The remaining, intermediate,
portions of the transmission are communicated between the appropriate nomadic servers over the
Internet, which allows the call to be completed more efficiently than if the call was transmitted
completely over the cellular network in the traditional manner. As will be apparent to those
skilled in the art, communications are directed in both directions in this manner in order to
complete the call between the initiator and the receiver, with the initial and final portions of the
transmission routed over the cellular network and the remaining intermediate portions of the
transmission routed between nomadic servers 80, over the Internet 50.

The present invention has been described in terms of specific embodiments incorporating
details to facilitate the understanding of the principles of construction and operation of the
invention. As such, references herein to specific embodiments and details thereof are not
intended to limit the scope of the claims appended hereto. It will be apparent to those skilled in
the art that modifications can be made to the embodiments chosen for illustration without

departing from the spirit and scope of the invention.
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Claims

We claim:

I. A method of providing communications for a mobile communication device that roams
between multiple different types of wireless networks, the method comprising:

a. establishing a first communication link between the mobile communication device
and an end destination device, wherein the first communication link includes a
first wireless communication link between the mobile communication device and
a first type of wireless network;

b. monitoring a signal strength of the first wireless communication link;

c. when the signal strength drops below a predetermined threshold, establishing a
second communication link between an interface server and the end destination
device;

d. notifying the mobile communication device to terminate transmission over the
first communication link; and

e. re-directing the second communication link from the interface server to the
mobile communication device, thereby establishing a second wireless
communication link between the mobile communication device and the second

type of wireless network
2. The method of claim 1 wherein the first type of wireless communication link comprises a
WiFi communication link, and the first type of wireless network includes a WiFi network

access point.

The method of claim 2 wherein the second type of wireless network includes a wireless

W

cellular network.
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The method of claim 1 wherein establishing the first communication link includes routing

through a VOIP network.

The method of claim 1 wherein establishing the first communication link includes routing

through a cellular network.

The method of claim 1 wherein establishing the second communication link includes

routing through a VOIP network.

The method of claim 1 wherein establishing the second communication link includes

routing through a cellular network.

The method of claim 1 further comprising providing a connectivity status by the mobile
communication device to the interface server while the mobile communication device is

within a first coverage area of the first type of wireless network.

The method of claim 8 further comprising providing a routing association to a mobile
switching center within the second type of wireless network, wherein the routing

association associates the mobile communication device to the interface server.

The method of claim 9 further comprising routing a termination communication intended
for the mobile communication device from the mobile switching center to the interface
server according to the routing association when the connectivity status is active, and
routing the termination communication from the interface server to the mobile

communication device over the first type of wireless network.
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The method of claim 10 further comprising when the connectivity status is not provided
to the interface server, the router association is removed from the mobile switching

center.

The method of claim 1 further comprising registering the mobile communication device
with a mobile switching center within the second type of wireless network when the

signal strength drops below the predetermined threshold.

The method of claim 12 further comprising setting up the second communication link
with the end destination device and forwarding the second communication link to the

interface server.

A method of providing communications for a mobile communication device that roams

between multiple WiFi coverage areas, the method comprising:

a. associating the mobile communication device with a nomadic server, wherein the
nomadic server is coupled to one or more WiFi access points;

b. establishing a first WiFi communication link between the mobile communication
device and a first WiF1i access point;

c. registering the mobile communication device with the nomadic server including
providing an IP address of the first WiFi access point to the nomadic server;

d. configuring a communication path to the mobile communication device via the
nomadic server according to the IP address of the first WiFi access point and the
first WiFi communication link;

€. detecting movement of the mobile communication device into a coverage area of
a second WiFi access point;

f. registering the mobile communication device with the nomadic server including

an IP address of the second WiFi access point;
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g. establishing a second WiFi communication link between the mobile
communication device and the second WiFi access point; and
h. re-configuring the communication path accerding to the IP address of the second

WiFi access point and the second WiFi communication link.

The method of claim 14 further comprising associating the mobile communication device

to the nomadic server at the mobile switching center.

The method of claim 14 further comprising providing a routing association to a mobile
switching center within a cellular network, wherein the routing association associates the

mobile communication device to the interface server.

The method of claim 16 further comprising routing a termination communication
intended for the mobile communication device from the mobile switching center to the
interface server according to the routing association, and routing the termination
communication from the interface server to the mobile communication device over the

communication path.

The method of claim 14 wherein registering the mobile communication device with the
nomadic server provides a connectivity status of the mobile communication device while
the mobile communication device is within a specific coverage area of a specific WiFi

access point.
A system to provide communications for a mobile communication device that roams

between multiple different types of wireless networks, the system comprising:

a. a plurality of different types of wireless networks;
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b. the mobile communication device configured to access the plurality of wireless

networks; and

o

an interface server coupled to the plurality of wireless networks, wherein the
interface server maintains a seamless communication link between the mobile
communication device and an end destination device as the mobile
communication device roams from a first wireless coverage area associated within
a first type of wireless network to a second wireless coverage area associated with
a second type of wireless network, the interface server is configured to establish a
second communication link over the second type of wireless network while a first
communication link between the mobile communication device and the end
destination device over the first type of wireless network is active, wherein the
second communication link is initially set up to be forwarded to the interface
server and subsequently the second communication link is routed to the mobile

communication device as the first communication link is terminated.
The system of claim 19 wherein the first communication link includes a first wireless
communication link between the mobile communication device and the first type of
wireless network.
The system of claim 20 wherein the first wireless coverage area comprises 2 WiFi
coverage area, and the first wireless communication link comprises a WiFi

communication link between the mobile communication device and a WiFi access point.

The system of claim 20 wherein the first communication link includes a routing path

through a VOIP network.
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The system of claim 20 wherein the first communication link includes a routing path

through a cellular network.

The system of claim 19 wherein the second communication link includes a second
wireless communication link between the mobile communication device and the second

type of wireless network.

The system of claim 24 wherein the second wireless coverage area comprises a cellular
coverage area and the second wireless communication link comprises a wireless cellular
communication link between the mobile communication device and a cellular base

station.

The system of claim 24 wherein the second communication link includes a routing path

through a VOIP network.

The system of claim 24 wherein the second communication link includes a routing path

through a cellular network.

The system of claim 19 wherein the second type of wireless network includes a wireless

cellular network.

An interface server to maintain a seamless communication link between a mobile
communication device and an end destination device as the mobile communication
device roams from a first wireless coverage area associated within a first type of wireless
network to a second wireless coverage area associated with a second type of wireless
network, the interface server is configured to establish a second communication link over

the second type of wireless network while a first communication link between the mobile
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communication device and the end destination device over the first type of wireless
network is active, wherein the second communication link is initially set up to be
forwarded to the interface server and subsequently the second communication link is

routed to the mobile communication device as the first communication link is terminated.

The interface server of claim 29 further comprising a first inter-network function block to
maintain current configuration and status information associated with the first

communication link.

The interface server of claim 30 wherein the first wireless coverage area comprises a
WiFi coverage area, and the first communication link comprises a WiFi communication

link between the mobile communication device and a WiFi access point.
The interface server of claim 30 further comprising a second inter-network function block
to maintain current configuration and status information associated with the second

communication link.

The interface server of claim 32 further comprising a provisioning server to provide the

mobile communication device with configuration information.

The interface server of claim 29 wherein the interface server communicates to the mobile

communication device through a mobile switching center.

The interface server of claim 34 wherein the interface server is tightly coupled to the

mobile switching center through a network.
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The interface server of claim 34 wherein the interface server is loosely coupled to the

'mobile switching center through a one of an trunk interface or a softswich.

The interface server of claim 34 wherein the interface server communicates to the mobile

switching center through an interface protocol established by the mobile switching center.

A method of providing communications between mobile communication devices, the

method comprising:

a.

routing a communication over a first communication link between a first mobile
communication device and a first cellular base station, wherein the
communication is directed from the first mobile communication device to a
second communication device;

routing the communication over a second communication link between the first
cellular base station and a first controller device;

routing the communication over a third communication link between the first
controller device and a second controller device, wherein the third communication
link comprises a Internet Protocol network;

routing the communication over a fourth communication link between the second
controller device and a second cellular base station; and

routing the communication over a fifth communication link between the second

cellular base station and the second communication device.
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Abstract of the Disclosure

A nomadic server and a related system provides seamless roaming for a mobile
communication device between different types of wireless networks, such as WiFi and cellular
networks for voice, data and video communication. Use of the nomadic server enables a
combination of WiFi and cellular networks for providing access to the cellular phones and make
use of the VOIP networks for switching the calls wherever possible. The nomadic server is a
telephone communication processing and switching server that will “hold” the present, in-
progress telephone communications without dropping, while roaming without losing the present,
in-progress communication. For example, a telephone communication can be seamlessly
switching between VOIP and cellular telephone networks using the nomadic server. Nomadic
server resources interface with the VOIP and cellular network switches to provide the hand-off
between networks. This approach enables switching of telephone communications over a VOIP

network wherever possible either through WiF 1 or through cellular networks.
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY
As a below-named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated next to my name. I believe I am an original. first and sole inventor of the subject
matter which is claimed and for which a patent is sought on the invention entitled: MOBILE TELEPHONE VOIP/CELLULAR
SEAMLESS ROAMING SWITCHING CONTROLLER. The specification of which is attached hereto. I hereby state that I have reviewed
and understand the contents of the above-identified specification, including the claims, as amended by any amendment referred to above. 1
acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 37, Code of
Federal Regulations, Section 1.56(a).

1 hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign application(s) for patent or inventor's certificate
listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that of the
application on which priority is claimed:

Priority Claim
Prior Foreign Application(s)
Yes No

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed below and, insofar as the subject
matter of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the first
paragraph of Title 35, United States Code, § 112, I acknowledge the duty to disclose material information as defined in Title 37, Code of Federal
Reglulations, § 1.56(a) which occurred between the filing date of the prior application and the national or PCT international filing date of this
application:

Number Country Day/Month/Year Filed

11/031,498 January 6, 2005 Pending

Application Serial No. Filing Date Status: Patented, Pending, Abandoned

1 hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States provisional application(s) listed below:

60/643,829 January 14, 2005

Application Serial No. Filing Date

I hereby appoint the following as my attorneys with full power of substitution to prosecute this application and transact all business in the Patent
and Trademark Office in connection therewith:

Thomas B. Haverstock 32,571 Jonathan O. Owens 37,902

Please direct all correspondence regarding this application to the following:

Jonathan O. Owens
HAVERSTOCK & OWENS LLP
162 North Wolfe Road
Sunnyvale, California 94086
Customer Number 28960

1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are
believed to be true; and further that these sfatements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may
jeopardize the validity of the application or any patent issued thereon.

Full Name of First Sole Inventor: Vasudevan Ganesan

//\‘//\L"'?\E\

.;;“\ (" /ﬁ\/‘“\.‘m\ :} A

Residence: 19500 Pruncridgrc Ave #6208, Cupertino. CA 95014
Citizenship: Canadian
Post Office Address: 19500 Pruneridge Ave #6208, Cupertino, CA 95014

Tew 1 o4

Inventor's Signature:

Date 7
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ASSIGNMENT

WHEREAS, I, Vasudevan Ganesan, hereinafter referred to as "ASSIGNOR", have invented certain new and useful improvements as
described and set forth in the below-identified application for United States Letters Patent:

Title of Invention: ~ MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER

Date of execution of application: Filing Date: Serial No.:

WHEREAS, Hava Corporation, a corporation of the State of California, 19500 Pruneridge Ave., #6208, Cupertino. California 95014
hereinafter referred to as "ASSIGNEE", is desirous of acquiring the entire right, title and interest in said invention and application and in any
Letters Patent which may be granted on the same;

NOW THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that, for good and valuable consideration, receipt of
which is hereby acknowledged, Assignor have sold, assigned and transferred, and by these presents do sell, assign and transfer unto said
Assignee, and Assignee's successors and assigns, all right, title and interest in and to said invention, said application for United States Letters
Patent, and any Letters Patent which may hereafter be granted on the same in the United States and all countries throughout the world including
any divisions, renewals, continuations in whole or in part, substitutions, conversions, reissues, prolongations or extensions thereof, said interest
to be held and enjoyed by said Assignee as fully and exclusively as it would have been held and enjoyed by said Assignors had this assignment
and transfer not been made, to the full end and term of any Letters Patent.

Assignor further agree that they will, without charge to said Assignee, but at Assignee's expense, cooperate with Assignee in the
prosecution of said application and/or appl;catlons execute, verify, acknowledge and deliver all such further papers, including applications for
Letters Patent and for the reissue thereof, and instruments of assignment and transfer thereof, and will perform such other acts as Assignee
fawfully may request, to obtain or maintain Letters Patent for said invention and improvement in any and all countries, and to vest title thereto in
said Assignee, or Assignee”s successors and assigns.

IN ISTHONY WHEREQF, Assignor have hereunto signed their names to this assignment on the dates indicated below.

"/\,A A JTar. N, o C

Vasudevan Ganesan Date

STATE OF %llﬁ %ﬁ’ N ;(j%;
county or Yy ve . U - . ' ,
On\jf (LAY !;:JN)(,@ before me, ! &WC“QJK\\)‘@QE{U\?JH

personally appeared Vasudevan Ganesan.

3 personally kinown to me - OR “Proved to me on the basis of satisfactory evidence to be the persops) whose names are subscribed to
the within instrument and acknowledged to me that he/shefthey executed the
same in his/hesitheir anthorized capacxtyél'é's) and that by his/hesiber
signature(s) on the instrument the persm;éé) or the entity upon behalf of
wluch the persog_(»s’) acted, executed the instrument.

il i E\ékﬁ -

Lo priature bf‘Notary Public

DANEILE RAE DALTON ¢
Commiszion & 1615360 %

: Notgry Public — Caolifornia &
$onta Clata County {
Erpiies Ocl 22,
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ASSIGNMENT

WHEREAS, Hava Corporation, a corporation of the State of California, hereinafter referred to as "ASSIGNOR", has
acquired title by previous assignment to the below-identified application for United States Letters Patent:

Title of Invention: MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER

Date of Execution: Filing Date: January 11, 2006 Serial No.: 11/330,675

WHEREAS, Vasu Networks Corporation, a corporation of the State of California,19500 Pruneridge Ave., #6208,
Cupertino, CA 95014, hereinafter referred to as "ASSIGNEE", is desirous of acquiring the entire right, title and interest in said
invention and application and in any Letters Patent which may be granted on the same;

NOW THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that, for good and valuable consideration,
receipt of which is hereby acknowledged, Assignor has sold, assigned and transferred, and by these presents does sell, assign and
transfer unto said Assignees, and Assignee successors and assigns, all right, title and interest in and to said invention, said
application for United States Letters Patent, and any Letters Patent which may hereafter be granted on the same in the United
States and all countries throughout the world including any divisions, renewals, continuations in whole or in part, substitutions,
conversions, reissues, prolongations or extensions thereof, said interest to be held and enjoyed by said Assignees as fully and
exclusively as it would have been held and enjoyed by said Assignor had this assignment and transfer not been made, to the full
end and term of any Letters Patent. ‘

Assignor further agrees that it will, without charge to said Assignee, but at Assignee's expense, cooperate with
Assignee in the prosecution of said application and/or applications, execute, verify, acknowledge and deliver all such further
papers, including applications for Letters Patent and for the reissue thereof, and instruments of assignment and transfer thereof,
and will perform such other acts as Assignee lawfully may request, to obtain or maintain Letters Patent for said invention and
improvement in any and all countries, and to vest title thereto in said Assignee, or Assignee's successors and assigns.

IN TESTIMONY WHEREQF, Assignor has hereunto signed their name to this assignment on the date indicated below.

/)/\éﬂ);&a(jirporaz‘ . =c t. O é/ L o)b

Vasu Ganesan?, Date
President/CEC

STATE OF

COUNTY OF ¢ }Aﬁd &} { Lg: { G
On O  Before me,‘p&! gi Co E"ﬁ@,za ;rotary public, personally appeared Vasu Ganesan, who proved

to me on the basis of satisfactory €vidence to be the person{sywhose name(s}isfase subscribed to the within instrument and acknowledged to me that
he/shedthey executed the same in histkesttheir authorized capacity(¥eg), and that by his/heriheir signaturefs) on the instrument the persorXg), or the
entity upon behalf of which the person(s) acted, executed the instrument.

I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing paragraph is true and correct.
WITNESS my hand and official seal.

SEAL

. &/ d Signaturii\lﬁ’ublic

PAULETTE L. FERNANDEZ
Commission # 1870555

Notary Pubiic - California
Santa Clara County
My Comm. Expires Dec 2, 2013
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

. . MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING
Title of Invention:

CONTROLLER
First Named Inventor/Applicant Name: Vasudevan Ganesan
Filer: Jonathan O Owens
Attorney Docket Number: HAVA-00401
Filed as Small Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Suz—;’;(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 82 82
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Suﬁ-;l's(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 462
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Electronic Acknowledgement Receipt
EFS ID: 11021122
Application Number: 13240776
International Application Number:
Confirmation Number: 7797
Title of Invention: MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING
: CONTROLLER
First Named Inventor/Applicant Name: Vasudevan Ganesan
Customer Number: 28960
Filer: Jonathan O Owens
Filer Authorized By:
Attorney Docket Number: HAVA-00401
Receipt Date: 22-SEP-2011
Filing Date:
Time Stamp: 17:55:12
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $462
RAM confirmation Number 7809
Deposit Account 081275
Authorized User OWENS,JONATHAN O.
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document o . File Size(Bytes)/ Multi Pages
Document Description File Name ( y ) . . 9
Number Message Digest | Part/.zip| (ifappl.)
42763
1 Transmittal of New Application Transmittal_9_22_2011.pdf no 3
897b2a0e0fc374bde85¢655b33c8e46716ff]
<480
Warnings:
Information:
1030513
2 Application Data Sheet DataSheet_9_22_2011.pdf no 4
fbcb0e02e327fe59d1d3 1ade4e566f19d86
d3fe0
Warnings:
Information:
o 44871
3 Preliminary_Amendment_9_22 e 9
2011.pdf Y
1350a1653846ddb49f94eb4029dec1 5857§
033a4
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 8
Applicant Arguments/Remarks Made in an Amendment 9 9
Warnings:
Information:
. . 1409411
4 Drawings-other than black and white Annotated_Sheet_9 22 2011. no 1
line drawings pdf
22f77a4b3ee0edaldced88e52b4126943da|
85e5d
Warnings:
Information:
X o 44594
5 Drawings-only black and white line Replacement_Sheet_9_22_ 201 o 1
drawings 1.pdf
<6db8ce5b4abf165b313ae1668b2dff673a3
Oeec
Warnings:
Information:
2722133
6 Specification_9_22_2011.pdf yes 30
3e7415f5b0973c23093a1e3045b3d3b43 14|
9f010
Multipart Description/PDF files in .zip description
Document Description Start End
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Specification 1 21
Claims 22 29
Abstract 30 30
Warnings:
Information:
) o 102578
7 Drawings-only bIaFk and white line Figures_9 22 2011.pdf no 5
drawings
3693bcc97ce29f6abb5b079a122b59246b3)
fa3f3
Warnings:
Information:
125167
8 QOath or Declaration filed Declaration_9_22_2011.pdf no 1
570e6702a849c987f2c23fcc5dc77015258f|
daf9
Warnings:
Information:
Assi howi ¢ hi 37 120019
ssignee showing of ownership per .
9 CFR3.73(b). Assignment_A_9_22_2011.pdf no 1
<0125663f4deeeff913929609bc7a188ea01
bb5c
Warnings:
Information:
Assignee showing of hip per 37 olels
10 ssignee s ove/::nRgsc.)P?(\g)r.\ers P per Assignment_B_9_22_2011.pdf no 1
2df6a8868917210ed 350001660c0302872
Ochd4
Warnings:
Information:
33170
11 Fee Worksheet (SB06) fee-info.pdf no 2
2a0733643dff18d2aecf2c95f131eb3b655
161e
Warnings:
Information:
Total Files Size (in bytes):‘ 5766836
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

IPR2025-00447 Page 00059



DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 13240776 Document Date: 9/22/2011

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions developed by SIRA.

At the time of document entry (noted above):
e Examiners may access SCORE content via the eDAN interface using the Supplemental Content tab.
e Other USPTO employees can bookmark the current SCORE URL (http://es/ScoreAccessWeb/).
e External customers may access SCORE content via the Public and Private PAIR interfaces using the
Supplemental Content tab.

Form Revision Date: May 1, 2009
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

PATENT APPLICATION FEE DETERMINATION RECORD | Appiication or Docket Number | Filing Date
Substitute for Form PTO-875 13/240,776 09/22/2011 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a) (b) or (c))
[ seARcH Fee
| (37 CFRI16(0, () or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR1.16(0). (p). or (q) N/A N/A N/A N/A
oL CLANS ek - on s~
INDEPENDENT CLAIMS , . ~ ~
(37 CFR 1.16(h)) minus 3 = X$ = Xs =
If the specification and drawings exceed 100
0 sheets of paper, the application size fee due
A3F7>PCL£A1T1IE)N SIZE FEE is $250 ($125 for small entity) for each
( 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— | 09/22/2011 | e7eq PREVIOUSLY EXTRA RATE (9) | FeE (4 RATE ($) FEE ($)
5 AMENDMENT PAID FOR
g _I?stﬁ' (7 0FR +19 Minus | - 38 -0 X $26 = 0 orR [xs =
5 'Qfgﬁg’}‘ﬁ”ﬁ)) 3 Minus | ~=3 -0 X $110 = 0 ORfxs =
<§( D Application Size Fee (37 CFR 1.16(s))
p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) OR
E— p——
TOTAL TOTAL
ADD’L 0 OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
= AMENDMENT PAID FOR
z Jotal srorR . Minus | - Xs$ = orR | xs =
~H E B vinus | - - xs - oR | xs -
5 D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:

/ROSS W. BROWN/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PATENT APPLICATION FEE DETERMINATION RECORD Applicatian or Dacket Number
Substitute for Form PTO-875 13/240,776
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
7 CFR 1.16(a), (8), or (©) N/A N/A N/A 95 N/A
SEARCH FEE
AR A N/A N/A N/A 310 N/A
EXAMINATION FEE
7 GFR 1.16(0), (p) o1 (@) N/A N/A N/A 125 N/A
TOTAL CLAIMS . *
(87 CFR 1.16(i)) 19 minus 20= 30 - 0.00 OR
INDEPENDENT CLAIMS - *
(87 CFR 1.16(h)) 3 minus 3 = 1256 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 530 TOTAL
APPLICATION AS AMENDED - PART II
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT |

ATTY. DOCKET NO./TITLE |
13/240,776 09/22/2011 Vasudevan Ganesan HAVA-00401

CONFIRMATION NO. 7797

28960 FORMALITIES LETTER
HAVERSTOCK & OWENS LLP

162 N WOLFE ROAD (R0 AD AR
SUNNYVALE, CA 94086

Date Mailed: 10/11/2011

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

+ A replacement abstract not exceeding 150 words in length and commencing on a separate sheet in
compliance with 37 CFR 1.72(b) and 37 CFR 1.121 is required.

+ A substitute specification excluding claims in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125 is
required. The substitute specification must be submitted with markings and be accompanied by a clean
version (without markings) as set forth in 37 CFR 1.125(c) and a statement that the substitute specification
contains no new matter (see 37 CFR 1.125(b)). Since a preliminary amendment was present on the filing
date of the application and such amendment is part of the original disclosure of the application, the substitute
specification must include all of the desired changes made in the preliminary amendment. See 37 CFR 1.115

and 1.215.
Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

page 1 of 2
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlLocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/fberhane/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2

IPR2025-00447 Page 00064



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

AP%@SQON I 35&;:1)NI?AOT€E GIS:\I??T I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/240,776 09/22/2011 2617 462 HAVA-00401 19 3
CONFIRMATION NO. 7797
28960 FILING RECEIPT
HAVERSTOCK & OWENS LLP
162 N WOLFE ROAD AT F T
00000005026982

SUNNYVALE, CA 94086
Date Mailed: 10/11/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Vasudevan Ganesan, Cupertino, CA;
Assignment For Published Patent Application
VASU NETWORKS CORPORATION, Cupertino, CA

Power of Attorney:
Thomas Haverstock--32571
Jonathan Owens--37902

Domestic Priority data as claimed by applicant
This application is a DIV of 11/330,675 01/11/2006
which claims benefit of 60/643,829 01/14/2005
andis a CIP of 11/031,498 01/06/2005 PAT 7,991,399
which claims benefit of 60/534,466 01/06/2004

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 10/04/2011
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 13/240,776
Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
page 1 of 3
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Title

MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER
Preliminary Class

455

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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PATENT
Attorney Docket No.: HAVA-00401

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Vasudevan Ganesan

Application No.: 13/240,776

Filed: September 22, 2011

For: MOBILE TELEPHONE
VOIP/CELLULAR SEAMLESS

ROAMING SWITCHING
CONTROLLER

R i e i e .

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

Group Art Unit: 2617

Examiner:

RESPONSE TO NOTICE TO FILE
CORRECTED APPLICATION PAPERS

162 N. Wolfe Road
Sunnyvale, California 94086
(408) 530-9700

Customer No. 28960

Please find the REMARKS on page 2 of this paper.
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PATENT
Attorney Docket No.: HAVA-00401

REMARKS

In response to the Notice to File Corrected Application Papers, an accompanying
substitute specification is included. Both, a marked up and a clean version are included. The

substitute specification contains no new matter.

Respectfully submitted,
HAVERSTOCK & OWENS LLP

Dated:_October 21, 2011 By:___/Jonathan O. Owens/
Jonathan O. Owens
Reg. No. 37,902
Attorneys for Applicant
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PATENT
Attorney Docket No. HAVA-00401

MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS
ROAMING SWITCHING CONTROLLER

Related Applications

This Patent Application is a divisional application of co-pending U.S. Patent Application
No. 11/330.675. filed on January 11. 2006. and entitled “MOBILE TELEPHONE

VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER.” which Fhts
apptreatron claims priority of U.S. provisional application, serial number 60/643,829, filed
January 14, 2005, and entitled “TELEPHONE COMMUNICATIONS PROCESSING

applreatront and is also a continuation-in-part of U.S. Patent Application, serial number
11/031,498, filed January 6, 2005, and entitled “TELEPHONE WITH AUTOMATIC
SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS?, all of which are ts hereby

incorporated by reference. U.S. Patent Application, serial no. 11/031,498 claims priority of U.S.
provisional application, serial number 60/534,466, filed January 6, 2004, and entitled
“RADIOTELEPHONE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WI-
FINETWORKS USING WI-FI SIGNAL STRENGTH VALUES,” the content of which is_also

incorporated herein by reference in its entirety.

Field of the Invention

The present invention relates to the field of network communication processing. In
particular, the present invention relates to seamlessly switching communications among Voice

over Internet (VOIP), public cellular, and public circuit switched networks.
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Background of the Invention

Current telephone communications occur over wireless cellular networks, such as GSM,
CDMA, and CDMA2000, Voice Over Internet (VOIP), or circuit switched network, such as
PSTN. Current state of the art of most telephones used with such networks is that each
telephone is restricted for use with only one specific network. For example, a cellular phone
works in a cellular network; a VOIP phone works in VOIP network, and a landline phone works
in a circuit switched network. Such limitations imply that an in-progress telephone
communication cannot be seamlessly switched among cellular, VOIP, and circuit switched
networks without losing the connection.

Such wireless networks use regulated portions of the radio spectrum and are shared by
many users. The infrastructure costs of wireless networks are relatively high due to the size and
complexity of the network equipment. There is a wide variance in the performance of different
wireless networks. For example, a conventional wireless cellular network covers a relatively
large geographical area, but provides a relatively low bandwidth. Other wireless networks, such
as CDMA2000-EV-DO/DV networks, offer higher bandwidth and enhanced data services, such
as web browsing. However, these networks also pack many users into a relatively small portion
of the regulated spectrum. Other types of wireless networks are adapted to improve spectral
efficiency with increased speed and smaller coverage areas. For example, an IEEE 802.11x (or
WiF1i) network may transmit at speeds up to 11 Mbps using a Direct Sequence Spread Spectrum
(DSSS) mode or at speeds up to 54 Mbps using an Orthogonal Frequency Division Multiplexing
(OFDM) mode.

A network wireless access point conforming to a WiFi (e.g., IEEE 802.11b) network may
cover an area of a few hundred feet in diameter. Each such network access point is connected to
a larger network (e.g., Internet). One such example is WiFi VOIP (Wireless Fidelity Voice over
Internet Protocol), through which a communication device user can place a wireless telephone
call over the Internet, using the technology specified in IEEE 802.xx at the network access point.

VOIP is a method for taking analog audio signals and converting them into digital data that can
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be transmitted over the Internet. Conventional VOIP telephone communications are enabled by
VOIP network carriers, which utilize VOIP networks (e.g. the Internet), to place VOIP based
telephone calls. VOIP enabled and compatible networks include VOIP switching for proper
routing and billing of VOIP based telephone calls.

In order to cover larger geographical areas, a relatively large number of IEEE 802.11x, for
example, network access points and relatively large wire-line back haul networks are required.
In part, due to the relatively small geographical coverage area of each network access point, the
resulting IEEE 802.11x based network may thus be prohibitively expensive to set up. Further,
the small coverage areas may lead to many “dead zones” in which mobile communication device
users are unable to place telephone calls using the VOIP network.

Conventional VOIP phones, which function in a WiFi coverage area (hotspot)
corresponding to a WiFi access point, offers relatively inexpensive telephone communications.
However, the WiFi availability is limited due to the small geographical area supported by each
WiFi access point.

Conventional cellular phones, which function in a cell coverage area within the cellular
network, are relatively expensive for telephone communications and have limited multimedia
capabilities. Cellular networks and availability to the network covers a much wider, extensive
geographical area.

Conventional landline phones, which function in a circuit switched network such as most
residences, do not offer extensive telephone communication features, for example video. Such
landline phones also do not offer the mobility provided by mobile communications devices such

as the VOIP phones or the cellular phones.

Summary of the Invention

The present invention is directed to an interface server, referred to as a nomadic server,
and a related system that provides seamless roaming of a mobile communication device between

different types of wireless networks, such as WiFi and cellular networks for voice, data and video
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communication. Use of the nomadic server enables a combination of WiFi and cellular networks
for providing access to the mobile communication device and makes use of the VOIP networks
for switching the calls wherever possible.

The nomadic server is a telephone communication processing and switching server that
will “hold” the present, in-progress telephone communications without dropping, while roaming
between WiFi access points and cellular networks, without losing the present, in-progress
communication. For example, a telephone communication can be seamlessly switched between
VOIP and cellular telephone networks using the nomadic server. Nomadic server resources
interface with the VOIP and cellular network switches to provide the hand-off between networks.
This approach enables switching of telephone communications over a VOIP network wherever
possible either through WiFi or through cellular networks.

In one aspect of the present invention, a method provides communications for a mobile
communication device that roams between multiple different types of wireless networks. The
method comprises establishing a first communication link between the mobile communication
device and an end destination device, wherein the first communication link includes a first
wireless communication link between the mobile communication device and a first type of
wireless network, monitoring a signal strength of the first wireless communication link, when the
signal strength drops below a predetermined threshold, establishing a second communication link
between an interface server and the end destination device, notifying the mobile communication
device to terminate transmission over the first communication link, and re-directing the second
communication link from the interface server to the mobile communication device, thereby
establishing a second wireless communication link between the mobile communication device
and the second type of wireless network. The first type of wireless communication link can
comprise a WiFi communication link, and the first type of wireless network can include a WiFi
network access point. The second type of wireless network can include a wireless cellular
network. Establishing the first communication link can include routing through a VOIP network.

Establishing the first communication link can include routing through a cellular network.
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Establishing the second communication link can include routing through a VOIP network.
Establishing the second communication link can include routing through a cellular network.

The method can also include providing a connectivity status by the mobile
communication device to the interface server while the mobile communication device is within a
first coverage area of the first type of wireless network. The method can also include providing a
routing association to a mobile switching center within the second type of wireless network,
wherein the routing association associates the mobile communication device to the interface
server. The method can also include routing a termination communication intended for the
mobile communication device from the mobile switching center to the interface server according
to the routing association when the connectivity status is active, and routing the termination
communication from the interface server to the mobile communication device over the first type
of wireless network. The method can also include when the connectivity status is not provided to
the interface server, the router association is removed from the mobile switching center. The
method can also include registering the mobile communication device with a mobile switching
center within the second type of wireless network when the signal strength drops below the
predetermined threshold. The method can also include setting up the second communication link
with the end destination device and forwarding the second communication link to the interface
server.

In another aspect of the present invention, a method provides communications for a
mobile communication device that roams between multiple WiFi coverage areas. The method
includes associating the mobile communication device with a nomadic server, wherein the
nomadic server is coupled to one or more WiFi access points, establishing a first WiFi
communication link between the mobile communication device and a first WiFi access point,
registering the mobile communication device with the nomadic server including providing an IP
address of the first WiFi access point to the nomadic server, configuring a communication path to
the mobile communication device via the nomadic server according to the IP address of the first

WiFi access point and the first WiFi communication link, detecting movement of the mobile
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communication device into a coverage area of a second WiFi access point, registering the mobile
communication device with the nomadic server including an IP address of the second WiFi
access point, establishing a second WiFi communication link between the mobile communication
device and the second WiFi access point, and re-configuring the communication path according
to the IP address of the second WiFi access point and the second WiFi communication link. The
method can also include associating the mobile communication device to the nomadic server at
the mobile switching center. The method can also include providing a routing association to a
mobile switching center within a cellular network, wherein the routing association associates the
mobile communication device to the interface server. The method can also include routing a
termination communication intended for the mobile communication device from the mobile
switching center to the interface server according to the routing association, and routing the
termination communication from the interface server to the mobile communication device over
the communication path. Registering the mobile communication device with the nomadic server
can provide a connectivity status of the mobile communication device while the mobile
communication device is within a specific coverage area of a specific WiFi access point.

In yet another aspect of the present invention, a system provides communications for a
mobile communication device that roams between multiple different types of wireless networks.
The system includes a plurality of different types of wireless networks, the mobile
communication device configured to access the plurality of wireless networks, and an interface
server coupled to the plurality of wireless networks, wherein the interface server maintains a
seamless communication link between the mobile communication device and an end destination
device as the mobile communication device roams from a first wireless coverage area associated
within a first type of wireless network to a second wireless coverage area associated with a
second type of wireless network, the interface server is configured to establish a second
communication link over the second type of wireless network while a first communication link
between the mobile communication device and the end destination device over the first type of

wireless network is active, wherein the second communication link is initially set up to be
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forwarded to the interface server and subsequently the second communication link is routed to
the mobile communication device as the first communication link is terminated. The first
communication link can include a first wireless communication link between the mobile
communication device and the first type of wireless network. The first wireless coverage area
can be a WiFi coverage area, and the first wireless communication link can be a WiFi
communication link between the mobile communication device and a WiFi access point. The
first communication link can include a routing path through a VOIP network. The first
communication link can include a routing path through a cellular network. The second
communication link can include a second wireless communication link between the mobile
communication device and the second type of wireless network. The second wireless coverage
area can be a cellular coverage area and the second wireless communication link can be a
wireless cellular communication link between the mobile communication device and a cellular
base station. The second communication link can include a routing path through a VOIP
network. The second communication link can include a routing path through a cellular network.
The second type of wireless network can include a wireless cellular network.

In still yet another aspect of the present invention, an interface server maintains a
seamless communication link between a mobile communication device and an end destination
device as the mobile communication device roams from a first wireless coverage area associated
within a first type of wireless network to a second wireless coverage area associated with a
second type of wireless network, the interface server is configured to establish a second
communication link over the second type of wireless network while a first communication link
between the mobile communication device and the end destination device over the first type of
wireless network is active, wherein the second communication link is initially set up to be
forwarded to the interface server and subsequently the second communication link is routed to
the mobile communication device as the first communication link is terminated. The interface
server can also include a first inter-network function block to maintain current configuration and

status information associated with the first communication link. The first wireless coverage area
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can be a WiFi coverage area, and the first communication link can be a WiFi communication link
between the mobile communication device and a WiFi access point. The interface server can
also include a second inter-network function block to maintain current configuration and status
information associated with the second communication link. The interface server can also
include a provisioning server to provide the mobile communication device with configuration

information.

Brief Description of the Several Views of the Drawings

Figure 1 illustrates an exemplary system of interconnected networks in which a nomadic
server is coupled to a cellular network, a wireless IP network, and a public switched telephone
network.

Figure 2 illustrates a simplified high-level block diagram of one embodiment of the

mobile communication device.
The present invention is described relative to the several views of the drawings. Where
appropriate and only where identical elements are disclosed and shown in more than one

drawing, the same reference numeral will be used to represent such identical elements.

Detailed Description of the Invention

Embodiments of a nomadic server enable telephone communications that can be initiated
using VOIP while within a VOIP access point, such as a WiFi hotspot, and enable telephone
communications that can be initiated using a cellular network while within a cellular area and
outside of a VOIP access point. When a caller roams outside the range of a VOIP access point,
the nomadic server functions to “hold” the current telephone communication while switching
occurs from the VOIP access point to the cellular network. Similarly, when a caller roams into
the range of a VOIP access point while engaged in a telephone communication on the cellular

network, the nomadic server functions to “hold” the current telephone communication while
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switching occurs from the cellular network to the VOIP access point. The nomadic server
remains engaged, or active, in the telephone communication while switching from one network
to another. After switching is completed, the nomadic server disengages from the telephone
communication.

Figure 1 illustrates an exemplary system of interconnected networks in which a nomadic
server 80 is coupled to a cellular network, a wireless IP network, and a public switched telephone
network (PSTN) 60. The cellular network shown in Figure 1 includes a mobile switching center
20 coupled to a public land mobile network 30, and a plurality of base stations 10 coupled to the
mobile switching center 20. For clarity, the cellular network shown in Figure 1 is a simplified
cellular network architecture. For example, the cellular network in Figure 1 includes only a
single mobile switching center, however it is understood that the cellular network includes
multiple mobile switching centers. Further, it will be apparent to those skilled in the art, that the
functionality of the mobile switching center could alternatively be incorporated into either the
base station or any other cellular network infrastructure, or into the nomadic server.
Accordingly, as used herein, the term mobile switching center refers to the mobile switching
center or any appropriate device within the cellular network equipment infrastructure which
performs the functionality of a mobile switching center. Figure 1 shows four base stations 10
coupled to the mobile switching center 20. Alternatively, more or less than four base stations can
be coupled to each mobile switching center.

The wireless IP network shown in Figure 1 includes a plurality of wireless IP access
points 40 coupled to the Internet 50. Examples of a wireless IP access point include, but are not
limited to, a wireless or wired broadband termination element, a wireless or wired modem, a
wireless or wired router, and a WiFi access point.

In this example, the nomadic server 80 is coupled to the PSTN 60 through the softswitch
70. The softswitch 70 provides an interface for the nomadic server 80 to legacy networks, such

as the PSTN.
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A mobile communication device 90 is preferably a dual mode telephone that provides
VolIP client functionality over a WiFi network and GSM/CDMA mobile telephony functionality
over a cellular network. The mobile communication device 90 can also be configured to
automatically switch an existing communication from a cellular network to a wireless IP
network, or to switch an existing communication from an IP network to a cellular network. Such
a mobile communication device is described in co-pending and co-owned U.S. Patent
Application Serial No.11/031,498, filed January 6, 2005, and entitled “TELEPHONE WITH
AUTOMATIC SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS”, which is
hereby incorporated by reference. Alternative types of mobile communication devices include,
but are not limited to, laptop computers, music players/recorders, PDAs, telephones, or any
conventional mobile communication device capable of receiving broadband content over a
wireless connection.

Figure 2 illustrates a simplified high-level block diagram of one embodiment of the
mobile communication device 90. The mobile communication device 90 includes a WiFi portion
and a cellular portion. The cellular part uses either GSM or CDMA, and access to a
communications network is provided through the nearest base station 10. The WiFi portion uses
the VOIP client to originate and terminate communications over the WiFi network. The mobile
communication device 90 is adapted to automatically switch communications between cellular
and VOIP networks. The mobile communication device 90 includes a cellular communication
module 93 coupled to a cellular antenna 91, a WiFi communication module 94 coupled to a WiFi
antenna 92, an audio/video amplifier 95, a network switch unit 96, a timer unit 97, a WiFi signal
level strength monitor 98, a microphone 100, a speaker 99, and a display monitor 101. The
mobile communication device 90 is adapted to establish and maintain communication via either
the cellular communication module 93 coupled to a cellular base station 10 (Figure 1), and/or via
the WiFi communication module 94 coupled to a WiFi access point 40 (Figure 1). The cellular
communication module 93 further includes a transceiver 102 adapted to transmit signals to and

receive signals from a cellular network. The WiFi communication module 94 further includes a
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transceiver 103 adapted to transmit signals to and receive signals from an IP network.
Depending on the level of the detected WiFi signal emitted from a WiFi access point, a call
initially established via cellular communication module 83-93 can be switched to be handled by
the WiFi communication module 94, or a call initially established via the WiFi communication
module 94 can be switched to be handled by the cellular communication module 93.

Referring back to Figure 1, the nomadic server 80 enables a seamless handoft from one
wireless access point to another as the mobile telephone device 90 roams from one WiFi
coverage area to another WiFi coverage area, or roams outside a WiFi coverage area but still
within a cellular network coverage area. The nomadic server 80 includes a cellular inter-working
function (CIWF) block 82, a WiFi inter-working function (WIWF) block 84, and a provisioning
server 86. The nomadic server 80 and the mobile switching center 20 are either “tightly” coupled
or “loosely” coupled. When tightly coupled, the nomadic server 80 and the mobile switching
center 20 are coupled together by a local area network (LAN), or a wide area network (WAN) or
any other appropriate interface, using either a proprietary or non-proprietary interface of the
mobile switching center 20. In this manner, the nomadic server 80 is able to communicate to the
mobile switching center 20 through this interface. When loosely coupled, the nomadic server 80
and the mobile switching center 20 are coupled using an Integrated Services Digital Network
(ISDNC) trunk, or by using a softswitch or any other appropriate interface. In this context, a
softswitch is defined variously as a media gateway controller, call agent or gate keeper, used to
control connections at the junction point between circuit and packet networks.

The nomadic server 80 is coupled to one or more mobile switching centers 20 for
communicating signaling and media traffic. A point of interconnection (Pol), is formed between
each mobile switching center 20 and the nomadic server 80. Within any given network, one or
more nomadic servers 80 can be implemented. Each mobile communication device 90 is
associated with a home nomadic server, in this case the nomadic server 80. Each nomadic server
can be the home nomadic server for one or more mobile communication devices. Preferably, a

mobile switching center is interfaced to only one nomadic server such that a home mobile
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switching center is interfaced to the home nomadic server. In this manner, the mobile
communication device is associated with a home mobile switching center. Alternatively,
multiple mobile switching centers are coupled to any given nomadic server.

When the mobile communication device 90 originates a call within a WiFi coverage area,
a WiFi communication link is established with the nomadic server 80. The call can be completed
by the nomadic server 80 over the cellular network or the VOIP network. If the call is completed
over the cellular network, then the call is routed through any mobile switching center coupled to
the nomadic server 80. If the call is completed over the VOIP network, then the call is routed
through a softswitch 70 of a service provider, using the Session Initiation Protocol (SIP) or any
other appropriate protocols, such as H323. In other words, if the mobile communication device
90 is located within a WiFi coverage area, then the first leg of the call is routed over a WiFi
communication link and the remaining portion of the call can be routed over either the cellular
network, the VOIP network, or the PSTN.

In operation, a first call is established by the mobile communication device 90 by first
determining if it is in a WiFi coverage area. Such a determination is preferably made by
measuring a signal strength or other criteria of the nearest WiF1 access point 40, and if the signal
strength or other criteria is above a predetermined threshold, then a WiFi communication link is
established. If WiFi access is not available, then the mobile communication device 90
establishes a cellular communication link with the nearest base station 10. When the mobile
communication device 90 first establishes a WiFi communication link, the mobile
communication device 90 establishes a communication link with the provisioning server 86 over
the WiFi communication link. The WiFi communication link includes the WiFi access point 40,
and the Internet 50. The provisioning server 86 provides the mobile communication device 90
with configuration information including an identification of its home nomadic server, which in
this case is the nomadic server 80. The mobile communication device 90 preferably uses XML

over SSL for communicating with the provisioning server 86 over the Internet 50.
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The mobile communication device 90 also registers with the nomadic server 80. In some
embodiments, a SIP REGISTER method or any other appropriate protocol, such as H323, with
authentication is used between the mobile communication device 90 and the nomadic server 80.
The nomadic server 80 also maintains configuration information of the mobile switching center
20. The nomadic server 80 updates the mobile switching center 20 with a current location of the
mobile communication device 90. The current location refers to the WiFi access point associated
with the WiFi coverage area in which the mobile communication device 90 is currently located.
The nomadic server 80 updates the mobile switching center 20 with the location of the mobile
communication device 90 at a specified periodicity. In this manner, the mobile switching center
20 maintains a current location of the mobile communication device 90. Using this location
information, calls received over the cellular network for the mobile communication device 90 are
directed from the mobile switching center 20 over the WiFi communication link via the nomadic
server 80.

As long as the mobile communication device 90 maintains a WiFi communication link
with the wireless access point 40, irrespective of the cellular network coverage, the mobile
communication device 90 registers with its home nomadic server, the nomadic server 80 in this
case. The nomadic server 80 in turn updates the current location of the mobile communication
device 90 in the mobile switching center 20. When a signal strength or other criteria of the WiFi
communication link weakens below a predetermined threshold, the mobile communication
device 90 notifies the nomadic server 80. In response, the nomadic server 80 stops sending
location updates to the mobile switching center 20. Additionally, the mobile communication
device 90 stops sending SIP registrations to the nomadic server 80, and the mobile
communication device 90 initiates registration with the nearest mobile switching center. In this
manner, subsequent calls originating from or terminating at the mobile communication device 90
are handled by the mobile switching center. The nearest mobile switching center can be the
home mobile switching center of the mobile communication device 90 or another mobile

switching center, referred to as a visitor mobile switching center, within the cellular network.
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While the first call is still established over the WiFi communication link, the mobile
communication device 90 sets up a second call to the same end destination as the first call
currently setup over the WiFi communication link, thereby establishing a cellular communication
link. If the cellular communication link is established via the home mobile switching center,
then the second call is routed to the nomadic server 80 via the Pol between the home mobile
switching center and the nomadic server 80. In response, the nomadic server 80 determines if the
first call over the WiFi communication link is still in progress. If so, access is switched from the
WiFi communication link to the cellular communication link.

If, however, the cellular communication link is established over a visitor mobile
switching center, then the visitor mobile switching center forwards the second call to a visitor
nomadic server coupled to the visitor mobile switching center. The visitor nomadic server can
not determine the status of the first call over the WiFi communication link, so the visitor
nomadic server switches the second call to the end destination. Concurrently, the home nomadic
server, which previously received the notification from the mobile communication device 90
about losing the WiFi communication link, waits for a connection request from the home mobile
switching center for the second call to be established. However, the home nomadic server will
not receive such a connection request since the second call is being processed by the visitor
nomadic server. As such, the home nomadic server drops the first call on the WiFi
communication link, and the second call is maintained by the mobile communication device 90
over the cellular communication link.

Once a cellular communication link is established between the mobile communication
device 90 and the nearest mobile switching center, the mobile communication device 90 does not
attempt to establish another WiFi communication link upon re-entering a WiFi coverage area.
The mobile communication device 90 attempts access to a WiFi communication link when the
mobile communication device 90 is back in an idle state.

As the mobile communication device roams from a first coverage area to a second

coverage area, the transition steps vary depending on the type of the second coverage area and on
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the original call setup configuration. Roaming from the first coverage area to the second
coverage area can generally be accomplished according to one of five different scenarios, each
scenario including associated transition steps.

A first scenario includes the mobile communication device roaming from a first WiFi
coverage area to a second WiFi coverage area. The first WiFi coverage area is associated with a
first WiFi access point, and the second WiFi coverage area is associated with a second WiFi
access point. Each WiFi access point includes an IP address. When the mobile communication
device is within the first WiFi coverage area, the mobile communication device registers with its
home nomadic server over the first WiFi access point. The home nomadic server updates the
location of the mobile communication device with the home mobile switching center of the
mobile communication device. For incoming calls directed to the mobile communication device,
the home mobile switching center routes the calls to the home nomadic server based on the most
recent location information.

When the mobile communication device roams into the second WiFi coverage area, the
mobile communication device detects the transition. The mobile communication device acquires
the IP address from the second WiFi access point and sends the IP address change to the
provisioning server of the home nomadic server. The mobile communication device also sends a
SIP register message with the new IP address to the home nomadic server. In response, the home
nomadic server redirects any incoming calls to the IP address of the second WiFi access point.
The location of the mobile communication device maintained by the home mobile switching
center is still valid.

A second scenario includes the mobile communication device 90 initiating a call within a
first WiFi coverage area, setting up the call over a VOIP network, and roaming from the first
WiFi coverage area to a cellular coverage area supported by the home mobile switching center of
the mobile communication device 90. In this scenario, the mobile communication device 90
roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is

initiated and setup, a WiFi communication link is established between the mobile
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communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile
communication device registers with its home nomadic server via the first WiFi access point.
The first call is routed from the first wireless access point through a VOIP network, such as the
Internet.

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this second scenario is the home mobile switching center of the mobile communication
device. The mobile communication device also sends a call setup request to the home mobile
switching center for a second call with the same end destination as the first call. The second call
is setup by the home mobile switching center, and the second call is routed to the CIWF block
within the home nomadic server. The CIWF block determines from the WIWF block if the first
call is in progress. Ifthe first call is in progress, then the CIWF block sends an affirmative
answer message to the home mobile switching center. The home mobile switching center in turn
sends the affirmative answer message to the mobile communication device.

In response to receiving the affirmative answer message, the mobile communication
device stops media streaming over the WiFi communication link and powers down the WiFi part.
The CIWF block then changes the registration of the mobile communication device in the WIWF
block with an IP address of the CIWF block. The CIWF block sends a re-invite message to the
WIWF block signifying a media switchover to the IP address of the CIWF block from the IP
address of the first wireless access point. Media streaming associated with the first call is then
redirected to the CIWF block, where the media is then switched over to the home mobile
switching center. Media associated with the first call is now associated with the second call,
where the media is now streamed from the VOIP network to the WIWF block to the CIWF block
to the home mobile switching center to the mobile communication device. The transition

according to the second scenario is now complete. If the second call is subsequently
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disconnected by the mobile communication device, then the corresponding call breakdown
process is supervised by the CIWF block. If the second call is subsequently disconnected by the
end destination device, then the corresponding call breakdown process is supervised by both the
WIWF block and the CIWF block.

A third scenario includes the mobile communication device initiating a call within a first
WiFi coverage area, setting up a back end of the call over a cellular network, and roaming from
the first WiFi coverage area to a cellular coverage area supported by the home mobile switching
center of the mobile communication device. In this scenario, the mobile communication device
roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile
communication device registers with its home nomadic server via the first WiFi access point.
The first call is routed from the wireless access point 40 through a cellular network, such as the
mobile switching center and either the PLMN or the PSTN.

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this third scenario is the home mobile switching center of the mobile communication
device. The mobile communication device also sends a call setup request to the home mobile
switching center for a second call with the same end destination as the first call. The second call
is setup by the home mobile switching center, and the second call is routed to the CIWF block
within the home nomadic server. The CIWF block determines from the WIWF block if the first
call is in progress. If the first call is in progress, then the CIWF block sends an affirmative
answer message to the home mobile switching center. The home mobile switching center in turn

sends the affirmative answer message to the mobile communication device.
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In response to receiving the affirmative answer message, the mobile communication
device stops media streaming over the WiFi communication link and powers down its WiFi part.
The CIWF block then changes the registration of the mobile communication device in the WIWF
block with an IP address of the CIWF block. The CIWF block sends a re-invite message to the
WIWF block signifying a media switchover to the IP address of the CIWF block from the IP
address of the first wireless access point. Media streaming associated with the first call is then
redirected to the CIWF block, where the media is then switched over to the home mobile
switching center. The media stream associated with the first call is now associated with the
second call, where the media stream is now directed from the cellular network to the CIWF block
to the home mobile switching center to the mobile communication device. The transition
according to the third scenario is now complete. If the second call is subsequently disconnected
by the mobile communication device, then the corresponding call breakdown process is
supervised by the CIWF block and the home mobile switching center. If the second call is
subsequently disconnected by the end destination device, then the corresponding call breakdown
process is supervised by the CIWF block.

A fourth scenario includes the mobile communication device initiating a call within a first
WiFi coverage area that resides outside a cellular coverage area supported by the home mobile
switching center of the mobile communication device, setting up a back end of the call over a
VOIP network, and roaming from the first WiFi coverage area to a cellular coverage area
supported by a visitor mobile switching center. In this scenario, the mobile communication
device roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile
communication device registers with its home nomadic server via the first WiFi access point. In
this manner, the WIWF block in the home nomadic server monitors the location of the mobile

communication device . The first call is routed from the mobile communication device to the
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first wireless access point via the WiFi communication link to the WIWF block of the visitor
nomadic server associated with the visitor mobile switching center to the VOIP network

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this fourth scenario is the visitor mobile switching center. The mobile communication
device notifies the WIWF block in its home nomadic server that the signal strength or other
criteria is below the predetermined threshold. The mobile communication device also sends a
call setup request to the visitor mobile switching center for a second call with the same end
destination as the first call. The visitor mobile switching center forwards the call setup request to
the CIWF block within the visitor nomadic server. Within the visitor nomadic server, the CIWF
block determines from the WIWF block if the first call is in progress. Since the mobile
communication device has been registering itself with its home nomadic server, and not with the
visitor nomadic server, the WIWF block within the visitor nomadic server does not have a record
of the first call being in progress. In response, the visitor nomadic server sets up the second call
over the cellular network. Concurrently, the home nomadic server tears down the first call over
the VOIP network.

A fifth scenario includes the mobile communication device initiating a call within a first
WiFi coverage area that resides outside a cellular coverage area supported by the home mobile
switching center of the mobile communication device, setting up a back end of the call over a
cellular network, and roaming from the first WiFi coverage area to a cellular coverage area
supported by a visitor mobile switching center. In this scenario, the mobile communication
device roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi access

point. The first call is routed from the mobile communication device to the first wireless access
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point via the WiFi communication link to the CIWF block of the visitor nomadic server to the
visitor mobile switching center to the cellular network.

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this fifth scenario is the visitor mobile switching center. When the mobile
communication device is within the first WiFi coverage area, the mobile communication device
registers with its home nomadic server via the first WiFi access point. In this manner, the WIWF
block in the home nomadic server monitors the location of the mobile communication device.
The mobile communication device notifies the WIWF block in its home nomadic server that the
signal strength or other criteria is below the predetermined threshold. The mobile
communication device also sends a call setup request to the visitor mobile switching center for a
second call with the same end destination as the first call. The visitor mobile switching center
forwards the call setup request to the CIWF block within the visitor nomadic server. Within the
visitor nomadic server, the CIWF block determines from the WIWF block if the first call is in
progress. Since the mobile communication device has been registering itself with its home
nomadic server, and not with the visitor nomadic server, the WIWF block within the visitor
nomadic server does not have a record of the first call being in progress. In response, the visitor
nomadic server sets up the second call over the cellular network. Concurrently, the home
nomadic server tears down the first call over the cellular network and the first WiFi
communication link.

It is understood that the five scenarios described above are not exhaustive or inclusive of
all scenarios in which the mobile communication device can roam from a first coverage area to a
second coverage area with the support of the nomadic server. It is understood that other
scenarios are also contemplated.

In some embodiments, the nomadic server 80 also communicates to other nomadic

services over the Internet to route and complete calls using VOIP. This server-to-server
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communication can be used for all calls, even for cellular to cellular calls. In such a situation, the
cellular telephone communication is transmitted from the initiating cellular telephone to the
appropriate base station. From this base station, the communication is routed to the appropriate
nomadic server 80, which in some embodiments is the nomadic server 80 that is the closest to the
receiving base station 10. This initiating nomadic server 80 then transmits the communication
over the Internet, to the nomadic server 80 that is closest to the appropriate base station 10
corresponding to the location of the receiver’s cellular telephone. This receiving nomadic server
80 then transmits the communication to this receiving base station 10, which transmits the
communication to the receiver’s cellular telephone. In this manner, the only portions of the
transmission that are communicated over the cellular telephone network, are the initial leg, from
the initiating cellular telephone to the appropriate base station, and the final leg, from the
appropriate base station to the receiver’s cellular telephone. The remaining, intermediate,
portions of the transmission are communicated between the appropriate nomadic servers over the
Internet, which allows the call to be completed more efficiently than if the call was transmitted
completely over the cellular network in the traditional manner. As will be apparent to those
skilled in the art, communications are directed in both directions in this manner in order to
complete the call between the initiator and the receiver, with the initial and final portions of the
transmission routed over the cellular network and the remaining intermediate portions of the
transmission routed between nomadic servers 80, over the Internet 50.

The present invention has been described in terms of specific embodiments incorporating
details to facilitate the understanding of the principles of construction and operation of the
invention. As such, references herein to specific embodiments and details thereof are not
intended to limit the scope of the claims appended hereto. It will be apparent to those skilled in
the art that modifications can be made to the embodiments chosen for illustration without

departing from the spirit and scope of the invention.

Page 21 of 22

IPR2025-00447 Page 00090



10

PATENT
Attorney Docket No. HAVA-00401

Abstract of the Disclosure

A nomadic server and a related system provides seamless roaming for a mobile
communication device between different types of wireless networks, such as WiFi and cellular
networks for voice, data and video communication. Use of the nomadic server enables a
combination of WiFi and cellular networks for providing access to the cellular phones and make
use of the VOIP networks for switching the calls wherever possible. The nomadic server is a
telephone communication processing and switching server that will “hold” the present, in-
progress telephone communications without dropping, while roaming without losing the present,
in-progress communication. For example, a telephone communication can be seamlessly
switching between VOIP and cellular telephone networks using the nomadic server. Nomadic
server resources interface with the VOIP and cellular network switches to provide the hand-off
between networks. This approach enables switching of telephone communications over a VOIP

network wherever possible either through WiFi or through cellular networks.
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MOBILE TELEPHONE VOIP/CELLULAR SEAMLESS
ROAMING SWITCHING CONTROLLER

Related Applications

This Patent Application is a divisional application of co-pending U.S. Patent Application
No. 11/330,675, filed on January 11, 2006, and entitled “MOBILE TELEPHONE
VOIP/CELLULAR SEAMLESS ROAMING SWITCHING CONTROLLER,” which claims
priority of U.S. provisional application, serial number 60/643,829, filed January 14, 2005, and
entitled “TELEPHONE COMMUNICATIONS PROCESSING CONTROLLER,” by the same
inventors and is a continuation-in-part of U.S. Patent Application, serial number 11/031,498,
filed January 6, 2005, and entitled “TELEPHONE WITH AUTOMATIC SWITCHING
BETWEEN CELLULAR AND VOIP NETWORKS?”, all of which are hereby incorporated by
reference. U.S. Patent Application, serial no. 11/031,498 claims priority of U.S. provisional
application, serial number 60/534,466, filed January 6, 2004, and entitled “RADIOTELEPHONE
WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WI-FI NETWORKS
USING WI-FI SIGNAL STRENGTH VALUES,” the content of which is also incorporated

herein by reference in its entirety.

Field of the Invention

The present invention relates to the field of network communication processing. In
particular, the present invention relates to seamlessly switching communications among Voice

over Internet (VOIP), public cellular, and public circuit switched networks.

Background of the Invention

Current telephone communications occur over wireless cellular networks, such as GSM,
CDMA, and CDMA2000, Voice Over Internet (VOIP), or circuit switched network, such as

PSTN. Current state of the art of most telephones used with such networks is that each
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telephone is restricted for use with only one specific network. For example, a cellular phone
works in a cellular network; a VOIP phone works in VOIP network, and a landline phone works
in a circuit switched network. Such limitations imply that an in-progress telephone
communication cannot be seamlessly switched among cellular, VOIP, and circuit switched
networks without losing the connection.

Such wireless networks use regulated portions of the radio spectrum and are shared by
many users. The infrastructure costs of wireless networks are relatively high due to the size and
complexity of the network equipment. There is a wide variance in the performance of different
wireless networks. For example, a conventional wireless cellular network covers a relatively
large geographical area, but provides a relatively low bandwidth. Other wireless networks, such
as CDMA2000-EV-DO/DV networks, offer higher bandwidth and enhanced data services, such
as web browsing. However, these networks also pack many users into a relatively small portion
of the regulated spectrum. Other types of wireless networks are adapted to improve spectral
efficiency with increased speed and smaller coverage areas. For example, an IEEE 802.11x (or
WiFi) network may transmit at speeds up to 11 Mbps using a Direct Sequence Spread Spectrum
(DSSS) mode or at speeds up to 54 Mbps using an Orthogonal Frequency Division Multiplexing
(OFDM) mode.

A network wireless access point conforming to a WiFi (e.g., IEEE 802.11b) network may
cover an area of a few hundred feet in diameter. Each such network access point is connected to
a larger network (e.g., Internet). One such example is WiFi VOIP (Wireless Fidelity Voice over
Internet Protocol), through which a communication device user can place a wireless telephone
call over the Internet, using the technology specified in IEEE 802.xx at the network access point.
VOIP is a method for taking analog audio signals and converting them into digital data that can
be transmitted over the Internet. Conventional VOIP telephone communications are enabled by
VOIP network carriers, which utilize VOIP networks (e.g. the Internet), to place VOIP based
telephone calls. VOIP enabled and compatible networks include VOIP switching for proper
routing and billing of VOIP based telephone calls.
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In order to cover larger geographical areas, a relatively large number of IEEE 802.11x, for
example, network access points and relatively large wire-line back haul networks are required.
In part, due to the relatively small geographical coverage area of each network access point, the
resulting IEEE 802.11x based network may thus be prohibitively expensive to set up. Further,
the small coverage areas may lead to many “dead zones” in which mobile communication device
users are unable to place telephone calls using the VOIP network.

Conventional VOIP phones, which function in a WiFi coverage area (hotspot)
corresponding to a WiFi access point, offers relatively inexpensive telephone communications.
However, the WiFi availability is limited due to the small geographical area supported by each
WiFi access point.

Conventional cellular phones, which function in a cell coverage area within the cellular
network, are relatively expensive for telephone communications and have limited multimedia
capabilities. Cellular networks and availability to the network covers a much wider, extensive
geographical area.

Conventional landline phones, which function in a circuit switched network such as most
residences, do not offer extensive telephone communication features, for example video. Such
landline phones also do not offer the mobility provided by mobile communications devices such

as the VOIP phones or the cellular phones.

Summary of the Invention

The present invention is directed to an interface server, referred to as a nomadic server,
and a related system that provides seamless roaming of a mobile communication device between
different types of wireless networks, such as WiFi and cellular networks for voice, data and video
communication. Use of the nomadic server enables a combination of WiFi and cellular networks
for providing access to the mobile communication device and makes use of the VOIP networks

for switching the calls wherever possible.
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The nomadic server is a telephone communication processing and switching server that
will “hold” the present, in-progress telephone communications without dropping, while roaming
between WiFi access points and cellular networks, without losing the present, in-progress
communication. For example, a telephone communication can be seamlessly switched between
VOIP and cellular telephone networks using the nomadic server. Nomadic server resources
interface with the VOIP and cellular network switches to provide the hand-off between networks.
This approach enables switching of telephone communications over a VOIP network wherever
possible either through WiFi or through cellular networks.

In one aspect of the present invention, a method provides communications for a mobile
communication device that roams between multiple different types of wireless networks. The
method comprises establishing a first communication link between the mobile communication
device and an end destination device, wherein the first communication link includes a first
wireless communication link between the mobile communication device and a first type of
wireless network, monitoring a signal strength of the first wireless communication link, when the
signal strength drops below a predetermined threshold, establishing a second communication link
between an interface server and the end destination device, notifying the mobile communication
device to terminate transmission over the first communication link, and re-directing the second
communication link from the interface server to the mobile communication device, thereby
establishing a second wireless communication link between the mobile communication device
and the second type of wireless network. The first type of wireless communication link can
comprise a WiFi communication link, and the first type of wireless network can include a WiFi
network access point. The second type of wireless network can include a wireless cellular
network. Establishing the first communication link can include routing through a VOIP network.
Establishing the first communication link can include routing through a cellular network.
Establishing the second communication link can include routing through a VOIP network.

Establishing the second communication link can include routing through a cellular network.
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The method can also include providing a connectivity status by the mobile
communication device to the interface server while the mobile communication device is within a
first coverage area of the first type of wireless network. The method can also include providing a
routing association to a mobile switching center within the second type of wireless network,
wherein the routing association associates the mobile communication device to the interface
server. The method can also include routing a termination communication intended for the
mobile communication device from the mobile switching center to the interface server according
to the routing association when the connectivity status is active, and routing the termination
communication from the interface server to the mobile communication device over the first type
of wireless network. The method can also include when the connectivity status is not provided to
the interface server, the router association is removed from the mobile switching center. The
method can also include registering the mobile communication device with a mobile switching
center within the second type of wireless network when the signal strength drops below the
predetermined threshold. The method can also include setting up the second communication link
with the end destination device and forwarding the second communication link to the interface
server.

In another aspect of the present invention, a method provides communications for a
mobile communication device that roams between multiple WiFi coverage areas. The method
includes associating the mobile communication device with a nomadic server, wherein the
nomadic server is coupled to one or more WiFi access points, establishing a first WiFi
communication link between the mobile communication device and a first WiFi access point,
registering the mobile communication device with the nomadic server including providing an IP
address of the first WiFi access point to the nomadic server, configuring a communication path to
the mobile communication device via the nomadic server according to the IP address of the first
WiF1i access point and the first WiFi communication link, detecting movement of the mobile
communication device into a coverage area of a second WiFi access point, registering the mobile

communication device with the nomadic server including an IP address of the second WiFi
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access point, establishing a second WiFi communication link between the mobile communication
device and the second WiFi access point, and re-configuring the communication path according
to the IP address of the second WiFi access point and the second WiFi communication link. The
method can also include associating the mobile communication device to the nomadic server at
the mobile switching center. The method can also include providing a routing association to a
mobile switching center within a cellular network, wherein the routing association associates the
mobile communication device to the interface server. The method can also include routing a
termination communication intended for the mobile communication device from the mobile
switching center to the interface server according to the routing association, and routing the
termination communication from the interface server to the mobile communication device over
the communication path. Registering the mobile communication device with the nomadic server
can provide a connectivity status of the mobile communication device while the mobile
communication device is within a specific coverage area of a specific WiFi access point.

In yet another aspect of the present invention, a system provides communications for a
mobile communication device that roams between multiple different types of wireless networks.
The system includes a plurality of different types of wireless networks, the mobile
communication device configured to access the plurality of wireless networks, and an interface
server coupled to the plurality of wireless networks, wherein the interface server maintains a
seamless communication link between the mobile communication device and an end destination
device as the mobile communication device roams from a first wireless coverage area associated
within a first type of wireless network to a second wireless coverage area associated with a
second type of wireless network, the interface server is configured to establish a second
communication link over the second type of wireless network while a first communication link
between the mobile communication device and the end destination device over the first type of
wireless network is active, wherein the second communication link is initially set up to be
forwarded to the interface server and subsequently the second communication link is routed to

the mobile communication device as the first communication link is terminated. The first
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communication link can include a first wireless communication link between the mobile
communication device and the first type of wireless network. The first wireless coverage area
can be a WiFi coverage area, and the first wireless communication link can be a WiFi
communication link between the mobile communication device and a WiFi access point. The
first communication link can include a routing path through a VOIP network. The first
communication link can include a routing path through a cellular network. The second
communication link can include a second wireless communication link between the mobile
communication device and the second type of wireless network. The second wireless coverage
area can be a cellular coverage area and the second wireless communication link can be a
wireless cellular communication link between the mobile communication device and a cellular
base station. The second communication link can include a routing path through a VOIP
network. The second communication link can include a routing path through a cellular network.
The second type of wireless network can include a wireless cellular network.

In still yet another aspect of the present invention, an interface server maintains a
seamless communication link between a mobile communication device and an end destination
device as the mobile communication device roams from a first wireless coverage area associated
within a first type of wireless network to a second wireless coverage area associated with a
second type of wireless network, the interface server is configured to establish a second
communication link over the second type of wireless network while a first communication link
between the mobile communication device and the end destination device over the first type of
wireless network is active, wherein the second communication link is initially set up to be
forwarded to the interface server and subsequently the second communication link is routed to
the mobile communication device as the first communication link is terminated. The interface
server can also include a first inter-network function block to maintain current configuration and
status information associated with the first communication link. The first wireless coverage area
can be a WiFi coverage area, and the first communication link can be a WiFi communication link

between the mobile communication device and a WiFi access point. The interface server can
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also include a second inter-network function block to maintain current configuration and status
information associated with the second communication link. The interface server can also
include a provisioning server to provide the mobile communication device with configuration

information.

Brief Description of the Several Views of the Drawings

Figure 1 illustrates an exemplary system of interconnected networks in which a nomadic
server is coupled to a cellular network, a wireless IP network, and a public switched telephone
network.

Figure 2 illustrates a simplified high-level block diagram of one embodiment of the

mobile communication device.
The present invention is described relative to the several views of the drawings. Where
appropriate and only where identical elements are disclosed and shown in more than one

drawing, the same reference numeral will be used to represent such identical elements.

Detailed Description of the Invention

Embodiments of a nomadic server enable telephone communications that can be initiated
using VOIP while within a VOIP access point, such as a WiFi hotspot, and enable telephone
communications that can be initiated using a cellular network while within a cellular area and
outside of a VOIP access point. When a caller roams outside the range of a VOIP access point,
the nomadic server functions to “hold” the current telephone communication while switching
occurs from the VOIP access point to the cellular network. Similarly, when a caller roams into
the range of a VOIP access point while engaged in a telephone communication on the cellular
network, the nomadic server functions to “hold” the current telephone communication while
switching occurs from the cellular network to the VOIP access point. The nomadic server

remains engaged, or active, in the telephone communication while switching from one network
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to another. After switching is completed, the nomadic server disengages from the telephone
communication.

Figure 1 illustrates an exemplary system of interconnected networks in which a nomadic
server 80 is coupled to a cellular network, a wireless IP network, and a public switched telephone
network (PSTN) 60. The cellular network shown in Figure 1 includes a mobile switching center
20 coupled to a public land mobile network 30, and a plurality of base stations 10 coupled to the
mobile switching center 20. For clarity, the cellular network shown in Figure 1 is a simplified
cellular network architecture. For example, the cellular network in Figure 1 includes only a
single mobile switching center, however it is understood that the cellular network includes
multiple mobile switching centers. Further, it will be apparent to those skilled in the art, that the
functionality of the mobile switching center could alternatively be incorporated into either the
base station or any other cellular network infrastructure, or into the nomadic server.
Accordingly, as used herein, the term mobile switching center refers to the mobile switching
center or any appropriate device within the cellular network equipment infrastructure which
performs the functionality of a mobile switching center. Figure 1 shows four base stations 10
coupled to the mobile switching center 20. Alternatively, more or less than four base stations can
be coupled to each mobile switching center.

The wireless IP network shown in Figure 1 includes a plurality of wireless IP access
points 40 coupled to the Internet 50. Examples of a wireless IP access point include, but are not
limited to, a wireless or wired broadband termination element, a wireless or wired modem, a
wireless or wired router, and a WiFi access point.

In this example, the nomadic server 80 is coupled to the PSTN 60 through the softswitch
70. The softswitch 70 provides an interface for the nomadic server 80 to legacy networks, such
as the PSTN.

A mobile communication device 90 is preferably a dual mode telephone that provides
VolIP client functionality over a WiFi network and GSM/CDMA mobile telephony functionality

over a cellular network. The mobile communication device 90 can also be configured to
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automatically switch an existing communication from a cellular network to a wireless IP
network, or to switch an existing communication from an IP network to a cellular network. Such
a mobile communication device is described in co-pending and co-owned U.S. Patent
Application Serial No.11/031,498, filed January 6, 2005, and entitled “TELEPHONE WITH
AUTOMATIC SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS”, which is
hereby incorporated by reference. Alternative types of mobile communication devices include,
but are not limited to, laptop computers, music players/recorders, PDAs, telephones, or any
conventional mobile communication device capable of receiving broadband content over a
wireless connection.

Figure 2 illustrates a simplified high-level block diagram of one embodiment of the
mobile communication device 90. The mobile communication device 90 includes a WiFi portion
and a cellular portion. The cellular part uses either GSM or CDMA, and access to a
communications network is provided through the nearest base station 10. The WiFi portion uses
the VOIP client to originate and terminate communications over the WiFi network. The mobile
communication device 90 is adapted to automatically switch communications between cellular
and VOIP networks. The mobile communication device 90 includes a cellular communication
module 93 coupled to a cellular antenna 91, a WiFi communication module 94 coupled to a WiFi
antenna 92, an audio/video amplifier 95, a network switch unit 96, a timer unit 97, a WiFi signal
level strength monitor 98, a microphone 100, a speaker 99, and a display monitor 101. The
mobile communication device 90 is adapted to establish and maintain communication via either
the cellular communication module 93 coupled to a cellular base station 10 (Figure 1), and/or via
the WiFi communication module 94 coupled to a WiFi access point 40 (Figure 1). The cellular
communication module 93 further includes a transceiver 102 adapted to transmit signals to and
receive signals from a cellular network. The WiFi communication module 94 further includes a
transceiver 103 adapted to transmit signals to and receive signals from an IP network.

Depending on the level of the detected WiFi signal emitted from a WiFi access point, a call

initially established via cellular communication module 93 can be switched to be handled by the
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WiFi communication module 94, or a call initially established via the WiFi communication
module 94 can be switched to be handled by the cellular communication module 93.

Referring back to Figure 1, the nomadic server 80 enables a seamless handoff from one
wireless access point to another as the mobile telephone device 90 roams from one WiFi
coverage area to another WiFi coverage area, or roams outside a WiFi coverage area but still
within a cellular network coverage area. The nomadic server 80 includes a cellular inter-working
function (CIWF) block 82, a WiFi inter-working function (WIWF) block 84, and a provisioning
server 86. The nomadic server 80 and the mobile switching center 20 are either “tightly” coupled
or “loosely” coupled. When tightly coupled, the nomadic server 80 and the mobile switching
center 20 are coupled together by a local area network (LAN), or a wide area network (WAN) or
any other appropriate interface, using either a proprietary or non-proprietary interface of the
mobile switching center 20. In this manner, the nomadic server 80 is able to communicate to the
mobile switching center 20 through this interface. When loosely coupled, the nomadic server 80
and the mobile switching center 20 are coupled using an Integrated Services Digital Network
(ISDNC) trunk, or by using a softswitch or any other appropriate interface. In this context, a
softswitch is defined variously as a media gateway controller, call agent or gate keeper, used to
control connections at the junction point between circuit and packet networks.

The nomadic server 80 is coupled to one or more mobile switching centers 20 for
communicating signaling and media traffic. A point of interconnection (Pol), is formed between
each mobile switching center 20 and the nomadic server 80. Within any given network, one or
more nomadic servers 80 can be implemented. Each mobile communication device 90 is
associated with a home nomadic server, in this case the nomadic server 80. Each nomadic server
can be the home nomadic server for one or more mobile communication devices. Preferably, a
mobile switching center is interfaced to only one nomadic server such that a home mobile
switching center is interfaced to the home nomadic server. In this manner, the mobile
communication device is associated with a home mobile switching center. Alternatively,

multiple mobile switching centers are coupled to any given nomadic server.
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When the mobile communication device 90 originates a call within a WiFi coverage area,
a WiFi communication link is established with the nomadic server 80. The call can be completed
by the nomadic server 80 over the cellular network or the VOIP network. If the call is completed
over the cellular network, then the call is routed through any mobile switching center coupled to
the nomadic server 80. If the call is completed over the VOIP network, then the call is routed
through a softswitch 70 of a service provider, using the Session Initiation Protocol (SIP) or any
other appropriate protocols, such as H323. In other words, if the mobile communication device
90 is located within a WiFi coverage area, then the first leg of the call is routed over a WiFi
communication link and the remaining portion of the call can be routed over either the cellular
network, the VOIP network, or the PSTN.

In operation, a first call is established by the mobile communication device 90 by first
determining if it is in a WiFi coverage area. Such a determination is preferably made by
measuring a signal strength or other criteria of the nearest WiFi access point 40, and if the signal
strength or other criteria is above a predetermined threshold, then a WiFi communication link is
established. If WiFi access is not available, then the mobile communication device 90
establishes a cellular communication link with the nearest base station 10. When the mobile
communication device 90 first establishes a WiFi communication link, the mobile
communication device 90 establishes a communication link with the provisioning server 86 over
the WiFi communication link. The WiFi communication link includes the WiFi access point 40,
and the Internet 50. The provisioning server 86 provides the mobile communication device 90
with configuration information including an identification of its home nomadic server, which in
this case is the nomadic server 80. The mobile communication device 90 preferably uses XML
over SSL for communicating with the provisioning server 86 over the Internet 50.

The mobile communication device 90 also registers with the nomadic server 80. In some
embodiments, a SIP REGISTER method or any other appropriate protocol, such as H323, with
authentication is used between the mobile communication device 90 and the nomadic server 80.

The nomadic server 80 also maintains configuration information of the mobile switching center

Page 12 of 22

IPR2025-00447 Page 00103



PATENT
Attorney Docket No. HAVA-00401

20. The nomadic server 80 updates the mobile switching center 20 with a current location of the
mobile communication device 90. The current location refers to the WiFi access point associated
with the WiFi coverage area in which the mobile communication device 90 is currently located.
The nomadic server 80 updates the mobile switching center 20 with the location of the mobile
communication device 90 at a specified periodicity. In this manner, the mobile switching center
20 maintains a current location of the mobile communication device 90. Using this location
information, calls received over the cellular network for the mobile communication device 90 are
directed from the mobile switching center 20 over the WiFi communication link via the nomadic
server 80.

As long as the mobile communication device 90 maintains a WiFi communication link
with the wireless access point 40, irrespective of the cellular network coverage, the mobile
communication device 90 registers with its home nomadic server, the nomadic server 80 in this
case. The nomadic server 80 in turn updates the current location of the mobile communication
device 90 in the mobile switching center 20. When a signal strength or other criteria of the WiFi
communication link weakens below a predetermined threshold, the mobile communication
device 90 notifies the nomadic server 80. In response, the nomadic server 80 stops sending
location updates to the mobile switching center 20. Additionally, the mobile communication
device 90 stops sending SIP registrations to the nomadic server 80, and the mobile
communication device 90 initiates registration with the nearest mobile switching center. In this
manner, subsequent calls originating from or terminating at the mobile communication device 90
are handled by the mobile switching center. The nearest mobile switching center can be the
home mobile switching center of the mobile communication device 90 or another mobile
switching center, referred to as a visitor mobile switching center, within the cellular network.

While the first call is still established over the WiFi communication link, the mobile
communication device 90 sets up a second call to the same end destination as the first call
currently setup over the WiFi communication link, thereby establishing a cellular communication

link. If the cellular communication link is established via the home mobile switching center,
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then the second call is routed to the nomadic server 80 via the Pol between the home mobile
switching center and the nomadic server 80. In response, the nomadic server 80 determines if the
first call over the WiFi communication link is still in progress. If so, access is switched from the
WiFi communication link to the cellular communication link.

If, however, the cellular communication link is established over a visitor mobile
switching center, then the visitor mobile switching center forwards the second call to a visitor
nomadic server coupled to the visitor mobile switching center. The visitor nomadic server can
not determine the status of the first call over the WiFi communication link, so the visitor
nomadic server switches the second call to the end destination. Concurrently, the home nomadic
server, which previously received the notification from the mobile communication device 90
about losing the WiFi communication link, waits for a connection request from the home mobile
switching center for the second call to be established. However, the home nomadic server will
not receive such a connection request since the second call is being processed by the visitor
nomadic server. As such, the home nomadic server drops the first call on the WiFi
communication link, and the second call is maintained by the mobile communication device 90
over the cellular communication link.

Once a cellular communication link is established between the mobile communication
device 90 and the nearest mobile switching center, the mobile communication device 90 does not
attempt to establish another WiFi communication link upon re-entering a WiFi coverage area.
The mobile communication device 90 attempts access to a WiFi communication link when the
mobile communication device 90 is back in an idle state.

As the mobile communication device roams from a first coverage area to a second
coverage area, the transition steps vary depending on the type of the second coverage area and on
the original call setup configuration. Roaming from the first coverage area to the second
coverage area can generally be accomplished according to one of five different scenarios, each

scenario including associated transition steps.
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A first scenario includes the mobile communication device roaming from a first WiFi
coverage area to a second WiFi coverage area. The first WiFi coverage area is associated with a
first WiFi access point, and the second WiFi coverage area is associated with a second WiFi
access point. Each WiFi access point includes an IP address. When the mobile communication
device is within the first WiFi coverage area, the mobile communication device registers with its
home nomadic server over the first WiFi access point. The home nomadic server updates the
location of the mobile communication device with the home mobile switching center of the
mobile communication device. For incoming calls directed to the mobile communication device,
the home mobile switching center routes the calls to the home nomadic server based on the most
recent location information.

When the mobile communication device roams into the second WiFi coverage area, the
mobile communication device detects the transition. The mobile communication device acquires
the IP address from the second WiFi access point and sends the IP address change to the
provisioning server of the home nomadic server. The mobile communication device also sends a
SIP register message with the new IP address to the home nomadic server. In response, the home
nomadic server redirects any incoming calls to the IP address of the second WiFi access point.
The location of the mobile communication device maintained by the home mobile switching
center is still valid.

A second scenario includes the mobile communication device 90 initiating a call within a
first WiFi coverage area, setting up the call over a VOIP network, and roaming from the first
WiFi coverage area to a cellular coverage area supported by the home mobile switching center of
the mobile communication device 90. In this scenario, the mobile communication device 90
roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile

communication device registers with its home nomadic server via the first WiFi access point.
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The first call is routed from the first wireless access point through a VOIP network, such as the
Internet.

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this second scenario is the home mobile switching center of the mobile communication
device. The mobile communication device also sends a call setup request to the home mobile
switching center for a second call with the same end destination as the first call. The second call
is setup by the home mobile switching center, and the second call is routed to the CIWF block
within the home nomadic server. The CIWF block determines from the WIWF block if the first
call is in progress. Ifthe first call is in progress, then the CIWF block sends an affirmative
answer message to the home mobile switching center. The home mobile switching center in turn
sends the affirmative answer message to the mobile communication device.

In response to receiving the affirmative answer message, the mobile communication
device stops media streaming over the WiFi communication link and powers down the WiFi part.
The CIWF block then changes the registration of the mobile communication device in the WIWF
block with an IP address of the CIWF block. The CIWF block sends a re-invite message to the
WIWF block signifying a media switchover to the IP address of the CIWF block from the IP
address of the first wireless access point. Media streaming associated with the first call is then
redirected to the CIWF block, where the media is then switched over to the home mobile
switching center. Media associated with the first call is now associated with the second call,
where the media is now streamed from the VOIP network to the WIWF block to the CIWF block
to the home mobile switching center to the mobile communication device. The transition
according to the second scenario is now complete. If the second call is subsequently
disconnected by the mobile communication device, then the corresponding call breakdown

process is supervised by the CIWF block. If the second call is subsequently disconnected by the
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end destination device, then the corresponding call breakdown process is supervised by both the
WIWEF block and the CIWF block.

A third scenario includes the mobile communication device initiating a call within a first
WiFi coverage area, setting up a back end of the call over a cellular network, and roaming from
the first WiFi coverage area to a cellular coverage area supported by the home mobile switching
center of the mobile communication device. In this scenario, the mobile communication device
roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile
communication device registers with its home nomadic server via the first WiFi access point.
The first call is routed from the wireless access point 40 through a cellular network, such as the
mobile switching center and either the PLMN or the PSTN.

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this third scenario is the home mobile switching center of the mobile communication
device. The mobile communication device also sends a call setup request to the home mobile
switching center for a second call with the same end destination as the first call. The second call
is setup by the home mobile switching center, and the second call is routed to the CIWF block
within the home nomadic server. The CIWF block determines from the WIWF block if the first
call is in progress. If'the first call is in progress, then the CIWF block sends an affirmative
answer message to the home mobile switching center. The home mobile switching center in turn
sends the affirmative answer message to the mobile communication device.

In response to receiving the affirmative answer message, the mobile communication
device stops media streaming over the WiFi communication link and powers down its WiFi part.

The CIWF block then changes the registration of the mobile communication device in the WIWF
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block with an IP address of the CIWF block. The CIWF block sends a re-invite message to the
WIWF block signifying a media switchover to the IP address of the CIWF block from the IP
address of the first wireless access point. Media streaming associated with the first call is then
redirected to the CIWF block, where the media is then switched over to the home mobile
switching center. The media stream associated with the first call is now associated with the
second call, where the media stream is now directed from the cellular network to the CIWF block
to the home mobile switching center to the mobile communication device. The transition
according to the third scenario is now complete. If the second call is subsequently disconnected
by the mobile communication device, then the corresponding call breakdown process is
supervised by the CIWF block and the home mobile switching center. If the second call is
subsequently disconnected by the end destination device, then the corresponding call breakdown
process is supervised by the CIWF block.

A fourth scenario includes the mobile communication device initiating a call within a first
WiFi coverage area that resides outside a cellular coverage area supported by the home mobile
switching center of the mobile communication device, setting up a back end of the call over a
VOIP network, and roaming from the first WiFi coverage area to a cellular coverage area
supported by a visitor mobile switching center. In this scenario, the mobile communication
device roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi coverage
area. When the mobile communication device is within the first WiFi coverage area, the mobile
communication device registers with its home nomadic server via the first WiFi access point. In
this manner, the WIWF block in the home nomadic server monitors the location of the mobile
communication device . The first call is routed from the mobile communication device to the
first wireless access point via the WiFi communication link to the WIWF block of the visitor

nomadic server associated with the visitor mobile switching center to the VOIP network
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The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this fourth scenario is the visitor mobile switching center. The mobile communication
device notifies the WIWF block in its home nomadic server that the signal strength or other
criteria is below the predetermined threshold. The mobile communication device also sends a
call setup request to the visitor mobile switching center for a second call with the same end
destination as the first call. The visitor mobile switching center forwards the call setup request to
the CIWF block within the visitor nomadic server. Within the visitor nomadic server, the CIWF
block determines from the WIWF block if the first call is in progress. Since the mobile
communication device has been registering itself with its home nomadic server, and not with the
visitor nomadic server, the WIWF block within the visitor nomadic server does not have a record
of the first call being in progress. In response, the visitor nomadic server sets up the second call
over the cellular network. Concurrently, the home nomadic server tears down the first call over
the VOIP network.

A fifth scenario includes the mobile communication device initiating a call within a first
WiFi coverage area that resides outside a cellular coverage area supported by the home mobile
switching center of the mobile communication device, setting up a back end of the call over a
cellular network, and roaming from the first WiFi coverage area to a cellular coverage area
supported by a visitor mobile switching center. In this scenario, the mobile communication
device roams from the first WiFi coverage area to a non-WiFi coverage area. When a first call is
initiated and setup, a WiFi communication link is established between the mobile
communication device and a first wireless access point associated with the first WiFi access
point. The first call is routed from the mobile communication device to the first wireless access
point via the WiFi communication link to the CIWF block of the visitor nomadic server to the

visitor mobile switching center to the cellular network.

Page 19 of 22

IPR2025-00447 Page 00110



PATENT
Attorney Docket No. HAVA-00401

The mobile communication device monitors a signal strength or other criteria of the WiFi
communication link. When the signal strength or other criteria drops below a predetermined
threshold, the mobile communication device registers with the nearest mobile switching center,
which in this fifth scenario is the visitor mobile switching center. When the mobile
communication device is within the first WiFi coverage area, the mobile communication device
registers with its home nomadic server via the first WiFi access point. In this manner, the WIWF
block in the home nomadic server monitors the location of the mobile communication device.
The mobile communication device notifies the WIWF block in its home nomadic server that the
signal strength or other criteria is below the predetermined threshold. The mobile
communication device also sends a call setup request to the visitor mobile switching center for a
second call with the same end destination as the first call. The visitor mobile switching center
forwards the call setup request to the CIWF block within the visitor nomadic server. Within the
visitor nomadic server, the CIWF block determines from the WIWF block if the first call is in
progress. Since the mobile communication device has been registering itself with its home
nomadic server, and not with the visitor nomadic server, the WIWF block within the visitor
nomadic server does not have a record of the first call being in progress. In response, the visitor
nomadic server sets up the second call over the cellular network. Concurrently, the home
nomadic server tears down the first call over the cellular network and the first WiFi
communication link.

It is understood that the five scenarios described above are not exhaustive or inclusive of
all scenarios in which the mobile communication device can roam from a first coverage area to a
second coverage arca with the support of the nomadic server. It is understood that other
scenarios are also contemplated.

In some embodiments, the nomadic server 80 also communicates to other nomadic
services over the Internet to route and complete calls using VOIP. This server-to-server
communication can be used for all calls, even for cellular to cellular calls. In such a situation, the

cellular telephone communication is transmitted from the initiating cellular telephone to the
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appropriate base station. From this base station, the communication is routed to the appropriate
nomadic server 80, which in some embodiments is the nomadic server 80 that is the closest to the
receiving base station 10. This initiating nomadic server 80 then transmits the communication
over the Internet, to the nomadic server 80 that is closest to the appropriate base station 10
corresponding to the location of the receiver’s cellular telephone. This receiving nomadic server
80 then transmits the communication to this receiving base station 10, which transmits the
communication to the receiver’s cellular telephone. In this manner, the only portions of the
transmission that are communicated over the cellular telephone network, are the initial leg, from
the initiating cellular telephone to the appropriate base station, and the final leg, from the
appropriate base station to the receiver’s cellular telephone. The remaining, intermediate,
portions of the transmission are communicated between the appropriate nomadic servers over the
Internet, which allows the call to be completed more efficiently than if the call was transmitted
completely over the cellular network in the traditional manner. As will be apparent to those
skilled in the art, communications are directed in both directions in this manner in order to
complete the call between the initiator and the receiver, with the initial and final portions of the
transmission routed over the cellular network and the remaining intermediate portions of the
transmission routed between nomadic servers 80, over the Internet 50.

The present invention has been described in terms of specific embodiments incorporating
details to facilitate the understanding of the principles of construction and operation of the
invention. As such, references herein to specific embodiments and details thereof are not
intended to limit the scope of the claims appended hereto. It will be apparent to those skilled in
the art that modifications can be made to the embodiments chosen for illustration without

departing from the spirit and scope of the invention.
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Abstract of the Disclosure

A nomadic server and a related system provides seamless roaming for a mobile
communication device between different types of wireless networks, such as WiFi and cellular
networks for voice, data and video communication. Use of the nomadic server enables a
combination of WiFi and cellular networks for providing access to cellular phones and make use
of the VOIP networks for switching the calls wherever possible. The nomadic server is a
telephone communication processing and switching server that will “hold” the present, in-
progress telephone communications without dropping, while roaming without losing the present,
in-progress communication. For example, a telephone communication can be seamlessly
switching between VOIP and cellular telephone networks using the nomadic server. Nomadic
server resources interface with the VOIP and cellular network switches to provide the hand-off
between networks. This approach enables switching of telephone communications over a VOIP

network wherever possible either through WiFi or through cellular networks.
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(12) Gebrauchsmusterschrift
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(47) Eintragungstag: 04.12.2003
{43) Bekanntmachung im Patentblatt: 15.01.2004

(30) Unionsprioritat: (74) Name und Wohnsitz des Vertreters:
60/393413 02.07.2002 us FROHWITTER Patent- und Rechtsanwaite, 81679
10/294065 14.11.2002 us Miinchen

{71) Name und Wohnsitz des Inhabers:
InterDigital Technology Corporation, Wilmington,
Del., US

Die folgenden Angaben sind den vom Anmelder eingersichten Unterlagen antnommen

(54) Bezeichnung: Vorrichtung fiir die Ubergabe zwischen einem universelien drahtlosen lokalen Netzwerk (WLAN)
und einem universellen mobilen Telekommunikationssystem (UMTS)

(57) Hauptanspruch: In Kombination, ein Teilnehmergerat PY—— pTRC FrrmT
. . . - " naet die LANS,
(UE), das in der Lage ist, eine automatische Ubergabe des 51 dio Innarhalb der Zelle verfgbar sind

UE von einem ersten System an ein zweites System durch-
zufiuhren, wobei dieses erste System eines von einem uni-

versellen mobilen Telekommunikationssystem (UMTS) und P —— d’ e
x . s e UNG specne! e Lis
einem drahtlosen lokalen Netzwerk (WLAN) ist, und das 821 g WLANS  dic Innerhalb der Zelle
zweite System das andere von einem UMTS und WLAN ist, verflghar sind
umfassend: ] )
dieses erste System, umfassend: 4
o - H : H Das UE fordert auf der Basis der
Mltt.el zum Senc_jen' einer Liste von zweiten Systemen, die 83 Bo " gen dis Standarte der
far die Kommunikation verflgbar sind; \VNLANS an, die innerhalb der Zelle
dieses UE, umfassend: erfdgbar sind
Mittel zum Empfangen und Speichern einer Liste dieser S4
zwei ie i halb ei ¥ ind, 2
: westenA Systeme, die inner] ner Zelle verfigbar sind Wahrerd oo dom Sndortweseek.
in der sich das UE befindet; vergieicht das UE seine aktuellen
i u i - Koordinaten mit den Koordi der
t‘l\;lltte! zum Anfordemn verfigbarer bevorzugter zweiter Sys geemaichoren WLANS
me;
Mittel zum Anfordern der Standorte der zweiten Systeme,
die in dieser Zelle verfigbar sind und auf die Initialisie- 35\
Liegen der

rungsmittel ansprechen;

Mittel zum Bereitstellen der Koordinaten des UE;
Mittel zum Vergleichen der Koordinaten des UE mit den im 554
UE gespeicherten Koordinaten der zweiten Systeme; und S8
Mittel zum Initiieren eines Ubergabevorgangs, wenn der [
Vergleichsvorgang ergibt, dal das zweite System inner- HOVorgange mi’meren j
halb einer vorgegebenen Grenze liegt.

UE-Standort und
der WLAN-Standort
innerhalb der

vorgagebsanen
Grenze?
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Beschreibung

[0002] BESCHREIBUNG DES STAND DER TECH-
NIK

[0001] Die vorliegende Erfindung betriffit WLAN-und
UMTS-Systeme. Insbesondere betrifft diese Erfin-
dung Vorrichtungen und Techniken fiir die automati-
sche Ubergabe zwischen WLAN- und UMTS-Syste-
men.

[0002] Die Ausldsung eines Ubergabevorgangs
zwischen einem UMTS-System und einem
WLAN-System kann durch einen manuellen Uberga-
bevorgang erfolgen, der vom Benutzer eingeleitet
wird, wobei dem Benutzer das Vorhandensein eines
WLAN-Versorgungsbereichs am aktuellen geogra-
phischen Ort bekannt ist er seinen WLAN-Anschlu}
~einschaltet”. :

[0003] Es istjedoch sehr wiinschenswert, einen au-
tomatischen Ubergabevorgang bereitzustelien.

ZUSAMMENFASSUNG DER ERFINDUNG

[0004] Die vorliegende Erfindung ist dadurch ge-
kennzeichnet, dak sie eine automatische Ubergabe-
vorrichtung bereitstellt, die entweder UE-initiiert oder
systeminitiiert sein kann.

[0005] Beziglich der UE-initiierten Vorrichtung er-
kennt das UE das Vorhandensein einer WLAN-Foot-
print und initiiert den Ubergabevorgang (HO-Vor-
gang) auf der Basis einer Benutzereinstellung. Alter-
nativ dazu kann das UE die Orte der WLAN-Versor-
gungsbereiche verfoigen und den HO-Vorgang inner-
halb eines bestimmten Bereichs vom WLAN initiie-
ren.

[0008] Die systeminitiierte Vorrichtung fihrt folgen-
des durch:

[0007] Leistungsmessungen, die vom UE durch das
System angefordert werden, die einen Satz aller
WLAN-Frequenzen enthalten. Das System- initiiert
die HO-Vorgange auf der Basis einer Gruppe von Kri-
terien, zu denen die Mobilitht des UE und die ge-
wiinschten Anwendungen gehodren, wenn das UE
sich innerhalb des WLAN-Versorgungsbereichs be-
findet.

[0008] In einer anderen AusfGhrungsform verfoigt
das System den UE-Standort und initiiert die HO-Vor-
gange auf der Basis einer Gruppe ven Kriterien, zu
denen die Mobilitdt des UE und die angeforderten
Anwendungen gehdren, wenn das UE sich innerhalb
des WLAN-Versorgungsbereichs be findet .

KURZE BESCHREIBUNG DER ZEICHNUNGEN

[0009] Die vorliegende Erfindung wird durch die
ausfihriiche Beschreibung und die Zeichnungen ver-
standlich, wobei gieiche Elemente durch gleiche Be-
zugszeichen bezeichnet werden, und wobei:

[06010] Fig. 1 ein FluRdiagramm ist, das eine US-in-
itierte Ubergabe von einem UMTS an ein WLAN

zeigt.

[0011] Fig. 2 ein FluRdiagramm ist, das eine US-in-
itierte Ubergabe von einem UMTS an ein WLAN
zeigt, die standortbasierend ist.

[0012] Fig. 3 ein Flufdiagramm ist, das eine US-in-
itierte Ubergabe von einem UMTS an ein WLAN
zeigt, die leistungsbasierend ist.

[0013] Fig. 4 ein FluRdiagramm ist, das eine US-in-
itierte Ubergabe von einem UMTS an ein WLAN
zeigt, die leistungsbasierend ist, webei kein Senden
stattfindet.

[0014] Fig. 5 ein FluRdiagramm ist, das eine US-in-
itierte Ubergabe von einem WLAN an ein UMTS
zeigt, die eine WLAN-Sendetechnik verwendet.
[0015] Fig. 6 ein FluRdiagramm ist, das eine US-in-
itierte Ubergabe von einem WLAN an ein UMTS
zeigt, wobei kein Senden stattfindet.

[0016] Fig. 7 ein FluRdiagramm ist, das eine UMTS-
systeminitiierte Ubergabe eines UE von einem UMTS
an ein WLAN zeigt, die leistungsbasierend ist

AUSFUHRLICHE BESCHREIBUNG DER BEVOR-
ZUGTEN AUSFUHRUNGSFORM(EN)

[0017] Eine UE-initiete Ubergabe von einem
UMTS 12 an ein WLAN 14 wird im Flu3diagramm von
Fig- 1 dargestellt, wobei das System (UMTS) in
Schritt S1 eine Liste der WLANs sendet, die in der
Zelle verfligbar sind, in der sich das UE 10 befindet.
In Schritt S2 empfangt und speichert das UE 10 eine
Liste aller WLANS, die in dieser Zelle verflgbar sind.
In Schritt S3 fordert das UE 10 die Standorte der
WLANSs an, die in dieser Zelle verfiigbar sind, wobei
diese Anforderung auf Benutzereinstellungen ba-
siert. In Schritt S4 vergleicht das UE 10, wahrend es
seinen Standort wechselt, seine aktuellen Koordina-
ten mit den Koordinaten der gespeicherten WLANS.
In Schritt S5 wird bestimmt, ob der Standort. des UE
10 und der Standort des WLAN 14 innerhalb einer
vorgegebenen Grenze liegen. Wenn nicht, springt
das Programm in Schritt S5A zu Schritt S4 zurlick.
Falls die Standorte des UE 10 und des WLAN 14 in-
nerhalb der vorgegebenen Grenze liegen, springt
das Programm in Schritt S5B zu Schritt S6, wonach
der Ubergabevorgang (HO-Vorgang) initiiert wird.
[0018] Fig.2 zeigt eine detailliertere UE-initiierte
Ubergabetechnik, die standortbasierend ist, wobei
die Schritte des Vorgangs zwischen UE 10, UMTS 12
und WLAN 14 stattfinden.

[0019] In Schritt S1 hort UE 10 den Sendesteuerka-
nal (BCCH) ab. In Schritt S2 sendet UMTS 12 eine
Liste der verfugbaren WLANS. In Schritt S3 empfangt
und speichert UE 10 die WLAN-Liste, UE 10 initiiert
die Erfassung der Standorte der bevorzugten WLANs
auf der Basis der voreingestelliten Benutzereinstel-
lungen und fordert in Schritt S4 an, dall UMTS 12 die
Standorte der bevorzugten WLANs sendet. In Schritt
S5 ruft UMTS 12 die Standortinformation ab und ver-
sorgt UE 10 in Schritt S6 mit einer Liste der WLANS
und ihrer zugehorigen Standorte.

213
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[0020] In Schritt S7 Oberwacht UE 10 die Standort-
information und initiiert eine Ubergabe (HO), wenn
UE 10 sich im WLAN-Versorgungsbereich befindet,
wobei UE 10 in Schritt 58 den WNAN-Dienst zum
WLAN 14 initiiert.

[0021] WLAN 14 authentifiziert in Schritt S9 das UE
10 durch einen Informationsaustausch mit UMTS 12
in Schritt S10 und gewahrt in Schritt S11 der UE 10 je
nach Interworking-Fall den Zugang und kann je nach
Interworking-Fall eine  neue  Internetprotokoll
(IP)-Adresse bereitstellen.

[0022] In Schritt S12 initiiert UE 10 durch UMTS 12
die Ubergabe an das WLAN, wobei in Schritt S13
durch eine Kommunikationsverbindung zwischen
UMTS 12 und WLAN 14 das Routing von Daten
durchgeflhrt wird. :

[0023] In Schritt S14 gibt UMTS 12 eine Meldung an
UE 10 aus, dalk der Ubergabevorgang abgeschios-
sen ist, und in Schritt S15 werden die Dienste auf
dem WLAN-System 14 zwischen UE 10 und WLAN
14 fortgesetzt.

[0024] Fig. 3 zeigt eine andere Technik fur eine UEi-
nitiierte Ubergabe von einem UMTS 12 an ein WLAN

14, wobei UE 10" eine Kommunikationsfahigkeit von

10a’ mit dem UMTS 12 und von 10b* mit dem WLAN
14 aufweist.

[0025] In Schritt S1 hért UE 10° den Sendekanal
(BCCH) ab, in Schritt S2 sendet UMTS 12 eine Liste
der verfugbaren WLANSs in den Kanal.

[0026] In Schritt S3 empfangt UE 10' die WLAN-Fre-
quenzliste -und speichert diese. In Schritt S4 initiali-
siert UE 10" die Funkeinheit 10b' und sendet in Schritt
S5 die WLAN-Frequenzliste an 10b'. In Schritt S6
Uberwacht - der WLAN-Empfanger 10b’ die
WLAN-Kanale, schaltet in Schritt S7 einen
WLAN-Kanal auf und initiiert in Schritt S8 den
WLAN-Dienst mit WLAN 14.

[0027] In Schritt S9 authentifiziert WLAN 14 das UE
10' durch einen Informationsaustausch mit UMTS 12
in Schritt S10. In Schritt S11 gewahrt WLAN 14 den
Zugang zum WLAN-Dienst und kann je nach Inter-
working-Fall eine neue IP-Adresse zuweisen. In
Schritt S12 wird die Ubergabe zwischen 10b’ und
10a’ initiiert, und 10a’ initiiert in Schritt $13 die Uber-
gabe an WLAN 14 durch das UMTS 12, das in Schritt
S14 das Routing von Daten zum WLAN 14 durch-
fahrt.

[0028] In Schritt 815 meldet UMTS 12 der Einheit
10a’, dal der Ubergabevorgang abgeschlossen ist,
in Schritt 316 meldet 10b*, dalR der HO-Vorgang ab-
geschlossen ist, wonach in Schritt S17 die Dienste
des WLAN-Systems zwischen UE 10' und dem
WLAN 14 wieder aufgenommen werden.

[0029] Fig. 4 zeigt eine UE-initiierte Ubergabetech-
nik von UMTS 12 zum WLAN 14, wobei das in Fig. 4
gezeigte UE 10' ahnlich aufgebaut ist wie das in
Fig. 3 gezeigte UE 10°'. in dieser Ausfihrungsform ist
die Ubergabe leistungsbasierend, und es findet kein
Senden statt.

[0030] In Schritt S1 wird das vermitieite Datenpaket

(PS) von der Einheit 10a‘ angehangt, und in Schritt
S2 wird die Leistung von 10b' eingeschaltet. Die Ein-
heit 10a’ initialisiert in Schritt S3 die Funkeinheit von
10b’, worauf der Empfanger von 10b’ in Schyritt 34 die
WLAN-Kandle Uberwacht, in Schritt S5 einen
WLAN-Kanal aufschaltet und in Schritt S6 den
WLAN-Dienst mit WLAN 14 initialisiert.

[0031] WLAN 14 authentifiziert UE 10" in Schritt 87,
durch einen Authentifizierungsvorgang mit UMTS 12
in Schritt 38, und gewéhrt in Schritt S9 Zugang zum
WLAN-Dienst und kann je nach Interworking-Fall
eine neue IP-Adresse zuweisen.

[0032] In Schritt S10 initiiert Einheit 10b’ die Uber-
gabe (HO) mit Einheit 10a’, die in Schritt S11 durch
UMTS 12 die Ubergabe zu WLAN 14 initilert, die in
Schritt $12 zwischen UMTS 12 und WLAN 14 gerou-
tet wird, und in Schritt $13 meldet UMTS 12 der Ein-
heit 10a’, daR der Ubergabevorgang abgeschlossen
ist. In Schritt S14 meldet Einheit 10a' der Einheit
10b’, daR die Ubergabe abgeschlossen ist, wonach
in Schritt S15 die Dienste auf dem WLAN-Systems
zwischen UE 10" und WLAN 14 wieder aufgenom-
men werden.

[0033] Fig. 5 zeigt eine andere UE-initiierte Uberga-
betechnik, die eine WLAN-Sendung verwendet. UE
10' entspricht UE 10".in Fig. 3 und 4.

[0034] In Schritt 1 hort das UE durch Einheit 10b*
die Sendung ab, wobei in Schritt S2 die Liste der ver-
fagbaren UMTSs durch WLAN 14 gesendet wird. In
Schritt 53 empfangt und speichert UE 10’ durch Ein-
heit 10b' die UMTS-Frequenzliste und initiiert in
Schritt S4 die Ubergabe (HO), die vom Benutzer oder
auf der Basis der Signalqualitat initiiert wurde, wenn
die HO eingeleitet wurde, wéhit der Benutzer eine
vorgegebene Einstellung. Wenn die Signalqualitat
als Kriterium verwendet wird, wird eine Messung der
Signalqualitat durchgefuhrt und die HO wird initiiert,
wenn die Signalqualitadt einen bestimmten Schwell-
wert erreicht.

[0035] Nach Initiierung der Ubergabe bewirkt 10b"
in Schritt S5 die Funkinitialisierung der Einheit 10a’.
In Schritt S6 startet die Einheit 10a" die
UMTS-Dienst-Initialisierung, der angehangte Daten-
pakete (PS), Packetdatenprotokoli (PDP)-Kontext
und so weiter umfafdt. In Schritt S7 schlieltt UMTS 12
die Initialisierung ab, indem es der Einheit 10a’ mel-
det, daB die Initialisierung erfolgreich war. In Schritt
S8 initiiert UE 10’ durch Einheit 10b* die Ubergabe an
das UMTS (Dienstkontinuitat). In Schritt SO wird das
Routing von Daten zwischen dem WLAN 14 und
UMTS 12 durchgefihrt, worauf in Schritt S10 WLAN
14 der Einheit 10b* meldet, daR die Ubergabe abge-
schlossen ist (und erfolgreich war). In Schritt S11
meldet Einheit 10b*' meldet der Einheit 10a’, dalk die
Ubergabe abgeschlossen ist, und schaltet den
WLAN-Empfanger in Schritt $12 aus, wonach in
Schritt 513 die Dienste auf dem WLAN-System zwi-
schen UMTS 12 und der Einheit 10a" wieder aufge-

‘nommen werden.

[0036] Fig. 6 zeigt eine UE-initierte Ubergabe von
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einem WLAN 14 an ein UMTS 12. In dieser Ausfiih-
rungsform initiiert UE 10" in Schritt S1 durch die Ein-
heit 10b* eine Ubergabe entweder durch den Benut-
zer oder automatisch, abhangig von der Signalquali-
tat, wobei diese Vorgange im wesentlichen denen
entsprechen, die in Verbindung mit Schritt S4 in der
Ausfihrungsform von Fig. 5 beschrieben wurden.
[0037] Einheit 10b’ bewirkt in Schritt S2 die Funkin-
itialisierung von 10a’, die in Schritt S3 das
UMTS-System 12 aufschaltet, und fiihrt den
UMTS-Dienst und die Initialisierung aus, wobei die-
ser Schrittim wesentlichen dem Schritt S6 in der Aus-
fihrungsform von Fig. 5 entspricht. Danach werden
die Schritte 85 bis 5811 von Fig. 6 durchgefiihrt, die
im wesentlichen den Schritten S7 bis S14 in Fig. 5
entsprechen, wobei der Unterschied zwischen den
Ausfihrungsformen von Fig. 5 und Fig. 6 darin liegt,
daft in der Ausfihrungsform von Fig.6 keine
WLAN-Sendung statt findet .

[0038] Fig.7 =zeigt eine UMTS-systeminitiierte
Ubergabe von einem UMTS 12 zum WLAN 14, wobei
die Ubergabetechnik leistungsbasierend ist.

[0039] In Schritt S1 hért UE 10" durch Einheit 102’
den Sendekanal (BCCH) ab, wobei UMTS 12 in
Schritt S2 eine Liste der verfligbaren WLANS sendet.
in Schritt S3 empfangt und speichert UE 10" durch
Einheit 10a’ die WLAN-Frequenzliste, initialisiert in
Schritt S4 die Funkeinheit 10b’ und versorgt die Ein-
heit 10b' in Schritt S5 mit der Frequenzliste. Der
WLAN-Empfanger bei Einheit 10b* Uberwacht in
Schritt 36 die WLAN-Kanale, sendet in Schritt S7 ei-
nen MefRbericht an Einheit 10a’, wobei dieser Bericht
in Schritt S8 von Einheit 10a" an UMTS 12 weiterge-
leitet wird.

[0040] UMTS 12 wahlt in Schritt S9 ein spezifisches
Ziel-WLAN und initiiert den Ubergabevorgang, wobei
es in Schritt S10 das Ziel-WLAN-System des Uberga-
bevorgangs an Einheit 10a" sendet.

[0041] UE 10' meldet durch Einheit 102" der Einheit
10b" das Ziel-WLAN-System, und in Schritt §12
schaltet der WLAN-Empfanger der Einheit 10b' den
WLAN-Kanal des Ziel-WLAN-Systems auf und kom-
muniziert mit WLAN 14, um in Schritt S13 den
WLAN-Dienst zu initiieren.

[0042] Das WLAN 14 authentifiziert UE 10" in Schritt
S14 durch Kommunikation mit dem UMTS 12, und
gewahrt in Schritt $15 den Zugang, indem es mit Ein-
heit 10b* kommuniziert, die in Schritt $16 der Einheit
10a’ meldet, dalk die Ubergabe abgeschlossen ist.
Die Einheit 10a' meldet dem UMTS 12 in Schritt S17,
daf die Ubergabe an WLAN 14 abgeschlossen ist,
wonach UMTS 12 in Schritt S18 das Routing von Da-
ten zum WLAN 14 durchflhrt. In Schritt S19 meldst
UMTS 12 der Einheit 10a’, dalk der Ubergabevor-
gang abgeschlossen ist, wonach Einheit 10a’ in
Schritt S20 der Einheit 10b’ meldet, dafk der Vorgang
abgeschlossen ist, wonach in Schritt S21 der Dienst
auf dem WLAN-System zwischen UE 10" und 14 auf-
genommen wird.

Schutzanspriiche

1. In Kombination, ein Teilnehmergerat (UE), das
in der Lage ist, eine automatische Ubergabe des UE
von einem ersten System an ein zweites System
durchzufiihren, wobei dieses erste System eines von
einem universellen mobilen Telekommunikationssys-
tem (UMTS) und einem drahtlosen lokaien Netzwerk
(WLAN) ist, und das zweite System das andere von
einem UMTS und WLAN ist, umfassend:
dieses erste System, umfassend:

Mittel zum Senden einer Liste von zweiten Syste-
men, die fiir die Kommunikation verfligbar sind;
dieses UE, umfassend:

Mittel zum Empfangen und Speichern einer Liste die-
ser zweiten Systeme, die innerhalb einer Zelle ver-
fagbar sind, in der sich das UE befindet;

Mittel zum Anfordern verfligbarer bevorzugter zwei-
ter Systeme;

Mittel zum Anfordern der Standorte der zweiten Sys-
teme, die in dieser Zelle verfligbar sind und auf die In-
itialisierungsmittel ansprechen;

Mittel zum Bereitstellen der Koordinaten des UE;
Mittel zum Vergleichen der Koordinaten des UE mit
den im UE gespeicherten Koordinaten der zweiten
Systeme; und Mittel zum Initiieren eines Ubergabe-
vorgangs, wenn der Vergleichsvorgang ergibt, dal’
das zweite System innerhalb einer vorgegebenen
Grenze liegt.

2. In Kombination, ein Teilnehmergerat (UE), das
in der Lage ist, eine Ubergabe des UE von einem ers-
ten System an ein zweites System durchzufithren,
wobei dieses erste System eines von einem univer-
sellen mobilen Telekommunikationssystem (UMTS)
und einem drahtlosen lokalen Netzwerk (WLAN) ist,
und das zweite System das andere von einem UMTS
und WLAN ist, umfassend:
dieses erste System, umfassend:

Mittel zum Senden einer Liste von zweiten Syste-
men, die verfligbar sind;
dieses UE, umfassend:

Mittel zum Kommunizieren mit dem ersten und zwei-
ten System;

Mittel zum Empfangen und Speichern dieser Liste;
Mittel zum Uberwachen der Kandle der verfiigbaren
zweiten Systeme und zum Aufschalten eines Kanals,
um auf diesem einen Kanal einen Dienst mit dem
zweiten System zu initiieren;
dieses zweite System, umfassend:

Mittel zum Authentifizieren des UE und zum Gewdh-
ren des Zugangs;
wobei das UE auRerdem umfalit:

Mittel zum Initiieren der Ubergabe an das zweite
System durch Kommunikation mit einem ersten Sys-
tem;
dieses erste System, umfassend:

Mittel zum Routing van Daten durch das zweite Sys-
tem, und zum Meiden an das UE, wenn der Uberga-
bevorgang abgeschlossen ist; und
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wobei das UE aul3erdem umfafdt: :

Mittel, um die Dienste mit dem zweiten System fort-
zusetzen, nach dem Empfang einer Meldung vom
ersten System, daR der Ubergabevorgang abge-
schlossen ist.

3. Kombination nach Anspruch 2, wobei das
Uberwachungsmittel des UE umfait:
Mittel zum Vergleichen des Signals in diesem einen
Kanal mit einem Schwellwert; und
Mittel zum Aufschalten dieses einen Kanals, wenn
das Signal mindestens diesem Schwellwert ent-
spricht.

4. In Kombination, ein bimodales Teilnehmerge-
rat (UE), das in der Lage ist, mit einem drahtlosen lo-
kalen Netzwerk (WLAN) zu kommunizieren, wenn es
in einem WLAN-Modus ist, und mit einem universel-
len mobilen Telekommunikationssystem (UMTS),
wenn es in einem UMTS-Modus ist, um die Ubergabe
des UE von einem WLAN an ein UMTS durchzufiih-
ren, umfassend:
dieses WLAN, umfassend:

Mittel zum Senden einer Liste der verfligbaren
UMTS;

dieses UE, umfassend:

Mittel zum Betreiben im WLAN-Modus;

Mittei zum Empfangen und Speichern der UMTS-Lis-
te, wenn es im WLAN-Modus ist;

Mittel zum Initiieren der Ubergabe und zum Bewirken
der Funkinitialisierung des UMTS-Modus;

Mittel zum Betreiben des UMTS im UMTS-Modus
und Mittel:zur Bereitstellen der UMTS-Dienst-Initiali-
sierung an.das UMTS, wenn es im UMTS-Modus ist;
dieses UMTS, umfassend:

Mittel zum AbschlieRen der Initialisierung;

wobei das UE auflerdem umfafdt:

Mittel zum Initiieren einer Ubergabe an das UMTS
mit dem WLAN, wenn es im WLAN-Maodus ist;
dieses WLRN, umfassend:

Mittel zum Routing von Daten zum UMTS;

Mittel zum Melden an das UE, daR die Ubergabe ab-
geschlossen ist; und

wobei das UE aulRerdem umfafit:

Mittel zum Beenden des WLAN-Modus und zum
Fortsetzen der Dienste mit dem UMTS im UMTS-Mo-
dus.

5. In Kombination, ein bimodales Teilnehmerge-
rat (UE), das in der Lage ist, mit einem drahtlosen lo-
kalen Netzwerk (WLAN) zu kommunizieren, wenn es
in einem WLAN-Maodus ist, und mit einem universel-
len mobilen Telekommunikationssystem (UMTS),
wenn es in einem UMTS-Modus ist, um die Ubergabe
des UE von einem WLAN an ein UMTS durchzufih-
ren, umfassend:
dieses UE, umfassend:

Mittel zum Betreiben im WLAN-Modus;
Mittel zum Uberwachen der WLAN-Kanile, wenn es
in einem WLAN-Modus ist;

Mittel zum Aufschalten eines WLAN-Kanals und Ini-
tileren einer Ubergabe und zum Bewirken der Funki-
nitialisierung des UMTS-Modus;

Mittel zum Betreiben des UE und des UMTS-Modus;
Mittel zum Bereitstellen der UMTS-Dienst-Initialisie-
rung an das UMTS, wenn das UE im UMTS-Modus
ist;

dieses UMTS, umfassend:

Mittel zum Abschlieflen der Initialisierung;

wobei das UE aulerdem umfalidt:

Mittel zum Initiieren einer Ubergabe an das UMTS
mit dem WLAN, wenn es im WLAN-Modus ist;
dieses WLAN, umfassend:

Mittel zum Routing von Daten zu UMTS;

Mittel zum Melden an das UE, daR die Ubergabe ab-
geschlossen ist; und

wobei das UE Mittel aufweist, um den WLAN-Modus
zu beenden und Dienste von UMTS im UMTS-Modus
zu erhalten.

6. Kombination nach Anspruch 5, wobei das
UE-Mittel zum Aufschalten des WLAN-Kanals um-
fafat:

Mittel zum Vergleichen des Signals in diesem einen
Kanal mit einem Schwellwert; und

Mittel zum Aufschalten dieses einen Kanals, wenn
das Signal mindestens diesem Schwellwert ent-
spricht.

7. In Kombination, ein bimodales Teilnehmerge-
rat (UE), das in der Lage ist, in einem drahtlosen lo-
kalen Netzwerk (WLAN)-Modus und in einem univer-
sellen maobilen Telekommunikationssystem
(UMTS)-Modus betrieben zu werden, und das in der
Lage ist, eine Ubergabe von einem UMTS an ein
WLAN durchzufithren, umfassend:
dieses UMTS, umfassend:

Mittel zum Senden einer Liste von verfiigbaren
WLANSs;
dieses UE, umfassend:

Mittel zum Betreiben im UMTS-Modus;

Mittel zum Empfangen und Speichern einer Liste von
WLANSs, wenn es UMTS-Modus ist;

Mittel zum Initialisieren von Funkvorgangen, wenn
es im WLAN-Modus ist;

Mitte! zum Bereitstellen, wenn es im UMTS-Modus
ist, um im WLAN-Modus eine Liste der WLAN-Fre-
quenzen bereitzustellen;

Mittel zum Uberwachen der WLAN-Kanale, wenn es
im WLAN-Modus ist; und

Mittel zum Bereitstelien eines MelRberichts an das
UMTS, wenn es im UMTS-Modus ist;
wobei das UMTS aufderdem umfalit:

Mittel zum Wahlen eines Ziel-WLAN und zum Initiie-
ren eines Ubergabevorgangs;

Mittel zum Bereitstellen an das UE, im UMTS-Mo-
dus, eines Ziel-WLAN-Systems;
wobei das UE aufterdem umfafit:

Mittel zum Auslosen des WLAN-Maodus, um den Ka-
nal des Ziel-WLAN aufzuschalten und den
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WLAN-Dienst zu initiieren, wenn es im UMTS-Modus
ist;

wobei dieses UMTS und dieses WLAN Schnittstel-
lenmittel aufweisen, um die Authentifizierung fir den
WLAN-Dienst zu erméglichen, und das WLAN Mittel
aufweist, um dem UE im WLAN-Modus den Zugang
zu gewahren.
wobei das UE aufierdem umfalit:

Mittel, um dem UMTS-Mecdus zu melden, dalR die
Ubergabe abgeschlossen ist, wenn das UE im
WLAN-Modus ist; und

Mittel, um den AbschlufR der Ubergabe zu bestati-
gen, wenn es im UMTS-Modus ist; und
Mittel, um Dienste auf dem WLAN-System fortzuset-
zen, wenn es im WLAN-Modus ist.

8. In Kombination, ein Teilnehmergerat (UE), das
in der Lage ist, eine Ubergabe von einem ersten Sys-
tem an ein zweites System durchzufiihren, wobei die-
ses erste System eines von einem UMTS und einem
WLAN ist und das zweite System das ander= von ei-
nem UMTS und einem WLAN ist, umfassend:

dieses erste System, umfassend:

Mittel zum Kommunizieren mit dem WLAN und dem _

UMTS;
das Senden einer Liste der Kanale des zweiten Sys-
tems, die verfigbar sind;
dieses UE, umfassend:

Mittel zum Kommunizieren mit dem ersten System;
Mittel zum Empfangen und Speichern der Liste;
Mittel zum Uberwachen der Kanale des zweiten Sys-
tems und Aufschalten eines Kanals, wenn eine Sig-
nalqualitdt dieses einen Kanals einen bestimmten
Schwellwert erreicht;
das zweite System, umfassend:

Mittel zum Authentifizieren des UE und Gewéhren
des Zugangs;
wobei dieses UE aulerdem umfalit:

Mittel zum Initiieren der Ubergabe an das zweite
System durch Kommunikation mit dem ersten Sys-
tem; das erste System, umfassend:

Mittel zum Routing von Daten durch das zweite Sys-
tem, und um dem UE zu melden, wenn der Uberga-
bevorgang abgeschlossen ist; und
wobei dieses UE aulBerdem umfaft:

Mittel, um die Dienste mit dem zweiten System fort-
zusetzen, nachdem vom ersten System die Meldung
empfangen wurde, dal der Ubergabevorgang abge-
schlossen ist.

Es folgen 7 Blatt Zeichnungen
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Anhingende Zeichnungen

Das System sendet die Liste der WLANS,

S1——— 2% A
die innerhalb der Zelle verfigbar sind

y

g0 ——t ‘Das UE empfingt und speichert die Liste
der WLANS, die innerhalb der Zelle

verfiigbar sind

’
Das UE fordert auf der Basis der

§3 —1 Benutzereinstellungen die Standorte der
WLANS an, die innerhalb der Zelle
verfitgbar sind

84 —'\ L 2
wiihrend es den Standort wechselt,
vergleicht das UE seine aktuellen
Koordinaten mit den Koordinaten der

gespeicherten WLANs

Liegen der
UE-Standort und
der WLAN-Standort
innerhatb der

vorgegebenen
Grenze?

S58

S6
| [

IHO-Vorgénge initileren

FIG. 1
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Description

[0001] This invention relates to a method and appara-
tus for integrating wireless LAN and mobile telecommu-
nications and, in particular for an integrated Wireless
LAN and telecommunication data card. The invention
also relates o a network system, including at least one
terminal and means for connecting to said network sys-
tem.

[0002] The user of a portable computer or small
mobile data terminal may be connected to a Local Area
Network {(LAN) by a number of different systems. The
LAN may provide for wireless caonnection, using a Wire-
less LAN cord and an aerial. Alternative, access via a
telephone dial-up service, using for example a telecom-
munication data card and a mobile telephone, or an
integrated card, may be provided to the user when out-
side the range of the wireless LAN. These systems pro-
vide the user with a degree of flexibility, but reguire the
user to log-on to the LAN each time the mode of access
{or interiace) is aitered.

[0003] There is a need for network access systems
which are flexible, and yet require the minimum of hard-
ware, since this increases the weight and the cost.
[0004] According to a first aspect of the invention
there is provided a network system including: a termi-
nal; and means for connecting the terminal to the net-
work via at least two interfaces characterised in that
means for switching the network connection between
one interface and another are provided and further
characierised in that a network proxy and a terminal
proxy, adapted to redirect data packets in the link layer,
are provided to support seamless switching between
one interface and the other.

[0005] The invention thus provides simple, efficient
and light weight method and apparatus for connecting to
a network. The invention enables the user to stay con-
nected 1o the network whilst roaming inside a building
and whilst away from the building. The invention
switches seemless between the two connections and
enables a single card to be utilised to perform both func-
tions. Using a single card has additional benefits in
terms of power requirements and battery life.

[0006] The invention provides a mechanism that
switches between communication interfaces without
affecting the higher layer communications protocols,
either in the mobile terminal or in the network. To the
upper protocol layers, the invention provides a single
network interface, regardless of the particular mode of
connection.

[0007] The network proxy and the terminal proxy are
functional blocks within the network architecture which
support for seamless switching. The proxies may be tai-
lored to each parficular network and terminal combina-
tion.

[0008] Embodiments of the invention are described
below, and with reference to the following figures, in
which:
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Figure 1 shows in outline a network configuration.

[0009] The information related to the capabilities of
the network, are stored in a network proxy. The informa-
tion relating to the capabilities of a terminal, 10, is
stored in a terminal proxy. The terminal may connect to
the network using conventional wireless LAN connec-
tion, using the combined data and Wireless LAN card
11, antennae 12 and 14 and the wireless LAN access
point 16. Once connected, the terminal may communi-
cate with other devices on the network via an ethernet
backbone 1. Aliernatively, the terminal may connect to
the network using a telephone dial up service, via the
data card 11 and cellular mobile telephone. The dialup
service allows the terminal to log-on to the network,
using the cellular mobile and public switched telephone
services, 15, 17 and 18 via a dial up server 19.

[0010] To the upper protocol layers of the terminal, the
combined card 11 appears as a single LAN interface,
regardless of whether the terminal is currently con-
nected via the wireless LAN or celiular data network.
This means that none of the higher layer protocols need
to madify their behaviour, or be aware of the mobile ter-
minals movement. In the following examples, an ether-
net network system running TCP/IP is used as an
example.

[0011] The switching mechanism is responsible for
hiding the movement of the mobile terminal from the
higher protocol layers. When the mobile terminal is
communicating via the wireless LAN interface, the appli-
cation transmits packets (including address resolution
requests) as normal.

[0012] The switching mechanism communicates with
the wireless LAN interface and cellular data interface to
determine the current signal strength of the two inter-
faces. The decision to switch can be made based upon
a number of factors. One possibility is that when the
wireless LAN signal strength drops below a given
threshold the switching function activates the cellular
data interface and then de-activates the wireless LAN
interface. Switching decisions can also be made on the
basis of: measured error rates; bandwidth; or cost.
[0013] When the switching mechanism decides to per-
form a switch two scenarios are possible: (1) switching
from the wireless LAN interface to the cellular data inter-
face or (2) switching from the cellular data interface to
the wireless LAN interface. The functions perfermed by
the switching function in both cases are described
below:

1) Moving from the wireless LAN to the cellular data net-
work

[0014] Initially the switching function activates the cel-
lular data interface, registers with the cellular data net-
work, and creates a dial-up connection to the configured
address of the dial-up server. During the dial-up proc-
ess the dial-up server will inform the mobile terminal of
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the IP address ‘it should use for this interface. The
switching function must then send a mobile IP message
to the network phone indicating the mobile terminals
currently active IP address. The network proxy will then
send a gratuitous ARP message over its [P subnetwork
saying that traffic destined for the mobile terminal's
home address should be sent to the home agent. The
network proxy will thus receive data destined for the
mobile terminal, this is then encapsulated in an IP
header containing the dial-up interface IP address and
transmitted to the mobile terminal via the dial-up server.
When the integrated card receives the |P packet it must
strip off the outer header and pass the packet up to the
upper protocol layers. This means the upper protocol
layers will always send and receive traffic with the wire-
less LAN IP address. When the wireless LAN interface
is activated again, the card must transmit a gratuitous
ARP to the network containing the wireless LAN [P and
MAC addresses.

[0015] At this point, the wireless LAN interface on the
card should be deactivated. Traffic arriving from the
upper layers of the mobile terminal protocol stack will
now be forwarded via the cellular data interface. The
higher layer protocols will still assume that the mobile
terminal is attached to a LAN, and hence will generate
ARP requests for terminals residing on the same subnet
as the wireless LAN. Via the dial-up connection from the
celiular data interface, MAC addresses are not required
since this is a point-to-point connection to the dial-up
server. However the higher protocol layers expect a
response.- The following alternative approaches can be
followed to provide the higher layers with a response so
that they will continue to forward daia traffic to the card
for transmission.

*  The switching function captures the ARP request
and generates an ARP response with a dummy
MAC address which it forward tc the higher layer
protocols. This will enable the upper protocol layers
to forward the queued ftraffic in a timely manner.
The ARP request can then be discarded.

*  An alternative is to still forward the fake ARP
response io the higher layers but to queue the ARP
request so that when the switching function acti-
vates the wireless LAN interface again, all of the
queued ARP requests can be transmitied. The
responses would then be forwarded to the upper
layer protocols to overwrite the ARP cache contain-
ing the fake MAC address.

*  An alternative is to send the fake ARP response to
the higher layer protocols, but to also forward the
ARP requests to the dial-up server. The dial-up
server should then forward it over the local subnet
to obtain a response. When the dial-up server
receives a response it should forward it to the
mobile terminal. In this case the integrated card
shouid forward the ARP response to the higher pro-
tocol layers to update the ARP franslation informa-
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tion. This approach has the advantage that when
the mobile terminal moves back to the wireless LAN
it will already contain the correct ARP information.

[0016] Traffic from the mobile terminal will fravel to the
rest of the network via the cellular data interface. Traffic
destined for the mobile terminal will be received by the
dial-up server and forwarded to the mobile terminal.

2) Moving from the cellular data network to the wireless
LAN

[0017] When the switching function makes the deci-
sion to move to the wireless LAN interface, this interface
should be re-activated. When the wireless LAN inter-
face is active the mobile terminal must send a gratuitous
ARP message indicating its current IP address and
MAC address. i must also send a message to the home
agent indicating that it is now connected via the wireless
LAN interface and what its current IP and MAC address
is. The network proxy should then broadcast a gratui-
tous ARP stating the current mobile terminal's IP
address and MAC address. The switching function
should then trigger the necessary local ARP recovery
function chosen from the alternatives above. At this
point the celiular data interface should be de-activated.
Traffic from the mobile terminal will then flow via the
wireless access point 1o the rest of the subnet. Traffic
arriving from other hosts will be forwarded to the mobile
terminal by the wireless LAN access point.

[0018] The wireless LAN access point and dial-up
server may be integrated into a single device which also
implements the network proxy. In this case, all traffic to
and from other hosts will always be routed via the same
device, regardiess of whether the integrated card wire-
less LAN or cellular data interface is active. This means
that when the active interface changes gratuitous ARPs
no longer need to be transmitied over the network. In -
this case when the switching function decides to change
the active interface it sends a message to the integrated
wireless forwarding device indicating the new active
interface. This integrated forwarding device is then
responsible for forwarding the traffic via this new inter-
face. This has the benefit that the rest of the network is
unaware of which interface on the integrated card is cur-
rently active. It also means that traffic follows an optimal
route to the mobile terminal rather than having to be for-
warded through multiple network devices. it also
reduces the complexity of the switching function since
mabile IP does not need to be implemenied within the
card.

[0019] The following proxies use the highest preferred
network that has an acceptable signal strength. If a
more preferred network becomes available again, the
proxy swaps back to it. If the network currently in use
becomes unacceptable and there are no higher pre-
ferred networks available the proxy drops to the next
lower preferred network if that is available.
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Terminal proxy

[0020]

when connected to the wireless LAN

while the wireless lan signal strength is greater than
an acceptable level

continuously gather the wireless lan signal strength
and apply a smoothing function to remove transient
signal strength fluctuations

continuously gather the dial-up network signal
strength and apply a smoothing function to remove
transient signal strength fluctuations

forward any data received from the terminal's
higher layers over the wireless lan interface
forward data received from the wireless lan inter-
face to the higher layers of the terminal

when the wireless lan signal strength is below an
acceptable level

send a handover signal to the network proxy indi-
cating that the terminal is moving from a wireless
lan to a dial-up connection

create a dial-up connection to the network proxy
when the dial-up connection is created deactivate
the wireless lan interface when connected to the
dial-up interface

while the wireless lan signal strength is below an
acceptable level and the dial-up signal strength is
above an acceptable nefwork (NB if these are the
only two available networks a signal strength above
zero may be acceptable)

continuously gather the wireless lan signal strength
and applying a smoothing function to remove tran-
sient signal strength fluctuations

continuously gather the dial-up neitwork signal
strength and apply a smoothing function {o remove
transient signal strength fluctuations

forward any data received from the terminal's
higher layers over the dial-up interface including
address resolution requests

forward data received from the dial-up interface to
the higher layers of the terminal including address
resolution responses

when the wireless lan signal strength is above an
acceptable level

send a handover signal {o the network proxy indi-
cating that the terminal is moving from a dial-up
connection to a wireless LAN connection

activaie the wireless LAN interface

tear-down the dial-up connection to the network
proxy

when both the wireless LAN and dial-up signal
strengths are below an acceptable level

inform the higher layers that no networks are cur-
rently available

inform the network proxy no networks are currently
available

tear down the dial-up connection
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Network proxy (for wireless LLAN bridge, dial-up server
and mobility support)

[0021]

if the proxy receives data for terminal x

if terminal x is accessible via the wireless LAN
forward data over the wireless LAN interface to
the terminal

otherwise if terminal x is accessible via the dial-
up interface .
forward data over the dial-up interface to th
terminal

otherwise if the terminal is not accessible by
any network

inform the sender of the packet that the termi-
nal is not accessible

if the proxy receives data from terminal x
forward the data to the destination

if the proxy receives a handover reguest from
terminal x

if the terminal is moving to a dial-up connection
add the terminal to the list of current dial-up ter-
minals

when the dial-up connection is active and the
terminal was previously connected to a wire-
less LAN interface

remove the terminal from the list of current
wireless LAN terminals

if the terminal is moving to a wireless LAN con-
nection

add the terminal to the list of current wireless
LAN terminals remove the terminal from the list
of current dial-up terminals

Claims

1.

A network system including: a terminal; and means
for connecting the terminal to the network via at
least two interfaces characterised in that means for
switching the network connection between one
interface and another are provided and further
characterised in that a network proxy and a terminal
proxy, adapted to redirect data packets in the link
layer, are provided to support seamless switching
between one interface and the other.

A network system as claimed in claim 1 character-
ised in that the terminal has one link layer address
which is used by the terminal regardless of the con-
necting interface.

A network system as claimed in claim 1 character-
ised in that the network proxy hides the switching
from other devices connected to the network.

A network system as claimed in claim 1 character-
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ised in that the terminal proxy hides the switching
from higher layers in the terminal.
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ITS METHOD

(67)  This invention provides a combined jong and
short distance wireless communication system and
method thereof. A dual distance terminal provides sub-
scribers with the long and short distance wireless com-
munication service and guarantees that the service isn't
interrupted when switching between different networks
occurs. A remote distance base station provides the du-
al distance terminal with remote distance wireless ac-
cess. A short distance AP provides the dual distance
ferminal with short distance wireless access. A dual dis-
fance network server connects the remote distance
base station and the short distance AP to swiich be-
tween networks and make the dual distance terminal ac-
cess the network to which is swiiched. The present in-
vention enables the dual distance terminal within the
coverage of the long and short distance wireless system
to communicate with the long distance networks and au-
tomatically switch fo short distance wireless local area
networks (WLAN) when the dual distance terminal en-
ters the short distance WLAN so that seamiess switch
is achieved. The subscribers having different priority
levels access different short distance WLANs with dif-
ferent levels after authority identification.
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Descripiion
BACKGROUND OF THE INVENTION
FIELD OF INVENTION

fo001] This invention reiates to a wireless communi-
cation system and its method, more specizally, tc a wire-
less communication system which combines long and
short distance wireless communication techniques and
achieves seamless swiich of links. This invention be-
longs to the field of communication techniques.

BACKGROUND OF PRIOR ART

{0002} In current mechanisms of communication sys-
fems, GSM/GPRS and the future 3G (third generation)
are all long distance communication (LDC). The major
characteristics for long distance communication include
the coverage of large area, installation with low cost, and
operation with high cost and low transmission rate, etc.
The iong distance communication can be referred as io
a concept of "ocean”. Recent 802.11 and BT, for exam-
ple, belong to the short distance communication (SDC).
The major characteristics of short distance communica-
tion include the use in office areas and certain business
areas, the coverage of limited areas, installation with
high cost, operation with low cost and high transmission
rates, etc. The short distance communication can also
be referred as to a concept of “island". The networks of
the short distance communication are separated from
each other, and have been significantly limited to a cer-
tain area respectively.

[0003] In GSM900/1800 networks, and the interacting
networks of GSM/GPRS and the third generation mobile
communication, all of them embody the concept of iong
distance, i.e. the concept of "ocean”. The operation
modes employed are multiple access modes such as
TDMA, CDMA. However, in long and short distance
communication networks, short distance communica-
tion generally employs operation modes such as CSMA/
CA which are suitably used for short distance transmis-
sion. Meanwhile, in long distance communication net-
works (LDCN)}), although the transmission powers there-
of are always very large, the transmission powers are
limited due to the limitation of Local Area Networks
(LAN) such as WLAN networks, so that the characteris-
tics of "island" is present. Furthermore, with respect 1o
long distance communication networks, short distance
communication networks (SDCN) have the advantages
of wide bands, fast transmission rates, low cost etc.
[0004] There exists a need to combine long distance
communication networks and short distance communi-
cation networks to complement the advantages for each
other. Thus, a terminal can receive the services from
long and short distance communication networks ac-
cording to different requests. For example, the terminal
may obtain a voice service with long distance commu-
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nication networks whereas obtain a data service with
short distance communication networks. That is, in long
and short distance communication networks, the char-
acteristics of that short distance communication is
present in long distance communication network cover-
age.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is therefore
fo provide a wireless communication system and meth-
od which can combine long and short distance commu-
nication technigues.

[0008] Another object of the present invention is io
provide a wireless communication dual distance termi-
nal which can combine long and short distance commu-
nication technigues.

[0D07] Yet another object of the present invention is
to provide a wireless communication dual distance net-
work server which can combine long and short distance
communication techniques.

[0D08] The present invention may achieve seamless
switch such as auiomatic swiiching, capacity evaluation
and security issues and the likes when a user eniers an
area covered by both long and short distance wireless
communication while guarantee the long distance wire-
iess communication so that the user may use short dis-
tance wireless communication and access whoie net-
works through the short distance wireless access point
(AP). Thus, the two types of network resources can be
more effectively used.

[0009] To achieve above objects of the preventinven-
tion, according to one aspect of the present invention,
a combined long and short distance wireless communi-
cation system comprises: a dual distance terminal for
providing subscribers with long and short distance com-
munication services, at least one remote distance base
station for providing remote distance wireless accessfor
the dual distance ferminal, at least one short distance
access point (AP} for providing short distance wirsless
access for the dual distance ierminal, and a dual dis-
tance network server for connecting the remote distance
base station through the short distance AP to execute
network switching for the dual distance terminal and en-
abling the dual distance terminal to access the network
to which it is swiiched.

fo010] According fo another aspect of the present in-
vention, a wireless communication method using com-
bined long and short distance wireless communication
systems, comprising steps of scanning a dual distance
terminal to determine whether it is located in a service
area covered by a short distance access point upon
powering on; entering a short distance communication
network through the short distance access point if the
dual distance terminal is located within the service area
covered by the short distance access point, and inform-
ing a dual distance home server of the position of the
dual distance terminal; searching for a base station for
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a long distance communication sarvice if the dual dis-
tance terminal is not locaied in the area covered by any
one of the short distance access points, eniering a long
distance communicaiion network through a long dis-
tance access network, and informing the dual distance
home server of the position of the dual distance terminal.
[0011] According fo yet another aspect of the present
invention, a dual distance network server used for a
combinead long and short distance wireless communica-
tion system, comprising:

a data service function entity for detecting whether
a long and short distance data transmission occurs,
if it ocours, then providing a connection service for
said data transmission;

a memory function entity for storing data that may
be missed at the fime of memaory switching, and
sending the stored data to a terminal via said data
sefvice function entity afier said terminal switching
is completed, in order fo implement seamless
switch for the terminal between a long distance
communication network and a short distance com-
munication network;

a dual distance home server for registering the dual
distance characier parameters of the dominated
dual distance terminals, obtaining terminal switch
information via said data service function entity
when dua! distance switch occurs, updating the ter-
minal data; and informing said data service function
entity of terminal-related dual distance information
when a guery regarding the terminal exists;

an external network interface-unit for connecting du-
al distance network and an interface of external net-
works.

[0012] Forthe dual distance terminal of the invention,
it has to adapt configuration of both the long distance
and short distance communication networks so that the
dual distance terminal may move in both networks, the
dual distance terminal comprises:

a short distance communication function entity hav-
ing a short distance radio frequency function mod-
ule for functioning as physical layer, part of MAC
layer or link layer and operating in a short distance
communication network to obtain data information;

a long distance communication function entity hav-
ing a long distance radio frequency function module
for functioning as physical layer and part of link lay-
er,

a network swiich condition judging function entity
for performing network switching for the dual dis-
tance terminal based on the corresponding dual dis-

]

10

15

20

25

30

35

40

50

55

tance switch condition judging and instructing the
short distance communication function antity or the
long distance communication function entity to send
a beacon signal to the dual distance network server;

a common function entity for implementing display
and input and output functions of the terminal.

[o013] The combination of long and short distance
wireless communication according io the invention
brings a lot of convenience, and changes the staius of
separation of the architectures of long distance and
short distance radically. The present invention has the
advantages as follows:

at any time, a realtime transmission may be
achieved by the long distance wireless communica-
tion;

when a mobile terminal is allowed to enter the short
distance wireless LAN, it can automatically swiich-
ing to the short distance communication mecha-
nism with priority, and the transmitting traffic stream
of the subscriber would not be interrupted so that
seamless swifch can be achieved;

when the mobile terminal move ouf the short dis-
tance wireless LAN, it can automatically switch to
the long distance communication network, and the
transmitting traffic stream for the subscriber wouid
not be interrupted so that seamless swiich can be
achieved;

when the other subscriber terminal in the system
according to the invention is calling and querying
any one of the terminal allowed to be accessed, the
system according to the invention may guarantee
the subscriber could be accessed either in the short
distance communication LAN or in the short dis-
tance communication network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Above and/or other objects and advantages of
the present invention will become apparent and more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompany
drawings of which:

Figure 1 is a schematic diagram showing the struc-
ture of according to an embodiment of the present
invention.

Figure 2 is a flow chart showing the operation ac-
carding to the embodiment of the invention.

Figure 3 is a schematic diagram showing the struc-
ture of the dual distance communication network
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server function module of the inveniion.

Figure 4 is a fiow chart when the duai distance com-
munication network server performs switching.

Figure 5 is a schematic diagram showing the struc-
ture of the dual distance terminal according 1o the
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0015] The present invention constructs a wireless
communication sysiem as a structure of “ocean + is-
land". According to the wireless communication system
of the present invention, remote distance base siations
cover all the effective areas; short distance access
points (AP) cover areas such as offices, residents, and
business areas which subscriber density is relatively
high. A long and short distance communication server
connects the short distance APs with the remote dis-
tance base stations. A plurality of dual distance termi-
nals may freely move within the all areas covered by the
short distance APs and the remote distance base sta-
tions.

The operation principle of the present invention

[0016] When a dual distance terminal is powered on,
first, it detects whether it is located in the service area
covered by a certain short distance AP. if it is yes, then
the dual distance terminal accesses the network
through the short distance AP, and informs a dual dis-
tance home server of the position thereof. If the dual
distance terminal is not within the area covered by any
one of the short distance APs, then it searches for a
base station for a long distance communication service,
accesses network through the remote distance base
station, and informs the dual distance home server of
position thereof.

[0017] When a dual distance terminal located in the
long distance communication network enters any one of
the service areas covered by the short distance APs,
the dual distance terminal will detect the short distance
AP. If the short distance signal thereof is above a pre-
determined threshold, the dual distance terminal will au-
tomatically switch to short distance communication fre-
quency band, and begin to access the network via the
short distance AP. The data transmission carried out by
the long distance communication network is then carried
out by the short distance communication network to
achieve seamless switch. Further, the terminal informs
its home server of the area which it locates now. The
server is in charge of the query and communication fo
the terminal from other terminals in the network.
[0018] When a dual distance terminal located in the
short distance communication networks moves out of
the service area covered by the short distance commu-
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nication networks and enters the long distance network,
the terminal detects the short distance AP signal. If the
short distance signal thereof is below a predetermined
threshoid, the dual distance terminal automatically
switches to the long distance network. The data trans-
missicn carried out by the short distance is then carried
out by the long distance network to achieve seamiess
switch. Then, the terminal informs its home sarver that
it has already located in the area covered by the long
distance network. Afier that, the server is in charge of
the query and communication to the terminal from other
terminals in the network.

[0019] When a dual distance terminal located in the
long distance networks requests to enter any one of the
service areas of the short distance APs, if the AP in the
araa in which the terminal iocate rejects the access of
dual distance terminal due o security or other issues,
the dual distance terminal then siill keeps the long dis-
tance communication.

[0020] When a dual distance terminal moves fromone
short distance cell io another short distance cell, the du-
al distance terminal identify the area, into which the dual
distance terminal wilt enter, covered by the short dis-
tance AP. Then the dual distance terminal fransmits in-
formation of the corresponding cell to the dual distance
communication network server so as to achieve the
switching between the short distance cells. After that,
the dual distance terminal informs the home server
among the dual distance network communication serv-
ers that it has aiready been enter into the area covered
by another short distance communication network. The
home server is then in charge of the queries and com-
munications to the dual distance terminal from the other
terminals in the networks.

[0021] The invention will be described by usinga com-
bined dual distance wireless communication system
which is formed by combining a long distance GSM/
GPRS with a short distance WLAN by way of example.
The network architecture of the wireless communication
system according to the invention comprises GSM/
GPRS base stations, a long distance access related net-
work function entity, wireless LAN APs, a short distance
access related network function entity, a dual distance
communication network server for linking the long dis-
tance GSM/GPRS networks and the short distance
wireless LANs, dual distance terminals compatible with
long distance communication network and short dis-
tance communication network. Figure 1 shows the basic
network structure of the invention. However, it should
be noted that the present invention is not limited to the
example shown as Figure 1, it may inciude a combined
architecture formed by combining a long distance 3G
communication with a short distance WLAN or a com-
bined architecture of other long distance and short dis-
tance communication modes.

[0022] Now referring to Figures 1 and 2, the operation
of a dual distance communication network formed by
combining GSM/GFPRS with WLAN according to an em-
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bodiment of the invention will be describad in more de-
tail.

1. In the dual distance network, after the dual terminal
powered on.

[0023] For the system described in the invention, the
dual terminal automatically searches for the network en-
vironment currently located afier it is powered on by the
subscriber. If the dual distance terminal detecis that a
wirglass local area network WLAN nstwork exists and
does not require authority identification at present, the
dual distance terminal then accesses the WLAN nei-
work directly. On the contrary, if the result of the detec-
tion indicates that current WLAN network requires au-
thority identification, the dual distance terminal then per-
forms access authority identification via WLAN. If the
authority identification is successful, the dual distance
terminal accesses current WLAN network. Otherwise,
the dual distance terminal will continue the detection
and enter into the long distance GPRS communication
network.

[0024] After the dual distance terminal enters into the
WLAN network, the dual distance terminal may perform
data transmission by accessing the dual distance com-
munication server via the short distance WLAN network.

2. Switching between networks

2.1 Switching from the short distance WLAN
communication networks to the long distance GPRS
communication networks

[o025] When the dual distance terminal moves out of
the short distance WLAN network and enter into the
GPRS network, the dual distance terminal may make
judgment by using a predetermined switching condition.
If a predetermined threshold for switching (which may
refer to a non-usable threshold of a short distance com-
munication network signal or may refer to a non-optimal
threshold of a short distance communication network
signal) is satisfied, the dual distance terminal terminates
data transmitted through the WLAN radio frequency
function eniity (not shown) with the predetermined
switching condition, and activates the long distance
communication function entity and uses it fo implement
the possible sequent data transmission. If the service
tevel of this dual distance terminal reguires a seamless
switching, then the dual distance terminal terminates the
data being transmitted by the WLAN radio frequency
function entity. At the same time, it sends beacon signal
for switching between the short distance communication
network and the long distance communication network
to the short distance AP, from which the communication
is switched, by the short distance communication func-
tion entity in the terminal. The beacon signal is transmit-
ted to the dual distance communication network server
by the short distance AP. After receiving the correspond-
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ing beacon signal, the dual distance network server in-
forms the long distance communication function entity
fo be accessed by the dual distance terminal of the re-
ceipt, and determines the service gueue position which
the dual distance terminal is arranged in the long dis-
tance network function entity (provided in the dual dis-
tance network server, not shown) based on its service
level.

[0628] Meanwhile, the dual distance communication
network server stores the data packets which may be
missed in the switching process to protect the data pack-
ets, the stored data packets are forwarded to the dual
distance terminal after the switching is completed,
thereby preventing data for the dual distance terminal
from lost during the switching.

2.2 Switching from the long distance GPRS networks to
the short distance WLAN networks

[0027] When the dual distance terminal moves out of
the long distance GPRS network and enters inio the

- short distance WLAN network, the dual distance termi-

nal may make judgment by using switching condition. If
the predetermined threshoid for switching is satisfied,
the dual distance terminal terminates the data transmit-
ied through the long distance communication function
entity with the predetermined switching condition, and
activates the short distance communication function en-
tity and uses it to implement the possible seguent data
transmissions.

[0028] When terminating the data being transmitted
by the long distance communication function entity, the
dual distance terminal further sends one beacon signal
of long and short distance switching to the GPRS serv-
ice function entity, from which switch is performed, by
the base station and the corresponding GPRS network
function entity in the dual distance terminal. The beacon
signal is transmitted to the dual distance network server
by the GPRS function entity. After receiving the corre-
sponding beacon signal, the dual distance network serv-
er informs the short distance communication function
entity of the receipt, and determines the priority of the
dual distance terminal in the short distance communi-
cation network function entity based on its service level.
[0023] Meanwhile, the dual distance communication
network server siores the data packets which may be
missed in the swiiching process to protect the data pack-
ets, the stored data packets are forwarded to the dual
distance terminal after the swiiching is completed,
thereby preventing data for the dual distance terminal
from lost during the switching.

2.3 Switching from one short distance communication
netwaork to another short distance communication
network

[0030] When the dual distance terminal moves from
one short distance cell o another short distance cell, the
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dual distance terminal identifies the short distance AP
to which it will enter, and sends the cell information to
the dual distance network server, thereby implementing
the switching between the short distance celis. The dual
distance terminal then informs the home server among
the dual distance network servers that it has already en-
tered in the area covered by another short distance com-
munication network, and the home server is in charge
of the query and communication fo it from the other ter-
minals in the network.

2.4 Automatic switching

[0031] The subscriber may define the priority level of
the swiiching in advance if necessary so that the dual
distance terminal may perform automatic switching. The
priority level is set according o charging fee, transmis-
sion raies, guality stability and the likes, for example.
The dual distance terminal automatically identifies the
switching according to the priority level. Further, when
the subscriber is located within the areas covered by
short distance AP, it may not select the use of short dis-
tance AP, but may directly select the use of long distance
communication.

3. Scanning and detecting

[6032] With respect to the long and short distance
communication network architecture, the most impor-
tant problems are as follows:

(1) the dual distance terminal keeps the long dis-
tance and the short distance radio frequency entity
in operating state all the time, and detects the pos-
sible long distance or short distance communication
network environment in realtime, continuously
feeds the detected results back to the dual distance
terminal switching management mechanism, the
detected results are reported o the dual distance
network server through the existing network period-
ically or as desired;

(2} the dual distance terminal keeps the radio fre-
guency function entity in the network in which it lo-
cates in operating state all the time, and activates
the corresponding radio frequency function entities
for the other networks periodicatly or non-periodi-
cally to detect the candidate networks;

(3) The dual distance terminal may keeps the radio
frequency function entity in the network in which it
locates in operating state all the time, and does not
scan and detect the other networks. In this case,
the dual distance terminal detects the other net-
works only when the existing network is not availa-
ble;

[0033] The detection for candidate networks with non-
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periodically activating the corresponding radio frequen-
cy function entity may be carried out by means of some
specific algorithms, such as a viable-step detection
method which the fime interval of finally finding the oc-
currence of other networks is used as a function.

4, Switching conditions

[0034] The switching conditions can be selected ac-
cording to different situations for the network user, here-
after is the two examples of the switching conditions. It
should be noted that the present invention did not lirmit
the two switching conditions as described below, other
conditions can also be used in the present invention.

(1) The network swiiching is performed based on
priority ievel. That is, as long as the dual distance
terminal finds the occurrence of the network with
higher priority level, than it switches 1o the network
with higher priority level, no matter whether the net-
work which is used currently is available or not. The
subscribers can define the priority levels of various
wireless networks as desired, for example, trans-
mission rate, usage fee and the likes.

(2) The dual distance terminal switches to other net-
works only when the currently used wireless net-
work signals may not be received. This switching
condition means that the swiich is performed only
when the wireless network in which the dual dis-
tance terminal currently locates is not availabie. In
contrary, the swiich is not performed if the network
in which the dual distance locates is available, even
though there is a network with a higher priority level.

[0035] Figure 3 is a schematic diagram showing the
dual distance network server. The dual distance network
server comprises a data service function entity, a mem-
ory function entity, a dual distance home server, and an
exiernal network inierface. The data service function en-
tity detects whether a long or short distance data trans-
mission ococurs. The dafa transmission includes data
transmission between the dual distance terminal locat-
ed in a long distance communication network and the
dual distance terminal iocated in a short distance com-
munication network, and the data transmission between
the dual distance terminal located in a long or a short
distance communication network and external net-
works. The data transmission between the dual distance
terminals located in 2 long (or short) disiance commu-
nication network can be carried out by the long (or short)
distance network function entity (provided in the dual
distance network server, not shown). When a long and
a short distance data transmission ocours, a connection
service is provided to the data transmission.

[0038] A beacon signal of the dual distance terminal
forwarded by the long (short) distance network function
entity is detected to determine whether the dual distance
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ferminal performs a switching between the long and
short distance communication networks. If so, then a
new terminal information (for example, a network name
to which the terminal is switched) is informed to a dual
distance home register.

[0637] The memory function entity stores the data
which is possibly missed at the time of switching. Fur-
ther, the memaoary function entity forwards the stored data
fo the terminal via the data service function eniity after
the switching is completed so that the terminal can
achieve a seamless switching between the long dis-
tance communication network and the short distance
communication network.

[0038] The dual distance home server records the du-
al distance characteristic parameters of the managed
dual distance terminals, such as the situations of the lo-
cated network, priority level parameters of the terminals
and the likes. The terminal switching information can be
obtained via the data service function entity when a
switching occurs beiween the long distance communi-
cation network and the short distance communication
network. The terminal data is updated. The terminal-re-
lated dual distance information is informed to the data
service function entity when a query regarding the ter-
minal occurs.

[0039] The external network interface connects the
long distance communication network and short dis-
tance communication network to the external network.
The external network interface comprises a wireless in-
ferface, an interface for wire network, and an interface
for other wireless networks.

[0040] Figure 4 is a flow chart showing the operation
process when the dual network server performs switch-
ing. When the dual distance terminal moves from one
network to another network, the dual distance network
server cooperates with the dual distance terminal for
performing switch. The process of the swiiching is as
follows:

first step: detecting the dual distance beacon signal
of the dual distance terminal by the long {or short)
distance network function entity, checking whether
a switching occurs, if It is not, then the detection is
repeated; if it is yes, the flow turns to next step;

second step: updating the subscriber information
registered in the dual distance home register,;

third siep: determining whether or not data trans-
mission oceurs, if it is not, the flow returns to the first
step;

fourth step: determining whether or not there exist
a need for seamiess switching, if it is not, the flow
returns to the fist step;

fifth step: buffering the transmitied data, and for-
warding the buffered data to the dual distance fer-
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minal after the switch is completed.

[0041] Figure 5 is a schematic diagram showing the
functional structure of the dual distance terminals ac-
cording to an embodiment of the invention. The dual dis-
tance terminal according to the present inveniion can
operate within the long distance communication net-
work and the short distance communication network
during it moves in both networks. Therefore, it is neces-
sary for the dual distance terminals of the invention to
have a structure adaptive to the features of both net-
works. The dual distance terminal comprises at least a
short distance communication function entity, a long dis-
tance communication funciion eniity, a dual network
switch condition judging function entity, and a common
function entity.

[0042] The short distance communication function
entity inctudes a short distance radio frequency function
module and may achieve the functions of the physical
layer and a part of a MAC layer or link layer. The short
distance communication function entity operates in the
short distance communication network and obtains data
information.

[0043] The long distance communication function en-
ity includes a long distance radio frequency function
module and may achieve the functions the physical lay-
er and a part of link layer.

[0044] The network swiich condition judging function
entity performs network switching for the dual distance
terminal based on the corresponding dual distance
switch condition judging and instructs the short distance
communication function entity or the long distance com-
munication function entity to send a beacon signal to the
dual distance network server;

[0045] The common function entity inciudes basic
functions such as display, input and output contained in
conventional terminals;

[0048] The dual distance terminal controls the oper-
ating modes of the radio frequency function module in
the long {short) communication function entity by using
the dual network swiich condition judging function entity.
The operating modes of the radio frequency function
modules comprise (1) the leng radio frequency function
module and short radio frequency function module op-
erate simultaneously; (2) performs the viable-step oper-
ating mode according to circumstances; and (3) oniy
when one network does not exist, the radio frequency
function entity corresponding to the other network is ac-
tivated so as to search for the other network.

[6047] In the present invention, alternatively, the dual
distance terminal may also comprise a data manage-
ment and buffering function entity which manages and
buffers the corresponding data during the switching.
[0048] Unlike the conventional terminals, the dual dis-
tance terminal of the invention has both the long dis-
tance and the short distance communication function
entity. Therefore, it can detact or automaticaily search
the possible short distance communication networks
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such as WLAN and the long distance communication
networks such as GSM/GPRS or 3G simultaneously.
Further, it can also perform the short distance or long
distance data itransmission services (including voice
which is a specific data service) by means of the short
distance and the long distance function entities. Another
difference from the conventional terminals is in that the
dual distance terminal of the invention also comprises
a network switch condition judging function entity. The
network swiich condition judging function entity per-
forms network switching for the dual distance terminal
based on the corresponding dual distance swiich con-
difion judging and instructs the short distance commu-
nication function entity or the long distance communica-
fion function entity to send a beacon signal to the dual
distance network server. Further, it may optionally com-
prise a data management and buffering function entity
which manages and buffers the corresponding data dur-
ing the switching. Thus, the data iransmission request-
ed by the common function entity does not be interrupt-
ed dug to the swiiching.

[0048] Although the present invention has been de-
scribed by way of exemplary embodiments, it shouid be
understood that many changes and substitutions may
further be made by those skilled in the art without de-
parting from the scope of the present invention which is
defined by the appended claims.

Claims

1. A combined long and short distance wireless com-
munication system comprising:

a dual distance terminal for providing subscrib-
ers with long and short distance communication
services;

at least one remote distance base station for
providing remote distance wireless access for
said dual distance terminal;

at least one short distance access point (AP}
for providing short distance wireless access for
said dual distance terminal; and

a dual distance network server for connecting
said at least one remote distance base station
through said at least one short distance AP io
execute network switching for said dual dis-
tance terminal and enabling said dual distance
terminal 10 access the network to which it is
switched.

2. The wireless communication system according to
claim 1, wherein said at ieast one remote distance
base station comprises a plurality of long distance
communication network devices associated with
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said remaote distance base stations.

The wireless communication sysiem according to
claim 1, wherein said short distance access point
comprises a plurality of short distance communica-
tion netwark devices assaciated with said short dis-
tance access points.

A dual distance server used for a combined long
and short distance wireiess communication system
as claimed in claim 1, comprising:

a data service function entity for detecling
whether or not the occurrence of a long and
short distance data transmission is, if it is, then
providing a connection service for said data
ransmission;

a memory function entity for storing data that
may be missed at the time of switching, and
sending the stored data to a terminal via said
data service function entity after said terminal
switching is completed, in order to impiement
seamiess swiich for the terminal between a
long distance communication network and a
short distance communication network;

a dual distance home server for registering the
dual distance character parameters of the dom-
inated dual distance terminals, obtaining termi-
nal switch information via said data service
function entity when dual distance swiich oc-
curs, updating the terminal data; and informing
said data service function entity of terminal-re-
laied dual distance information when a query
regarding the terminal exisis;

an external network inferface unit for connect-
ing dual distance network and an interface of
an external network.

The dual distance server according to claim 4,
wherein said exiernal network interface comprises
a wireiess interface, an interface for wire network,
and an interface for other wireless networks.

A dual distance terminal used for a combined long
and short distance wireless communication sysiem
as claimed in claim 1, comprising:

a short distance communication function entity
having a short distance radio frequency func-
tion module for functioning as physical layer,
part of MAC layer or link layer and operating in
a short distance communication network to ob-
tain data information;

a long distance communication function entity
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having a long distance radio freguency function
module for functioning as physical layer and
part of link layer;

a network switch condition judging function en-
tity for performing network switching for the du-
al distance terminal based on the correspond-
ing dual distance switch condition and insiruct-
ing the short distance communication function
entity or the long distance communication func-
tion eniity to send a besacon signal to the dual
distance network server;

a common function entity for implementing dis-
piay and input and ouiput functions of the ter-
minal.

The dual distance terminal according 1o claim 6,
wherein said dual distance terminal further com-
prise a data management and buiffering function en-
fity for storing data which is missed during the
switch and forwarding the siored data to the com-
mon function entity which is a higher level! of the ter-
minal after the switch is completed.

A wireless communication method using combined
long and short distance wireless communication
systems, comprising steps:

detecting a dual distance jerminal to determine
whether it is located in a service area covered
by a short distance access point upon powering
on;

entering a short distance communication net-
work through the short distance access point if
the dual distance terminal is located within the
service area covered by the short distance ac-
cess point, and informing a dual distance home
server of the position of the dual distance ter-
minal;

searching for a base station for a long distance
communication service if the dual distance ter-
minal is not located in the area covered by any
ona of the short distance access points, enter-
ing a long distance communication network
through a long distance access network, and
informing the dual distance home server of the
position of the dual distance terminal.

The wireless communication method according to
claim 8, further comprising the steps of if the dual
distance terminal detects that a wireless local area
network (WLAN) exists and does not require au-
thority identification at present, the dual distance
terminal then accesses the WLAN network directly;
if the result of the detection indicates that current
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11.

12.

13.
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WLAN network reqguires authority identification, the
dual distance terminal then performs access au-
thority identification via WLAN network; and if the
authority identification is successful, the dual dis-
tance terminal accesses current WLAN network;
the dual distance terminal continues the detection
and enters into the iong distance GPRS communi-
cation network if the authority identification is un-
successful. )

The wireless communication method according to
claim 9, further comprising the step of the dual dis-
tance terminal performs data transmission by ac-
cessing the dual distance server via the short dis-
tance WLAN network after the dual distance termi-
nal enters into the WLAN network.

The wireless communication method according to
claim 8 or 10, further comprising the steps of switch-
ing from the short distance communication network
o the long distance communication network imme-
diately befare the dual distance terminal moves out
of the shaort distance WLAN network and enters into
the GPRS network; the dual distance terminal
makes judgment by using swiiching conditions, if a
predetermined threshold for the switching is satis-
fied, the dual distance terminal terminates data
transmission through a short distance radio fre-
quency function entity with the switching conditions,
and activates a long distance communication func-
tion entity and uses it to implement the possible se-
quent data transmission.

The wireless communication method according to
claim 11, wherein the threshold for the swiiching
condition is a non-usable threshold of a short dis-
tance communication network signal or a non-opti-
mal threshoid of a short distance communication
network signal.

The wireless communication method according io
claim 11, wherein during the process of switching
from the short distance communication natwork to
the long distance communication network, if the du-
al distance terminal requests seamiess switching
based on its service level, the dual distance terminal
terminates data transmission through the short dis-
tance radio freqguency function entity and sends a
beacon signal for switching between the short dis-
tance communication network and the long dis-
tance communication network to the short distance
AP from which is switched through the short dis-
tance communication function entity in the terminal
while it terminates the data being transmitied by the
WLAN radio frequency function entity, the beacon
signal is then transmitied to the dual distance net-
work server by the short distance AP; after receiving
the corresponding beacon signal, the dual distance
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network server informs the long distance communi-
cation function entity tc be accessed by the dual dis-
tance terminal of the receipt, and determines the
service gueue position which the dual distance ter-
minal is arranged in the long distance network func-
tion entity based on iis service ievel.

The wireless communication method according fo
claim 13, wherein the dual distance communication
network server stores the data packets which may
be missed in the switching process {o protect the
data packets, the stored data packets are forward-
ed to the dual distance terminal afier the swiiching
is completed, preventing data for the dual distance
terminal from lost during the switching.

The wireless communication method according to
claim 8, further comprising the steps of swiiching
from the long distance communication network to
the short distance communication network immedi-
ately before the dual distance terminal moves out
of the long distance communication network and
enters into the short distance WLAN network; the
dual distance terminal makes judgment by using
switching conditions, if 2 predetermined threshold
of the swiiching is satisfied, the dual distance ter-
minal ferminates data transmission through a long
distance radio frequency function entity with the
swiiching conditions, and activaies a short distance
communication function entity and uses it io imple-
ment the possible sequent data transmission.

The wireless communication method according to
claim 15, wherein if the dual distance terminal re-
quests seamiess switching from the long distance
communication network o the short distance com-
munication network based on its service level, when
terminating the data being transmitied by the long
distance communication function entity, the dual
distance terminal further sends one beacon signal
of long and short distance swiiching 1o the long dis-
tance service function entity from which is switched
through the base station and the long distance net-
work function entity in the dual distance terminal,
the beacon signal is transmitted to the dual distance
network server by the long distance network func-
fion entity, and after receiving the corresponding
beacon signai, the dual distance network server in-
forms the short distance communication function
entity of the receipt, and determines the priority of
the dual distance terminal in the short distance com-
munication network function entity based on its
service level.

The wireless communication method according to
claim 16, further comprises the dual distance com-
munication network server siores the data packets
which may be missed in the swiiching process fo
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18.

19.

20.
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proiect the data packets, the stored data packets
are forwarded to the dual distance terminal after the
switching is compieted, thereby preventing data for
the dual distance terminal from lost during the
switching.

The wireless communication method according to
claim @ or 10, wherein when the dual distance ter-
minal moves from one short distance cell o another
short distance cell, the dual distance terminal iden-
tifies the short distance AP to which it eniers, and
sends the cell information to the dual distance net-
work server, thereby impiementing the swiiching
between the shaort distance celis.

The wireless communication method according to
ctaim 18, further comprises the step of when one
dual distance terminal moves from one shori dis-
tance cell to another short distance cell, the dual
distance terminal informs the home server among
the dual distance network servers that it has aiready
entered in the area covered by said another short
distance communication network, and the home
server is in charge of the query and communication
to it from the other terminals in the network.

The wireless communication method according to
claim 8, wherein said dual distance terminal detects
the long and short distance communication neti-
works in the manner of scanning with one of the fol-
lowing three ways:

(1) the dual distance terminal keeps the long
distance and the short distance radio frequency
entity in operating state all the time, and detects
the possibie long distance or short distance
communication network environment in real-
time, continuously feeds the detecied resulis
back to the dual distance terminal switching
management mechanism, the detected resulis
are reported 1o the dual distance network serv-
er through the existing network periodically or
as desired;

(2) the dual distance terminal keeps the radio
frequency function entity corresponding to the
network in which it locates in operating state all
the time, and aciivates the radio frequency
function entities for the other natworks period-
ically or non-periodically to detect the candi-
date networks;

(3) the dual distance terminal keeps the radio
frequency function eniity in the network in
which it locates in operating state all the time,
and does not scan and detect the other net-
works until the existing network is not available.
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The wireless communication method according to
claim 20, wherein the deiection for candidaie net-
works with non-periodically activating the corre-
spanding radic frequency function eniity is carried
out by using a viable-step detection method which
the time interval of finally finding the occurrence of
other networks is used as a function.

The wireless communication method according 1o
claim 11, wherein said swiiching conditions com-
prising two types of as follows:

(1) the dual distance terminal switches o the
network with higher priority level as long as the
network with higher priority level is detected;
(2) The dual distance terminal switches to other
networks only when the currently used wireless
network signals can not be received.

The wireless communication method according to
claim 15, whersin said switching conditions com-
prising two types of as follows:

(1) the dual distance terminal switches to the
network with higher priority level as long as the
network with higher priority level is detected;

(2) The dual distance terminal swiiches to other
networks only when the currently used wireless
network signals can not be received.

The wireless communication method according o
claim 18, wherein said swiiching conditions com-
prising two types of as foliows:

(1) the dual distance terminal switches to the
network with higher priority level as long as the
network with higher priority level is detected;

. (2) the dual distance terminal swiiches to other
networks only when the currently used wireless
network signals can not be received.

The wireless communication method according io
any one of claims 22-24, wherein the switching con-
dition which the dual distance terminal switches to
other networks only when the currently used wire-
less network signals can not be received means
that only when the wireless network in which the du-
al distance terminal is located is not available, the
dual distance terminal performs switch, and if the
network which the dual distance terminal currently
jocated is available, the swiich is not performed
even though there are networks with a higher prior-
ity levels.

The wireless communication method according to
claim 8, wherein when the dual distance terminal
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moves from one network to another network, the
dual distance server cooperates with the dual dis-
tance terminal to perform the switch.

The wireless communication method according to
claim 26, wherein the process of the dual distance
server cooperating with the dual distance terminal
to perform the switch comprises:

first step: detecting the dual distance beacon
signal of the dual distance terminal by the iong
(or short) distance network funciion entity,
checking whether a switching occurs, if it is not,
then the detection is repeated; if ii is yes, the
flow turns to next step;

second step: updating the subscriber informa-
tion registered in the dual distance home reg-
ister;

third step: determining whether or not data
transmission occurs, if it is not, the flow returns
fo the first step;

fourth step: determining whether or not there
exists a need for seamiess switching, if it is not,
the flow returns fo the fist step;

fifth step: buffering the transmitted data, and
forwarding the buffered data to the dual dis-
tance terminal after the switch is completed.

The wireless communication method according to
claim 15, wherein when the dual distance terminal
located in the long distance network requests to en-
terany one of the service areas covered by the short
distance APs, if the AP within the area rejects the
access of the dual distance terminal due to security
or other issues, then the dual distance termina! still
operates the long distance communication.

The wireless communication method according fo
claim 8, wherein the subscriber may define the pri-
ority levels of the switching in advance as desired
so that the dual distance terminal performs auto-
matic switching.
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METHOD FOR DETERMINING HANDOVER IN A MULTICELLULAR
ENVIRONMENT

5  Field of the Invention
This invention relates in general to a method of determining
handovers in a multicellular environment, and more particularly to
determining handover in a multicellular environment based on a parameter
of an incoming signal from at least one of the neighbouring cells or serving
10 cell.

Background to the Invention
In a cellular environment, at any one time, there is usually one

serving cell defined as the cell with the base station that a mobile unit is
15 receiving service from so that the mobile unit may receive and transmit
communication and a number of surrounding cells that are referred to as
neighbouring cells. The serving cell may also be referred to as the cell that
the mobile unit is camped on to.
In a multicellular environment, there may be cells of different sizes
20 where a number of cells of the same size are located within one larger cell
(umbrella cell or macrocell). The smaller cells within the umbrella cell may
be called microcells. Microcells are created in a dense population of users to
allow a greater capacity of users on the cellular system. The microcells
facilitate the reuse of frequencies over a smaller distance. Thus, a mobile
25  unit may be located within a microcell as well as an umbrella cell.
Typically, rural areas that do not have a large number of users or do
not require a large capacity only need to be divided into larger cells. As the
areas grow or the cells get closer to densely populated areas, the larger cells
do not have the capacity to facilitate the increased number of users. There
30 are not enough frequencies allocated. So microcells are created within the
larger cells and the larger cells become umbrella cells. This allows
frequency reuse among the microcells. Such microcellular techniques
improve spectral efficiency and increase the capacity of the cellular network.
Microcells have disadvantages. One disadvantage is that in
35  microcellular areas the number of handovers increases and the time
available to make handover decisions decreases. For example, having too
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many smaller size microcells in an area where there is a fast moving mobile,
the fast moving mobile travels through a number of microcells in a short
amount of time causing a number of handovers to be processed. Increasing
the number of handovers in a short amount of time decreases the call
reliability and increases the number of breaks in communication, thus,
reducing the quality of communication and in extreme cases, loses calls.

Thus, a fast and reliable method of determining when to handover in
a multicellular environment needs to be established. One such method has
been proposed in co-pending UK Patent Application No. 9324428.3 entitled
"Method for Determining Handover in a Multicellular Environment" filed on
November 27, 1993 by Motorola. A related co-pending application that the
present application claims priority from is UK Patent Application No.
9405539.9 entitled "Method for Determining Handover Candidate in a
Multicellular Environment" filed on March 24, 1994 by Motorola.

Digital cellular communications systems, such as the GSM (Global
System for Mobile Communications), integrate a large number of cellsin a
microcellular environment. It is required in GSM that a mobile station
report a received signal level strength of its six strongest neighbouring cells.
Current handover techniques choose a handover candidate from one of the
strongest neighbouring cells. In a microcellular environment where the
signal strengths are varying rapidly, a cell may produce a strong signal level
strength in one measurement report and then a weak signal level strength
in a next measurement report. Thus, making a handover decision based
solely on a first report of signal strengths may result in selecting a base site
that would not be a reliable serving cell for the mobile station.

Furthermore, in Phase One GSM there is no scheme to support an
overlay macrocellular network and an underlay microcellular network in
terms of handovers between the macrocells and the microcells.

Presently, a mobile station monitors the signal strength of a number
of neighbour cells and reports this information on a regular basis to the
serving base station. The cells that the mobile station monitors is
determined by the Basestation Allocation (BA) list sent to it by the base
station.

In Phase One GSM systems and Phase Two GSM systems the process
of determining the need for a handover and the selection of the best
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candidate is separate. In such systems there are two methods that are used
to determine that a handover is required:
1) The average signal level falls/link quality/time delay ...
below.programmable thresholds;
5 2) The signal strength of neighbour cells exceeds that of the
serving cell by a programmable threshold.

The second part of the process is to determine the best handover
candidate. It must be separately decided which the best candidate is from
those available based on signal strength readings from the serving cell and a

10 number of candidate base stations.

For multicellular environments, it is desirable to make reliable

handover decisions based on a number of criteria involving received signal

parameters.

15 Summary of the Invention

According to the present invention, there is provided a method for
determining a handover in a multicellular communication system including
the steps of measuring received signal parameters received from a serving
cell and a plurality of neighbouring cells, comparing received signal

20 parameters with a variable threshold value for each of the plurality of
neighbour cells, measuring time received signal parameters are above
threshold value for each of the plurality of neighbour cells, and determining
handover based on the measured time.

In an alternative embodiment the method includes measuring for a

25  period of time a number of times the received signal parameters are above
threshold value for each of the plurality of neighbour cells and determining
handover based on the number of times.

In a further embodiment the method includes measuring for a period
of time a number of times the received signal parameters are above

30  threshold value for each of the plurality of neighbour cells and determining

handover based on the measured number of times.

Brief Description of the Drawing

FIG. 1 illustrates a multicellular environment.
35 FIG. 2 illustrates a buffer arrangement for an embodiment of the

present invention.
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FIGS. 3-5 illustrates signal strength variations when a mobile is
moving as indicated in FIG. 1.
FIG. 6-8 illustrate flow charts for embodiments of the present

invention.

Detailed Description of the Preferred Embodiment

Referring to FIG. 1, a multicellular (or microcellular) environment is
shown comprising of at least one macrocell (or umbrella cell) 101 and a
plurality of microcells 110, 111, 112. Each cell includes a base station
typically located in the geographic area covered by the cell. The base
stations are not shown in FIG. 1. A base station 115 typically determines
the size and capacity of the cell 110. A communication system may include
different sized cells as well as a mobile station 120 which may be receiving
service from either a base station of the macrocell 101 or a base station of
one of the microcells 111. Receiving service from a particular base station in
terms of being able to receive and transmit calls is also referred to as being
camped on that particular base station. When a mobile station enters the
multicellular environment a decision should be made to determine whether
to remain being served by the current cell type or handover to a new cell
type. The decision may be dependent upon the speed of the mobile unit.

Two cases may be defined when a mobile station is in a multicellular
environment or coverage area. The mobile unit may be moving at a high
speed or at a slower speed.

When a fast moving mobile station is in a microcellular environment
it is desirable that the mobile station remain on the macrocell 101 to
alleviate the number of handovers that would be required in a short amount
of time.

On the other hand, when a slow moving mobile station is in a
microcellular environment it is desirable that the slow moving mobile
station is handed over to a microcell 111. This ensures that the macrocell
does not become congested and the maximum traffic is handled by the
microcell.

Thus, according to one embodiment of the present invention when the
mobile station 120 enters a microcellular environment the received signal
parameters received from the serving cell and a plurality of neighbouring
cells are measured at the mobile station 120 and sent to the serving cell base
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station. The received signal parameters are compared with a respective
variable threshold value for each of the plurality of neighbour cells. Then a
duration of time is measured time corresponding to how long the received
signal parameters are above the respective threshold value for each of the
plurality of neighbour cells. Thus, a reliable handover or handover
candidate may be determined based on the measured time.

An alternative embodiment of the present invention includes
measuring for a period of time a number of times the received signal
parameters are above threshold value for each of the plurality of neighbour
cells or a percentage of time that the received signal parameters are above
the threshold value and determining handover or handover candidate based
on the measured number of times or percentage.

Similarly, a further embodiment includes calculating an average of
time or an average of the received signal parameter exceeding the respective
threshold value.

The method of the present invention may also include taking into
account the actual or absolute received signal parameter as well as any
history available.

The received signal parameter may be a received signal level, a power
level control signal or a timing advance signal.

The method of the present invention may be used for determining a
requirement to handover or determining an ordering of a priority of
handover candidates or both.

The method of the present invention proposes that a timer be started
when the mobile station sees that the received signal parameter, such as the
signal strength, of a neighbouring cell is above a programmable level or a
variable threshold value. The neighbouring cell may be the serving cell or a
candidate cell.

The variable or programmable threshold value is used to start a timer
and may be different for each cell. Likewise, a different timer may be
associated with each cell. Both the threshold value and the time may be
predetermined or adaptively defined.

In a preferred embodiment of the present invention, the timer keeps
running while the measured received signal strength level is above the
respective cell's threshold value.
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The following is examples of criteria in GSM which may be used to

determine if a particular cell received signal level is above a threshold value.
A cell has been continuously being reported in the mobile
measurement reports (e.g.. SACCH multiframes) and exceeding
some programmable threshold over the time Tn. Under this
condition the neighbouring cell has the highest probability to be
a good handover candidate but it may not take into account fast
changes in RXLEV due to fading, shadowing etc.

* The cell has been reported at least n out of m times in the
mobile measurement report and exceeding some programmable
threshold over the time Tn. This method takes into account any
fast changes in RXLEV in the neighbouring cell reporting and
therefore has a high probability of identifying a good handover
candidate. The values of n and m may be optimised for each

cell.

The average RXLEV of the cell exceeds a threshold over the
time Tn. This method averages out all the peaks and troughs of
RXLEV but may not give a very accurate indication of a
handover candidate because values are changing so rapidly.

The signal strength threshold could be set such that candidate cells
are monitored well before the candidate cell is higher than the serving cell.
This would allow microcells to be monitored in advance of time when a
handover is required, and make a more informed macrocell/microcell
handover decision.

The timer value indicates the length of time that a cell has been a
good candidate. The longer this time then the more likely that it is to be a
good candidate cell. Microcells will only appear as good cells if sufficient
time is spent in the cell (a mobile user is travelling slowly or the cell is a
macro cell). RF planning could be used to encourage mobiles onto microcells.

In addition to having a threshold set at which a serving cell indicates
that a handover is required due to very poor serving cell signal levels the
present invention provides that predetermined (or variable) levels of
neighbour cells could be used to indicate that a handover is requested.

IPR2025-00447 Page 00178



10

15

20

25

30

35

Thus, a handover candidate may be determined by the present
invention. One possible implementation is that for a cell not to be
considered as a handover candidate unless it has been one of the strong cells
(RXLEYV exceeds given programmable signal level threshold) for a give time
Tn. A timer Tn is associated with each cell. It can be different for each of
the cells and is defined by the user in the database. The signal level
threshold could be different for each cell.

FIG. 2 shows one way in which the timer Ty may be used in
determining a handover candidate. In FIG. 2 the mobile station reports the
strongest neighbour carriers in terms of received signal levels to the base
station. The system controller of the base station puts them in a first buffer
25 and starts a timer Tp. If at the expiry of the timer Th the cell is still one
of the six strongest carriers than it is moved to a second buffer 27 as one of
the handover candidates. '

Using this method the handover candidate list should always contain
at least one cell which is the Standby Handover Cell. Standby Handover
Cell is defined as a cell which is cell barred for normal call origination, but is
available for any emergency handovers. It may be one of the macrocells (or
certain timeslots in a given macrocell). This will ensure that in the cases
where a handover is required but there are no suitable microcells available,
then the call can be handed over without it being dropped.

RXQUAL and any other criterion currently used in the handover
algorithm may also need to be satisfied if the cell is to be considered as
handover candidate.

The ordering of the priority of the candidate cells could be determined
by the following parameters: values of C1 for each cell, the absolute signal
strength of the candidate cells and the serving cells, the value of the timers
for each of the candidate cells. The decision could be made on the current
values of each parameter or multi-parameter trends could also be used.

Alternatively, the timer does not need to bar the cell being considered
as a candidate cell for a period of time. The timer could be used a weighting
factor in the ordering of the candidate handover cells. The weighting factor
could be any function of time (for example squared law, linear, or
exponential). _

The decision that a handover is required can be considered as a
separate process to that of deciding the best handover candidate cells. An
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embodiment of the present invention which may be used to determine
handover may include any combination of the following: determining that
the signal strength of the serving cell is below a programmable threshold, a
timer tn expires, and an algorithm to indicate when a handover is required.
The handover decision is determined by the value of the timers and the
absolute signal levels levels of either the serving cell or the candidate cells.

FIGS. 3-5 show the signal strength variations when the mobile is
moving along the direction indicated by the arrow in FIG. 1. FIG. 3 shows
that a received signal level increases for cell A 110 as the mobile 120 travels
in the direction as indicated. The received signal level for cell A 110 steadily
increases for a time shown on the horizontal axis as a respective
programmable time threshold A.

FIG. 4 shows that a received signal level for cell B is above its
respective threshold value (level) and steadily increases for its respective
programmable time threshold B. The rate of the received signal level of cell
B is increasing faster than the rate of the received signal level of A. Thus,
cell B may have a higher absolute value for a received signal level while the
programmable time for cell A is longer. ,

FIG. 5 shows the received signal level for the serving cell 111
decreasing as the mobile station moves as indicated. The received signal
level of the serving cell drops below its respective threshold level and
steadily decreases for its respective programmable time.

FIG. 6 illustrates a flow chart for an embodiment of the present
invention. Particularly, in dedicated mode operation a mobile station is
monitoring and reporting serving and neighbouring cell signal strengths
and link quality as in step 601. The mobile station reports the
measurements to the base station and whether a handover is required is
determined based on a qualifying timer algorithm as in step 602 and further
defined in FIG. 7. A qualifying timer algorithm includes such as are known
in GSM and trend analysis as well as that described in accordance with the
present invention in FIG. 7.

If a handover is required as determined by a qualifying timer
algorithm in step 602, then it is determined as in step 604 which candidates
if any are suitable.

Another method is continuously monitoring the measurement reports
from each neighbour cell as in step 603.
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The ordering or prioritising of handover candidates as in step 604 may
be done simultaneously and independently of determining whether a
handover is required. Thus, a list of candidates may be constantly generated
and updated so that when it is determined that a handover is required
handover candidates may be readily available and ordered so the best
handover candidate may be handed over to quickly.

Alternatively, the timers used to reorder the priority of handover
candidates may be triggered by the handover request from step 602.

Specifically, absolute received signal levels or power budget levels
from neighbouring cells may be used in determining whether any cell is a
suitable handover candidate. Furthermore, candidate timer values may be
used independently for each cell for measuring respective received
parameters. Trend analysis may also be used to determine suitable
handover candidates and prioritise handover candidates. Particular checks
may include minimum RXLEV threshold exceeded availahility, Power
Budget better than current serving cell and handover margin hysteresis

exceeded.
If a suitable handover candidate is determined in step 606 than the

mobile station is handed over to the suitable candidate as in step 608. If no
suitable candidate is available as determined by step 606 then no handover
is performed as in step 610. In both situations the mobile returns to
monitoring and reporting as in step 601.

Based on the reported measurements received in step 603, candidate
timers are started to determine possible handover candidates as well as
possibly prioritisation of candidates. The decision to start the candidate
timers may be based on received signal levels and power budget signals.

The timer values and respective threshold values are transferred as in
step 605 to the method of determining the handover candidates and
prioritisation of candidates in step 604. Therefore, the ordering or
prioritisation of handover candidates maybe implemented as an independent
process initiated when the need to handover is required.

FIG. 7 shows a flow chart that provides a handover required decision
based on a timer method according to the present invention. The method is
to ascertain, if any, of the many possible handover causes generated by step
701 has been continuously valid for a programmable handover cause
dependent delay and thus should generate a Handover Required command.
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A Handover Required command shall indicate the cause that led its
generation. In the case when several handover cause dependent timers are
expired when a Handover Required command is generated, all causes shall
be listed. Additionally, the Handover Required command may include all
causes which are valid at the time of generation indicating whether or not
the associated timers have expired.

Some causes may have zero timer values, for example, if such a cause
might indicate that communication could be lost.

An alternative embodiment of the method could include a mechanism
to enable timers to be dynamically varied. For example, if some cause or
combination of causes, might indicate that a particular kind of handover
would be beneficial even if the timer associated with that cause had not
expired. e
If a handover is i'équired as in step 701 and as further described in
FIG. 8 then the handover cause and respective timer is checked as in step
708. If the timer has been already started as determined in step 705 then it
is determined whether the timer has been expired as in step 706. If the
timer has expired then a handover is required.

If no handover is required as in step 701 then the respective timer is
reset and no handover is required.

If the respective timer has not been started as in step 705 then the
timer is started as in step 707 and no handover is required.

The timers of FIG. 7 are handover delay timers.

FIG. 8 further describes a method that triggers a handover situation
according to an embodiment of the present invention. From the reported
measurements it is determined whether the neighbouring cells signal levels
are above a threshold value as in step 801. The threshold value may be
variable or predetermined and may vary from cell to ecell. The threshold
values may also be based on absolute signal strength levels, C1 values, timer
values and trend analysis.

If it is determined in step 801 that a neighbour cell signal level is
above its respective threshold and its respective timer has been started then
it is determined whether the timer has expired as in step 805. If yes, then a
handover is triggered, if not, no handover is required. The respective timers
may be respective neighbour cell signal level timers.
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If it is determined in step 801 that no neighbour cell received signal
levels are above their respective threshold then the respective timer is reset
as in step 803. If a received signal level is above its respective threshold and
its respective timer has not been started then the timer is started as in step
804.

Other two independent determinations of whether a handover is
required may be made by GSM nominal handover required method as
determined in step 806 and trend analysis handover methods as in step 807.
The trend analysis method includes signal strength trends and step change

methods.

Although the methods of the present invention have been described as
being implemented at the base station of the serving cell, the method could
actually be implemented in a mobile station provided that the required
intelligence is built into the mobile station. The methods could also be
implemented at the base station of a neighbouring cell provided the proper
information was passed to the base station of the neighbouring cell. As
cellular systems expand, methods such as the one of the present invention
may be implemented elsewhere in the infrastructure of the system.

In conclusion, the present invention uses programmable and absolute
thresholds, elapsed timers and historic information to determine the
handover candidates and the target handover cells. Thus, a method is
provided for a multicellular communication system, that minimises the
numbef of handovers required and makes efficient handovers decisions. The
present invention significantly reduces the number of handovers required
and the cellular environment is efficiently utilised. By efficiently utilising
the cellular environment, capacity of the cellular communication system may

be increased.
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Claims

1. A method for determining a handover in a multicellular
communication system including a serving cell and a plurality of
neighbouring cells where the serving cell and the neighbcurihg cells
comprise of at least one macrocell cell and a plurality of microcells, each cell
having a respective base station, the method for determining a handover
comprising the steps of:

measuring received signal parameters received from the serving cell
and a plurality of neighbouring cells;

comparing received signal parameters with a variable threshold value
for each of the plurality of neighbour cells;

'measuring time received signal parameters are above threshold value
for each of the plurality of neighbour cells; and

determining handover based on the measured time.

2. A method for determining a handover in a multicellular
communication system including a serving cell and a plurality of
neighbouring cells where the serving cell and the neighbouring cells
comprise of at least one macrocell cell and a plurality of microcells, each cell
having a respective base station, the method for determining a handover
comprising the steps of:

measuring received signal parameters received from the serving cell
and a plurality of neighbouring cells;

comparing received signal parameters with a variable threshold value
for each of the plurality of neighbour cells;

measuring for a period of time a number of times the received signal
parameters are above threshold value for each of the plurality of neighbour
cells; and

determining handover based on the measured number of times.

3. The method of any preceding claim wherein the parameteris a
received signal level.

4, The method of claims 1 or 2 wherein the parameter is a power level

conirol signal.
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5. The method of claims 1 or 2 wherein the parameter is a timing

advance signal.

6. The method of any preceding claim wherein the step of determining
handover includes determining whether the signal parameters received are
continuously over the respective threshold value.

7. The method of any preceding claim wherein the step of determining
handover further includes determining handover based on the respective

measured received signal parameters.

8. The method of any preceding claim further comprising the step of
calculating an average of the received signal parameters.

9. The method of any of the preceding claims for determining a
requirement to handover, an ordering of a priority of handover candidates or
both.

10. A method for determining a handover of a mobile unit in a cellular
communication system substantially as herein described with reference to
FIGS. 6-8 of the drawing.
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F—F Ry FI—TIEREINZDRED 2 D0HEM
BY T AFA (BF. BSSEWns, ) &7 KLY
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4
T\ IR 2D IWFORTEHRE (BT, MS&n
Je ) BITFUITBIORT S AFR I3 DN

RA—N2ETTIHEIBWT,

a) B3BSSHENY Rd—N2ERL.

b) %8BS SICHEGRTIMEIWEFA, fifgN> R
—NERIZBWTHA SN ER VAN TFIREDTWT
=4y N IWEFZHREL.

c) ¥ITFTYLTBIXUORTZAX%TaONRE
—NERETLLZDIIRY hT—IH1 RBLUBS S
YA FiIZBWTHELFIEEZESL,

d) ®ifdy—7y F IWF &8IEL.

e) ARG al@EL—T 4 >FENd3LIITHIE
AR aBIUOMSOT—FEMEY—F v MW
FfgftL.,

) §isdY RL AT —NEFRES—T Yy N IWFOTY R
VAL > TEHT S,

M ET A

(FEHR O FLAnEHER])

[0001]

(OB THEMTE] ARHIIBEBHEEIATLO
72D DA & —7—F 2 FH#E (Interworking functio
n ZRETSHRERICRD. FliskoV sHEZHRF 2
T4 (BWWFBSS) 2EEYFo#H3E (Z2NR
B) Xy =2y NI—ZRTIVFTHEHD
HANICET 5.

[0002]

[fEkDFIHT] %£7, FEOEDICAFHESTHERAEIN
DB L FDEREMNEL THL,

[0003) AP :Application Programming Interf
ace (7FUYH— gl - OaysIS 4057
—2Z)

ATM : Asynchronous Transfer Mode GERHERT—

r)

B S C : Basestation Controller (EMiBEI> ho—
)

B S S : Basestation Subsystem (BEH#1Fo 725
)

BSSMAP : Basestation Subsystem Mobile Applica
tion Part (MBI T AFLBEHT TUr—a>
)

BTS : Basestation Transceiver System (EHiE%ESZ
BRI AT L)

CCB :Call Control Block (&7 w 27)

C1IC :Circuit Identity Code (EIZEFHI—F)
DTAP :Direct Transfer Application Part (Eit#
BT T —a i)

E I R : Equipment Identification Register (B
ML)

G SM : Global System for Mobile communication

—NEEHFTH NI R T—F TV ZFAITHY 50 GSMP : General Switch management protocol (A
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24 wFEETORaN)
HA : Home Address (F—A7 RL-XA)
IMS1 :International Mobile Subscriber ID (JHER
TN WIIAEF DT
I WF : Interworking Function (A > % —J—F2 7
=)
MATM : Mobility enhanced ATM (BEXY U 5.1 HERA
TM™)
MM : Mobility Management (BE/EH)
MS C : Mobile Switching Center (E/N1IVEHE)
MS I SDN : Mobile Subscriber ISDN (ENIVIMA
#1SDN)
MTP : Message Transfer Protocol 2 (Rv&—2i
#7Oobal2)
MUNT :Mobility enhanced User Neiwork Interface
(FEYTAEREI-T - Ry " NT—T - A FTz—
Z)
R R : Radio Resource management (U YV —X&E
)
SS 7 :Signalling System 7 (No. 7545
S SM : System Startup Module (¥ A5 4 - A¥—h
ToT e E=Ta—l)
SCCP : Service Connection Control Part (¥—F
A AR T a HEER)
"TMS I : Temporary Mobile Subscriber ID (7245
U« ENAIIMAEERNF)
UNT :User Network Interface (Z—H + %w b 77—
DA EFTI—R) .
[0004] GSM., IS—95BXNNIS—-1361i
MU 72 2 SN SERERY b7, 1RO
BRI T A TAMERSEALHEINWTEBHORBH Y —
FFUFvEBETDH, GSMOFEMI. M Mouly M -B.
Pautet: “The GSM System for Mobile Communication
s” Cell & Sys 1992, ISBN: 2-9507190-0 iZfe& T
W5, 1 S—950FMIE. Elecironic Indusiries As
sociation/Telecommunications Indusiry Association,
Mobile station-base station compatibilitystandard
for dual-mode wideband spread spectrum cellular s
ystem, TIA/EIA/IS-95-A. May, 1995 ICFE&EEniTw
%, 1 8—136DFMIE. ElectronicIndustries Ass
ociation/Telecommunications Indusiry Association,
TDMA Cellular PCS (ANSI/TIA/EIA-136-99) TIA/EIA 13
b IKEHRHIN TN 5,
(0005] BISERFY M-I DEESRI R
FbiE, ENXCNZEE MSC) L EHFahO
—Z (BSC) , RUEMBEZERIATL (BT
S) THa. 2B, FHHAE TR, EHBEY T AT A
(BSS) AEMFa+n—3 (BSC) RUEME
EZEBRIATL (BTS) OHASHLEBIXIET 5.
[0006] arf—F> M, ENAITHE (MS
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8
C) REoTEITENTWAERHEEEEIC IS L TE
BINS, ENANZHRE (MSC) BEE#ELEORE
LNV EEBRTS. 51T, BEALIREE (MS
C) BETOBERRIIHTEIITFU T REA
URELUTHEET S, AT, BEENREAROD, /X
RALIEBFEEXRTSOAXI a3, #0357 F-1U >
ARz g icfigd., 2hXk3kaxr7aix &
BEZEEL TENTNZHE (MSC) KET2. B
BIZ, 1 D0EMBEZFEHEIATL (BTS) 50
BEMBIFO0—5 (BSC) KBET22 D08
HE o373 > TELENTNRER (MSC) %
BWBT5. EHIC. ENANEHEE (MSC) lENRE
FAHE (PSTN) X5/t xy b7 —2icxitd
BT — I TAEHBRT 5.
(0007] ENANLZHE (MSC) L0ENL~L
ZBWT, #£#Fa> hn—3 (BSC) FH5A61k
WMEMBERERTV72HEATS., COXIERMLER
BTU7EESOERILNS S, BB I> ho—
5 (BSC) RESMNEXRFTUTIIHLTI—FT 4 F
—3 g VEERVERBEEEEETTS.
[0008] MEOBRTARIL L. RiFx2ERT
AF5 (BTS) KLt hsEREINTHD, &
HWREZERIATA (BTS) B> >7NTHD., E
BANRE (RF) Z2ESRUZERERD.
[0009) BEERHEROFNICEET XML, &L
ML UVTHBENTIINZRE (MSC) ZBWTED
v, A REEL T, 1EHDNIEL 0 ERHE
DENTIZHET (MS C) 22EMH 5 WidHER/&
TIVT Ry RT—TITBWTERET S, TN A0
BELIIBEVEEES S, 22 1DOEN
AINAHE MSC) KilgEEoREM I FOo—F
(BSC) s, 1o MBa>a—5 (B
SC) Ko THEEOEMBEZFERIATL (BT
S) A E NS,
[0010]) BNSFy NT—0 7 —FFoF % dLARI
MOEETAERAHRESR (PSTN) 26RELT
&z, Tizbb, TDFw NI OhLEMRI R —
FRELTESENAIIKHE (MSC) 3R HLE
WWHEL., EF4 771 SNBF T HEEHLICLT
EZ2RENE, BNVSRYNT—IDA TS A NI ITF
vid, BEROBADIA—X>  N2BEERETSEL
BOABRN I VAR T —FF 7 F vy 2AVWTHEES
%5, PDH (Plesiochronous Digital hierarchy : FE
RN 7 5—F) BLKLSDH (Synchronou
s Digital Hierarchy: REAT PH#IWNAT F—F) 7
VeI A RUORNF IV I T BNEERBIE.
BERBHROELZ DT /NA ABICRESI, Ix7ark
U 5« GlHZEBEFICTD ETHERREERILS
5. LLiahs, EARI 7 AR5 &
WNoFy b= DERAZTI ETEMRIR—R>
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FTHB.
[0011]) Zo&5EISRYy RU—22BLTT
—FP-—EZRRBETIEDIIE. B20OT v hF—
oy b7 — 7 EERRAE Ry U7 LT LU CEE
THMENSH S, GPRS (General Packet Radio Sery
ice) xy "= RIOE2F—FFy hU—2ORE
FITHD, GPRSIEDWTHEICHEL WEHIT. Furope
an Telecommunications Standards Institute (ETSI):
General Packet RadioService (GPRS) Service Descrip
tion; Stage 2 GSM 03. 60 V5. 3.0 1998-03%&HD
Eo
(0012] ULALAENS, 2D08&0Ry hT—7
DRE. BA. REUEREHEIT FoBRERNERD
Ab&ERXy VI BRAFICEI RS,
(0013] F/2, XovbF—FFxybT—2 (AT
M. IP,. JL—AUL—, X. 25) B&KUEI5
ATLEN LU TERBEINZIRET—F - ANERT
BIMHEST, T BIUVFEOH— T AR— D
EDIINTy b —F2y NT—I A TSARIIF
YEERTSHZENSESNDTHEHOFEER. REE
HLTWwikWh, LihLadis, o777 o—F3E S
a>ba—5 (BSC) RURMBRZERI AT A
(BTS) &5—#9Fw R NTJ—0 DA 2 H—T—F
TEHELTD, ZOLIRAI—T—F27E. B
BWRTNA ABOT 25— —F 2 F2HE R
—HEO N aNEOS YT —F T EED L L
25, BiIZ, Xy hr—%Xv b7—2iF #EaF
Tioa  REFRELUICHRT -YEREEEET 50
5, BREEZLBEREUCHERT 2 LMHTE, £EL
LN ORNEERELZENTES,
[0014]) EBIT, ENAINTNARART 3
MOl=DDITF U TL REAL 2 ML REXET
- —F TR IR o T 5 0k E N
LDTHADM,. FHETEIB>Tn i, ZOXD
I, ROV AFLTE., axrar—T4 7
EELEIN TRV, ZEXE. 1DOENA LTINS
AWMEMMOBEIF (MS) ~OEREIIEICPRE (MS
C) Wh—F 4 TN, ZRNUZLoTY Y — AR
EicREBEEIND, AL EE. SREIA2EHED/—R
KOs THREINTWAENED Ry hT—IADF —
FOTAHEICOVWTHHTIIES., TORE. &%y
FI—=20hhnE b NREFBX T h— IV R
FEIIEL<RZ0, TNOZ2EBEITHIEVVETH S,
(0015]) #EkDENFTHRY M-I DHP—EZILY
T, A=NF v FLTnEHZ NI L THRRNERD
EBEINNETE, FEFELIVEEMBBEEZERI AT
LAA(BTS) Itk THEENS, HBFEZEREIX
T (BTS) BERESATLEESS, MBI T >
FhUA P ERICREBEEINTVS, BENSHER M
S) . TOMSHERAEFEL Tha2 BRI 7%
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AN—THHEMFEZERIATA (BTS) L0
) U BRENLT B,
{0016] MNERBRBEEEHTILNTUTEAIN-L,
BAEEANRT FSAZBERATEEDI. £<0 (&2H
HiZsRw h7—2TiE10 0 0EEETO) ERIILR
FNENHEOEMBEZERIATA (BTS) &
STHESNENT Ry bT—2 2B T5. Lizdos
T, BEMBEZERIATA (BTS) 237 TE-
2T 2 &RBRTH D, it BERUZFELN
o FHAN A SRR IC B 5. TN EOMNE RS
HEEEEERF I bO—5 (BSC) TETTA.
HiEas ho—> (BSC) iB2HD (100 0@
FTO) EMEESERVAFA (BTS) 25HT
b, EMBY T AFA (BSS) i 12o#EMED
>hO—37 (BSQC) &, ZhiciEman@aikottp
REZERIATA (BTS) £2880. #EROEME
arho—35 (BSC) TENRANRHE (MSC) &
EBHRT5. ENXANZER (MSC) B, ENTITAN
AADEHDIXRT T a ., moRy hT—2 (P
STN., =¥ Fw hJ—7) A5 —rIITA, &7
DOUY—AEH, BXU BEETETFT—IR—ZELHRA
L7-MAFEBRRVTE Y T4 #8, 2EDEROERE
BHTH, ZOF—FR—A, F—r0F5—all
DZEZBIUVETSYOS -3 VP AYTHES, 1D
DENAMNVZER (MSC) . 8%, T HADOMAHE
B|DSENTES, RERy NT—I T, BEO
ENTNRHEE MSC) PEEINTWS, R1IEH
RDENTRY NI D7 —FFI7F X 2HxRT 5,
[0017] HLIZRTESIT, ENMNEHEBEMS C
(1. 1) 13, #¥oHEpBa > bo—5BSC (2.
1~2. n) KENTNYZ1-2. 1~1—2. n
EALTHERINTOS, EHoHEBFa> PO—5B
SC (2. 1~2. n) &, FNFN1H0HMERZ
BHRIAFABTS (3. 1. 1~3. 1. i),
(3. 2. 1~3. 2. k). (3. n. 1~
3. n. DHENFNYZ (2, 1—-3. 1. 1~
2. 1—3. 1. i)y, (2. 2—3. 2. 1~2. 2
—3. 2. k), (2. n—3. n. 1~2. n
—3. n. 1) BEALTEEIRTWS, EBRY T
AFABSS1EE#MEIFO—5BSC2. 1&%#
WEI>hO—3BTS (3. 1. 1~3. 1. i) &
hoib, ZEMBY T AFABSS 2B
O—SBSC2. 2:EMAIa—-5BTS (3.
2. 1~3. 2. k) &b, ZEHEYTIATFA
BSSnidHZ#EI>Nao—5BSC2. n&E#HED
hO—SBTS (3..n. 1~3. n. 1) &b
B, IS ENAINZERBMSC (1. 1) &, 58
Yyr#1. 1—1. 2.°1. 1—P, BXU1. 1-D
ZELT, ThEN, HOENINZEHEEMSC (1.
2) . NEREFEMWE (PSTN) BLUOF—F Xy bT—
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9
JANDART v aa2A T 5. ERORMBEZERT
ATLBTS tERHOEMFO MO —5BSCEEH
EHEmTAI>o (2. 1-3. 1. 1~2. n—3.
n. 1) BLUEHEOEMBIFO—-5BSC&1D
DENTNZTHREMS CEZHEERETAU Y (1 —
2. 1~1—-2. n) BENTNERAY U THD., #F
NHIFHFMCREINTWS, EE, ZhsEHY
BEESNEZERS I >bo0WEr 0l > onhs
PAL S
[0018]
[FERMNERL LD ET28E] /9y hR—ZADF—
FEw b NT—0A4 2 TSBIUEMBY T AFTA (B
SS) HAERTALEHIRAMNIRT > a  HEERE
AT50RBEE<H0. LUDITEREN TRy MDY
— P DBREBLVCERIIBIAMRBLUIAPDET
FIEBREZ N,
[0019] BEFORINGHEMBY T AFTA (BS
S) BEEUTFAIHENT Y bTF—F 3%y hT—0AT
FyFTREDDAAZZILIZDNTIE, CORADFE
WMTHBOMICREREINTNS, ZOVATLADEE
12, EBEEINIBSSON Ty hF—FFRy b= &
DA =T —F 2 TERRIT DA —T—F T
HEE (IWF) Thd, RONBICERINTNDS LD
o X bF—%F 9 bI—2BEEY T4, 72D
B, BEHKHE. BE. BLONY EF—/)N, 23R
—hTBERET S,
» . Perkins: "Mobile IP Design Principles and Pra
ctices”, Addison Wesley 1997, ISBN 0-201-63469-4
BLW
- B. Rajagopalan, D. Reininger: “Wireless ATM: QoS
and Mobility Management” in Mobile Communications
Handbook second edition, CRC Press IEEE Press 199
9, ISBN (0-8493-8597-0.
[0020] A% —T—F 7 (1IWF) &, —
BIZ, Xy b=y b= BIUOEMBT T
ATFABSSEDA T —RAEETAIEa—F
A TTFNAATEREINS. 1 WFOHBETE. X7
v hNF =Ry NT—JIEEEINBEEDI I Ea—
FATTFNAZALTHECERTAIENTES, 1
WFiZ, o941 KR (BSS) THEHAENSI—TH
OB IUHEEE Y2 NV EECY T4 HENS
T NF—FFxy " I—IEEOTONINVICERT
5., BAEES WMAETOI I NBIUESERRZE
OMAEZET—FEFTHT RLAT =N, 512, M
AEVBRTEESEL TWS IWEFR2RET 20D —
T4 TERBDET S, Ok, BEOLY
AF— Tz ABIUMAFEB OEREZHEL
DD, mEMNDA I — z;b%m@%ﬂ4»zjbv
— U BERWEEE 25,
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10
BY T ZATABSSENY Y hF—F3y hT—21Z
MEEEET SO0V Y a—ra il Rand, N
ANAHRBMS C O, BEoxry hu—21 )V
Ak, FFELLIBWHROBS SEN Yy hF—F %y
M= FICHAERERT S Y —T—F 27 /- RicH
WERS, INS5DRYy RT—FZI VAN, 28TD
N 74 7T ERLE—DEESEETENTINZ
BREMS CIZERTAN—T7y b BIUEEEICETS
BERPBENZ ENS, EfZBEEON-RITTEAW
TEHRTBILENTES,
[0022] Xy hF—FRy FNT—JIFEEYT <
EYR—NTRETHD, FRHOVY 2—ra »ITA
TMICBELTEHBHENSS, I POXIRoFT—7 %
w R — O ERICOEBICHRT A ENTES,
(0023)] KOBEHOFT—F LS T4 v IDREEEL
TEWEISHROT I NI ATLARE 2RO AT
LMEFERTEZTHAINE, Bz, BEOT 714
— 7 o —ANEE SN THRWEN Y — tXIU7;m
W RIEZERTHRY P ARy hERETIESIC
DN Ry hT— ﬁ_ﬁbf%\ﬂ&xbr 5
Ry "I —TA T IA NS IFy2ERTIMEND
3,
[0024)]
[BEZMRTS-DOFER] LRENEERT 52D
I, AFHIZLSER R Y NI AT LT, EEU
FAMENTY bF—FFxy hNT—2 &, WIELEEY T
A BERNTy R F—F Ry FT—T LBEET DS
EH1DOHEMBYTATFTA (LT, BSS&EW
9, ) &, 2RI, WIEBSSKEEHFa rO—F
(LLF. BSC&Wd, ) 281, HidEYUT 2 3R
NTry bF—=F 2y N =735 82y hT—o~Dd
B EBLIDDT N PEFTE, ZLEREETS.
[0025] FELLIA, RiIBEEUTAHEENSNT b
F—FZy "NT—IE. 41— T—F T (B
T, IWF&Wn3, ) 2HWVWCHEZEBSCE2EL TalE
Pz EB1DDBSSEEBELTREY, MR IWFEI
OB —¥TEHINS.
[0026] fFELLIE. BRIV NT—F 2T A
. EEYT ATy b —FFy N7
D FENET RVAY—NEBITETS,
[0027) FELLIZ. BEEISD., H5WIIEEHE
BANOF— 5 BEVER I T4 v IE T AT —F
WHETH 5.
[0028] BiziFELLIZ. M7 Y3y —hro
I Z2AWTEBRIN, §igy— bUIqIdRIRETEEY
FAIEENTy N =YXy b T—2 CFiREEAR Ry
D= tOEOTaRNINITYE LT EETT D,
[0029] FiciFx LI, RIBIWFEmEBSC
CHEEINTWS, /2, IR IWFIiZ, BS SH#.

[0021] ARBOFEMFAICL-T, HRkoHEH 50 FEE BEHTHE, ERYYV—IEH, 2—YE7Y 7
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F—al, BXOATOFI LTI oS DR
IoTATAERBODIERNEELN,
[0030] BichrEL < ®iEe7 RLRAH—Nid.
ENALIVID, BIREEY FAHENRTY b TF—FFRY
b= RNTON—T 4 2T DI=DDN—T 1 T
W, WMAETOT7 7). BXUOREERESH,. MWL
EHhRBISCTHRERRETH 2.
(003 1] BioliFELLIE, HIEIWFIKE-T. &
BB TRAENETENS, T2, mae IWFI, #i
HREEUFAHENTY bTF—F Ry bT—7iIZHT 3
TOFTTFY T RETTHIENEEL N,
[o032)] HizlFELLE, ENAIMAEISDN
#E (BUF. MSISDN&W?, ) 2HwWTIOHY
T FYT A AT AEERT S,
[0033] BiciFELLIE, ®BIEmEYY 50 HEENRST
v hF—F Ry FT—ZIFATM GEREREET—R)
iICEONWTnS,
[0034] BIZiFrELLSR., 71 ¥ 72— AIXG
SM (Global Sysiem for Mebile communication) =Xk
DT3B,
[0035] BizirE LI, ®igdsy — b1 idarse

IWFRIARBL TS, £z, @ity — b7 I1 1.

EFL<E #ETEUYTAHBETY T —F Ry b
T—HNDEEDRAL Y PIT I vFENTNS,
[0036] miEey RLAT—NNE, L. HE
ENTIMAESNT (IMS 1) . B8RRI SDNE
B, B20WENRTY FTF—F Ry N TN —FT 4 T
ERERTFT S,

[0037] MSISDNR. BEREAYE—Jl2BiF
5HTT7RUABHRESE (1E) ELTEENS &R
EHE L,

([0038] BEF I T74vIXTIDEDIZ. ATM
FETF—2abMV1HB3WEATM? Y 75—
A AV 2RERINSIENEEL,
[(0039] £ HDOBRICINI, BERETHSE
BIUBEEND I T4 v I EEI R R T—I TR
LR, B—DFRy NI—IA 2 T7FAMSIFXITL
ST, T—F¥BIXSFFOBMAED b T 7 1 v I RHLEF]
EETHDIEEZRYMETDE. EELLIE, BRs512%
7z AEMAER NS,

(004 0] ARHOHOBAIEINZ, 1>F¥—T—
FUHEE (LR, IWF&EWnS, ) 2@LTEEYF
ARy hF—FF v M-I RERINZDEL
EH12OEMBY T ZX5A (BIF, BSSEW
5, ) EFRVAY—NEEHTD ENTRY PT—F
VIVATFAEBIAEEHR BT MSEW3.) @
MBEZEHTIHEICBVWT, a) WMEMSKETSHE
WEEHDHIC, R RVLAY—-NROMNEEFHFEZ
BEEL., b) MiERZEWVWTHEM S DEFEEITN,
¢) BMIEMSFERINZBEINANMEMSZET VT4
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FELTYT—2L. d) BidEB YU T RNy bF
—F Ry hT—ZHTHRBIWFOTY RV AZRIL—F 4
SOTFRUVAELUTRETS, Z&28HET5,
[0041] *EHOISIZHMOEAICINE 124
—J—F IR T, IWF&EWS, ) #@BLTE
US43y b F—F 2w =T RE Iz
Pl EtH 1 DOEMBY T AFA (B[F. BSS&
Wd, ) E7RVAT—NEZFTB3ENI Ry FT—
FUOTVATLACBITEBER CLT. MSEnd. )
THRE2EFRT2HHIZIBNWT, a) giieMSol—7F~«
DUEREEREA v E—COWAELTHEEL, b)
SN —F 4 /BB EAVTHEMS IcEET 5 70
FIITFITA AL o REFEAM, BIRL, ¢) B
— VYRR, =TT, BERE. BXURTZOXRY
Ta N EENLERT I a EMEIWEFICES
TEEL. d) WMEMRENZEINZEEIIIRTEE~E
RINEZREL, THINAN > EESITRIS—AvtE
—TEIKRT, JEEEHEITS,
[0042) xEHOETSIHOBAICINT, 124
— T —F7HRE BT, IWF&EWS, ) 2BLTE
BUF RNy hF—FF v VT —JICEREI N
B EB 1 DDEMBY T ZAFA (BIF. BSS&
N3, Yy EFRLAY—NE2HETAEEINS Ry bT—
FOTIVATFAICBISBER (LIF. MS&nd. )
THEERETAHERICBNT. a) SEEERERE-ITE
BEEKZAE IWFTZ{EL. b) RICREEREERN
HIREEY TR/ T Yy bF—F %y 7= ~AlT
ENTWBM, FoAMIZEITsNTWahaHEL,
c) MIRFREERAATICANTSENTWEEEITIL.
WM ET — DA EEANEREL. d) SEEoHd
B1LL0a3 73 LTS, JEERMET
5.
(004 3] £RHoXSIZHOBERICINE 2200
A - —F 0 E BT, IWF&EWS, ) 28
LTEVUFABENST Y hF—FFy b — 710k
INASREB2DO0RMBEY T AFA (BLF. B
SSENnS, ) EFRVAYF—NEEFTEENT Ry
FI—F U TVATAICBNT, BR2DOODIWFOHE
TBER (UUTF. MSEtW3, ) oI F7FUrr7B8iU
RPSAFRTa DN REF—NEETTIHELS
WT, a) $BBSSHN RF—NZERL, b) %
ZBSSICHEGIIMITIWEAL, #imN> REF—NE
RIZBWTEASNAEBRENVBIFIIESWTY -4
vy FIWFZHEL, ¢) V7Y T7BXURTZ
RO a ONY RE—NEBETI-Dlcky hT—
Y94 RBIUBS SHA LB THERFIELEE
L. d) Big¥— v IWFLEEL e) OFXI
BB —T4 T ENDBESRHRIZ I3
BLUOMSOTF—F &I —7 v b I WFANRBHL,
) B RV AY—NE2§RRI—T Yy N IWFOT K
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LAWK XS TERTS, JE=E8MET5,
[0044)]
[REFOEHmOBE] K213, ARHO—ERBEICX
SEMBYHTLVATABS SENTY NF—F Xy R
—OIREER TS EN IRy N T DRy hT—5
T—FTFIFrERT., REBRREICLINT, EH0R
WREI>RO—5BSC (2. 1~2. n) & 1%
— ) —F B IWF1~IWFnZ2FnTnAal T
Ny hF—F 3y bI—=JIERINTWS, 25
IWF1~IWFnll #FWry bF—F%v b
J— L OHEERERETAOHLTAEMFI MO
—SBSCEEARE. ThbEELCEBRINETSZ& (¢
o-located) ZEFE LWy, IWFIEHIET2BS CHICH
BEINTHIV,
(00481 N bT—FRYINT—IRXTHVFE
NZONLEELWT RLVAY—/NASH., PELZ, o
—¥IOT7 v N—T4 2 TER, BET -y L

DF—F 2N TE, 7RVAS—NEGEATFLE
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SCCP) BAPI (FFUsr—a> -Fuiszxr
FeAITT—R) Bty FEELTTY 7 EAWE
THD, SS THEHET. SSTAY Yy ZICkoTER
HENBSCCP API#%#BS—IWFAIET 3.
[0093) ENRAINATMIEEELZI 2L —FT3M
—UNIAZ v 713, FECEEINZAPI#ELT
IWFV 7 b ZIZHARETHS. [WFVYT D
I7 AR LB EEHEZRETT S,
(0094) 3, IWFVIhrHLT
H11lid,. BS—IWFVYI I NIITFT—FF0F %%
79, IWFYZ YL 7aR—F MIEICEFIC
RTEDa—NicTL—o ¥ Ens,
VAT ARIY— Ty TEY )
-MTP2,. MTP3BXUSCCPRHER5SST7TT
[ s ) O SR
« B S S#HlH
e AT & B A
)Y — B
- BEEE
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T RVATSAT N
cIWF—IWFA{ ¥ 7x—X
-GSMPZ547 bk
-MATM-7n03%3,
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[0095])] TNBETDa—-IOELITHREL T4 T
A EBRL. BRAEEEEERTS, FyR—-2Y
—RNEFENWT, INSEDa-IVEHRIC1I DO A%
BETS, T—FR—AT—NIEEBET I I 7EMND
FAZELTERINDG, INSEDa—VEEEEIN
A I T —AEBLTEVWIEET . IN5ED
a—VOFEERDOYEY > a > THET 3,
[0096] H. IWFVYZMIIT7EY2—ILOEM
H11KRTBS—IWFYIZMIZ77—FF7F%
DETOEZa—NIEDWTEHRT S, ,
(0097]) 1. YAFHAAY—bTFOTEZa—NV
(S SM)

DL TATA RV ATLOBHBLNTIWE OB
| EZTS, IOIT 4 T4, HEECC. #E
BEEMM. #HUYV-2EERRBIUIBS SHEEY
2= DEI MO ED 2 — N ERETD, YATAR
F—h7wTEDa—)lid., IWFIEBII5HELDINS
A—FETOTSITTR2000 A1 ¥ T —R
ERET 5,
[0098) 2. SS7T7ObaARE v
SS77ObRaNAY v I NRETHEEITIROBEDT
H5.

[0099] (1) MBIV V—AEIZa—-NMHEDER
ko> T, BSSEDMSCCPOaRTirg  BREIL.
WEL. BT 3.

[0100] (2) BSSHhLZELEZETOENTIL
BEEAyE—J%, TNOEZE LRI aB2R
METBaRT g PEHTEHIID, BRUYV—-ZAEDa
—IPNJET,

[0101} 3. BSSHIf
BSSHIEED 2 — VARSI 2 HEEIIRDOBO TH
5.

[0102] (1) BSSHI#EI. GSMU—YXHH
D/=DITBS SMHEMS CADA I T —A L THEM
ENBLAIYIFREETT2EEZET 2.
[0103] (2 A%—+7v 78 Uty M FEZR
BENT A ETBSSEHEAY—FEES,
[(0104] (3) EHEEHI—F (CICs) IK&ko
THNENDIETOEBREAY -’ v TEBDT A RV
RegicaHlbd 5.

[0105] (4) BSS,aYEyhk (RESET)
ERETHE, FOBSSKEETAZETOREIYY
L. ¥ZBSS O TOEKET 1 FIIRELLTHE
T

[0106] (5) BSSHI#HIZ. BSSizkoTiE:
ENEERTOyF IS 7T nyF AR IEEEE
5, o
[0107) (6) SS7TR¥w72@ELEZSCCPO
FPa L AF—EAEHWTBSS EBET S,
[0108] (7) 252, BSSHEITRDT %7
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T—AERETS,

TN A BT L EREEEREEFH TS50
F—HFR—AY—NEBETS,

*BSSA AT —AEHICHETZBS SMAPX
wl—UEEETLEDICSS T AT v EERET S,
*BSS—MSCAFTr—ADREZANSES/-D
DEHUV—AFEL 1Y 8 ET S,

[0108] (8) BSSHiffickoTEBEINZESX
NBAv -2, 212972 —ACBERLEEDE
INAIZEER L Tn,

(0110} 4. T—=FR—AH—N
F—FR—AY—NPRET2HEIROBYTH S,

[0111] (1) F=FR—ZXHF—NiZ. IWFIch
F5F—FR—ANDT 7 A RRETS,

(0112] (2) AFLRY—FTvTHIZSSM
KWEOHEHENDVAFLAL T4 T b—ars—%
2RET D,

(0113] (3) NRATZTHEAZINSIWEFTR
VAR E DOV DEEREETS,

{0114] (4) E1BIUVATMA ¥ Iz —AN
SA—FEF—FR—AICHREEINS,

[0115]) (5) F—FXR—ZIX, ENTINDF R
FUMBEFBREZRET 2. SaTORICEART 2EHRD
F=FR—2 TSNS,

[0116]) (B) 5—FXR—AY—NFUYV—IABE
BRUBID Y THBEEZER T2,

[0117) (7)) F—=FR—ZAF—NETERDA>F T
T—A=RET 5.
 F—T IR
CEFEQTF—ITNIBITET I OHESN L S EERAS
CFOF—TNDOT RS
< F—7 VBl

[06118] 5. BYV—ZEH (RR)

HR)) —AEBED 2 — VR EET AR DED
THb.

[0119] (1) BRUYV—AFEEZ 2, #
PliER. . BIUONEEFOLIRELY Y 50 Bl
DO, TabbRy NI ROGSM RIL
SRR bONE5%8ETS, GSM RIL3ITok
I3, European Telecommunications Standards Inst
itute (ETSI): Mobile Radio Interface Layer 3 Speci
fication GSM 04. 08 Phase 2, April 1997 IZHEZh
Tha,

[0120] (2) EREUYV—IEE (RR) HROA
DH T —ARRETS,

SR —RAEEIRT o a OIS, o, BLOY
HEODOBBHEBRT 12— ~\O1 ¥ T2 —A%
BT s,

CBEBEHE (MM) EP1-n5ODTAP (E#k
ET U r—a i) Ave—IEZTMT. Tns
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BRSSTAF VI EDLH 72— RAEFBLTBS SA
FHET B,
*RRIZ. SCCPaORY Y3 OMIBIUHEEE
BEodDSSTAY v E¥ERETD, A—1 257
T—AAyE—Il, ZO1 ¥ Tz—A%EBELTBS
SAHF#EN5,
TN RF-NFIEEETTE2DICIWFEF—IWFT
ETr—AEERTS,
*RRIZ, 5—FR—-ZAXZPBIFBIRIa  EHE2E
HTBDOT—FR—-ZAT—NEERHETS. ZOEH
BN R —NEEKTTIDILETHS.
[0121])] (3) RRIZ. SSTAFZvIMLZEL
7“BSSMAPEHEAyE—YEBSSHEITED -
NV—TF A TTB, B, A—{ VI T —A TR
HEGEERT N HZBS SHENSZIIHTEE. M
MEBEUCCEZ a—NAERT 73 2R5L3
IZEMd 5,
(0122} (4) IWFTOMAFRRIZEELT. R
RIZF—FR—AH—NPEENT NI TS E2RET S,
IOy, IWFIEMEIN/-MAEERZT Ty
GRATHDIEREND, TNXNTNFTE. AvtE—
CHBNREREFEOENTIIICEBR ST 2/200F
Ja—)EEETEREZNS.,
[0123)] (5) RRiZ. BS—IWFTOENI
BEOEDICENANT—F T Oy I E2ERT B, BN
T, ZOENRMNTF—F 70y ZHAMMIC X OIEES
TEHENS,
[0124] (6) BEMIWF LT, RRIE. N>E
FTRHER A E-CEBSCRMSZELEE. N>
RA 7F@E=MBT 2, TUT, BEMIWEIZ, B
IWFORREBRALTHRONY RE72ETT 5,
[0125] (7) #&BMIWF ET, RRIE. BIDI
WEREN RETREZPREFET 272000V —XiZDN
TBSSiKHWgEbES, FoUv—anEETl
RRIEMATM 7 OF IAMITTMATMN KA T7F
EZETT 5,
[0126] 6. BEHEE (MM)
BT A EBEY 2 VNERTIEEIIROBEDT
H5,
[0127] (1) MMEYa2—)E, Xy hu—2%
4 ROGSM RIL3 MMZ7ohalzEFTS,
[0128] (2) TWFIZBWT, MMIEIXRDEY 2
—EERET 5,
CEEEA Y- BXUVI0EHOUY Y —ZATHICHE
3% I 4l :
‘MMBIUCCAYyE—TRZEBIUEEL. RR
RT3 aOBRBIBIURTEIEZBBT 7200
RR
T RULATG—NIS T RV AEBBEREFRSTFLA
2547k ‘
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s IWFUYV—ZABRLVENTIIEEF—FICETAHT
—H R—=Z TN
-MUNI APIZEETALEMATMIOF,
[0129]) (3) MMiZ. BS— IWF TEEaNL
ENANDEDIZ, MATMSRy U —Z T THE
EHTFEEBEBTAREEHEHSTVWS, Ry hT—0 &
DEHMENL NBRELMML T YORETH S,
[0130] (4) MMIZ. F—FR—ATDENTI
F—F T Oy T IRBWTENT NOMBREREZEST
3. ZOMBERIE. VEBEHFHIVWEIIMSIFTFY
FIBWTRELIENRTES,
[0131] (5) HiBYhOMEERIIT—FX—A
WBWTEHNICEYICEINS,
(0132] (6) ERYV—AFTEE 12— 56%E
EANDPHE R » -2, MMICK>TC CAE®
NG, BHEHEA -2, £ CCRhGEELE
DTAPAvE—2BETEENICRRART,
(0133] 7. MHiE (CC)
IEHE (CC) TP a— VAR 2HEEIIRDED T
H5.
[0134) (1) CClE, GSM CMLAVvaER
L. GSMEMATMEDEIDEA > —T—F 2 7%
EITT 5,
[0135]) (2) CCid. HEIREE (Call State) BX
T"GSM RIL3 CCHATEHRETS,
{060136] (3) CCi. GSM RIL3 CCH*
- THEASNS NSy a EgRT (TID
5) ZEOYTTRRETS.
[0137] (4) CClE. kDA &7 — A%
T3,
» CCHL ENRTIINARNTTEEREED TAP Avk—2
CELTMMEERET S,
- CClt. M7 7oy2 (CCB) OERICELTST
—HFR—2AY—NCEFET 5. CCBIE. WA
MR EREZ RN T 2D RERENS. ZOBRIIR
REZa—NCEoTNI RIT7OEDICEAEINS,
s Py B ANETTORHEA v—ICEL T
CCIIEWIMUNIAP I 2&EET 5,
s ENAINBINEOREIEIZELT, CCEH. TRLRZY
SA 7 REBLTTY RLASF—/NTHEMS ISDN
EREFHRIES,
cCCHGSMPZBELTATMAT vF2EIHL, B
XL/ BIRDORIC, SERT AR a »Ehl/
WIaZEITELUTEEERRFD.
[0138] (5) CCIE. &F/=. N RET7FED=
DIZRR EHET 3.
(0139)8. ZFRELRZSA4T7 b
TRUVAZSAT > bRERTLHEEITIROBDTH
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[0140]

(1) 7RLVAZSA47 2 RFE, ZRLVA
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H—NNMEDIMSI. MSISDN, BXUHA (&
—AT7 RLR) BO7 RLAEREEBSZLick-> T,
T BS—IWFIBIBAT7RLAR YL FI—EX2E
T9%. £/, 7RVAZ A4 7> M3, MATM%* v
P ROY—E ST A05—2a 2 —NDAT
M7 RL A 2RHtT 5,

[0141] (2) IWFRAY—H 7wy T7OM. 7Rl
ATSAT PEF RV AY—=NEDTCPOR 3
CEBENL, VIR MOREBLUREDZREDRED
RIS,

[0142] (3) PRVAZSA4F7>ME. IWF2
PIR—F 2 NS OEREZITAIT, TNE5ETRLR
H—NNEET S, ERINZERZED 7 RLAT—
NINEDOREFWEER LT a—I~NEah 3,
[0143])] (4) PRVAISAT > RMERODaHR
—3 2 NEBHET S,

*MSISDNBEDFR—LY RUAHANOLHZ1E
e ey il

- IMS INSHANOTMERET IBEEHE

c BERERODOT R AN,

(0144] 9. IWF—IWFA>¥%Tx—2A
IWF—IWFA & 7 x— AR BT IEETIROR
DTH5,

(0145] (1) ZOEZa2—)ViL. BETEBS—
IWFEDTCPIRY T a VHELZBRBL, Tno2
BETIHRIEHAS>TVSE, ThH60IXRY ra i
DIWFANDQEDN Y RE—NO=HlcfFAIND, ¥
“NBXUOGIZSAT7 > hH1 RiE, I1P7 RLVADESE
REFMAIICL>TiREEINS. Thabb, HEREF
TIODEWIPFRLVAZEETS IWFRT—)N&ix
D, ZOEWIPYRVAZETBIWFRISIAT
hZieBs, 7AW 1P7 FLA 139.85. 243, 15%%F
FTAHIWFLEIPZRUVR 139.85.243. 17 2F 93
IWF2EBEWITERLIDELTWEES, IWF
1B SAT7hERD, IWF 2080 —NERRS,
[0146] (2) IWF—1IWFA ¥ 7xz—RER
DaAR—F b EERT S,
TNREFTEER I T a3 DD OEE ) —
AEH,

[0147)10. GSMPZ5A 7>k
ZOETVa—IWIE, a7 aoEm/HBROX Dk
A vF o TBRERHEIIERT LT TH D,
[0148) 11. MATMZOFIH—N
MATM%RY N7—ZDEHOMATMZOF 7+
P&, axr2a>lEDONY 7, MER.
BIUEEDER—LT7 RUVARFEETR—-FT 5,
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a2 nN/=8RBE&8 1~ 1813, FNFNKRICHAT
BATF Y TEFRT.
[0150) (AFv71) SS7x¥vrid. LB
YT AFLBSSMAS5SCCPN-CONNECT
@>7U—bbAY3AvE—D) 1P —a
ZTES,
[0151] (AFwF2) SCCPaxs3>1ID
BHESCOAYE—Y (O FU—FLA VY3 AvE—
2 ((LEFEHESR (LOCATION UPDATE REQUEST) ) ) %%
§95E, SSTRY TR ENEERY Y —AFHER
RANERET S,
[0152) (AFv73) RRIZ. BEFHEREDS
FEEMMAREET S,
[0153] (AFwv74) MMIZ, I1MS I EfER
(TRANSLATE IMSI REQUEST) 27 KL A7 547 > baiE
£95,
[0154] (RFvT5) PRVAZIAT > M.
TCP/IPZBLTIMS IZTHERE7 Bl Ad9—
NNEET D,
[015658) (AFvy76) PRVAZSA T M.
FRUVAS—=NMSTCP/IPZELTIMS I £
BEEZET 5.
[0156)] (RFvT77) FRVAZSAT ML
M S I Z5#5% (TRANSLATE IMSI RESPONSE) Z MM~
£33,
(0157)] (AFv78) MMIEATMABESHER
{ATM LOCATION UPDATE REQUEST) #M—UN I ~ZE{ET
%,
[0158] (AFv»79) M—UNI. ATMEE
FHERICHT S ATMAEBESIEE (ATM LOCATION 1P
DATE RESPONSE) #MM~R T
[0159] (AFv710) MMIEMBEFHBEAY
T—TERRAEETS,
[0160] (AFv711) RRiIZ. COAvE—
#SSTAF Y I~NEET S,
[0161) (ARFvyF12) SS7TAFvZ7IEIN-D
ATA%ZBS S~%EET 3,
[0162) (ARFv713) MMiZ. RREMERR
R RELEASE REQUEST) #RR~ZEET D,
[0163] (AFv714) RRIEZ. SCCPIax%
2aYIDEESVCOAvE—Y (FUT@eSH) £#SS
TAY v INEETS,
[0164) (AFvS15) SSTA¥vZIE. N—
DATA (ZU7&%) BEREBSSNEFT 2.
(0165] (AFv7/16) BSSiE. N—DATA
(DUTFET) A5 —2a3%SS TR INE
55, '
[0166] (AFvyF17) RRIZ, SCCPax”
arIDEEDCOAYE—Y (FUTRET) 22E
T5,
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[0167] (AFv718) RRiZ. SCCPaxy

2aYIDEATASCCPaART a2 MKT5,
. [0168) 13. EFEH (BREbbodo—3>7
TruA)
131, BEHEMSAHWBS—-IWFICkoTH—T7&
NTVENBEBRIYFZICHLODTADIEEOBS —1
WFTONEREFFEEZRY, IPORENMFaINS
BEB1~261d, FNTNRICHEHTEIAT v T &R
R

[0169])] (ARFw71) SSTA¥vyrid. £HE
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Q> A)—b A P3RAvE—) 1P —a
EZITHS. o
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EHESCOAvE—Y (27— A1P3AvE—
2 (frEFEH ER (LOCATION UPDATE REQUEST)) ) Z=3%%
F95&, SSTAFvIIIFENEER) V- VEHER
RANEET S,

[0171)] (RFv73) RRIZ. iBEEHEREE
FHEEMMARET S,

[0172] (AFw74) MM, I1MS I £&#Esk
{(TRANSLATE IMSI REQUEST) 27 RLAZ 5147 > h~i%
£§9 5.

[06173) (RFwT75) FRVAZ 547> R,
TCP/IPEEBLTIMS IEZHERE2Y RL XA Y—
INNEFET B,

[0174])] (AFv76) PRLVAZSAT > M.
FRVAH—NMSTCP /I PZBLTIMS [ &
BEEZET 3.

[0175] (RFwT7) PTRVAZSA7 ki,
Z T, F2/E'/N7 I (NEW MOBILE) T s Z &zl
Hd5IMS I ZH#2cp (TRANSLATE IMSI FAILUGRE) #M
M~NEET S,

[0176) (AFwv78) MMIiEZ, IMSIBLUN
P (Rxw b= 7V 74w I X :Network Prefix) %
FRVAZSAT b EET S,

[0177) (RFv79) TRVAZS517 M
TCP/IPZBLTIMS IZTHREREY RL XY —
NNREET 5B,

[0178])] (AFwF10) PRVRAZS147> b
X, FRVAS—1RMWETCP/IPZBELTEENT
NVEROBEEZET 5.

[0179)] (AFwF11) PRVAZSAT7 >k
2, HLWER—ALT RV (HA) 2F8935HTN1T)V
% (NEW MOBILE RESPONSE) #MMANEFT 5,

[(0180] (AFv712) MMIZ, LOCMSERVERY K
VAEREM-UN I ARET3,

(0181} (RFw713) M—UNTIIZ. LocMServ
er7 RLX&EFR—L7 RV A (HA) %Z&3rLOCMSERVER
7 R L RIEEEMMAET.,
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[0182) (RFv714) MMIZEZLOCMSERVERY
RLAET7RVRII14T7 > hEET S,

[0183] (AFvy715) ZRVARZS14T7>k
2. TCP/I1PEBLTEOEREZTY RL-AH—/N\
%S 5.

[0184] (AFv716) MMiIZ, ATMEEES
EREM-UNIAZEETS,

[0185) (ARFv717) M—UNIIZ, ATMM
BEFSEEMM~NETD,

[0186)] (RFv718) MMIZfrEEFHIEEAY
—TERRAZEETS.

[0187] (AFw719) RRiZ. CORXvyE—¥
#SSTAYwI~NEETS.

[0188] (AFv720) SST7TAF¥wZIEN-D
ATA%ZBSS~#%ET5,

[0189)] (AFw721) MMiZ., RRE\EHERR
R RELEASE REQUEST) 2R R~NZERFET 5, )

(0190] (ZFw722) RRIZ. SCCPax”
arIDEENCOAYE—Y (FUTFPHSE) 2SS
TAF v I~RET S,

[0191) (AFvF23) SSTA¥ v, N—
DATA (ZUT7@WE) EXEBS S~EEFT 5.

[0192] (RFv724) BSSiZ. N—-DATA

(DUTSET) AP =23 &SSTAFvI~E
ET5,

[0193] (A5v725) RRIZ. SCCPax”
g IDBEEUCOAYE—Y (FUFPET) 224E
35,

[0194]) (AFvy726) RRiZ. SCCPax%>
2 avIDEETBSCCPIRY a3 E@idT s,

[0195] 14. (ENLINEEDES
141 ENMNRERLLZREIFIEE RS, HF
DERENfMENZ2RES1~3 112, TnFnkicEH
HETBA7w TERT.

[0196] (RFvy71) SSTAYwIZE. #HBE
YT AFLABSSMESCCPN—-CONNECT

(T TY—=bLAFVIRAE—D) 1P —ar
=TS,

[0197)] (ARFwv72) SCCPaxy¥3>1D
EHETBDCOAyE— (A7) —rb1 ¥ 3 Ay
— (CMY—E ZXZFR (M SERVICE REQUEST)) ) ==&
§d5E. SSTRY Y IETNEERYY—IATER
RAEEFET 5.

[0198] (AFv73) RRiZz. a—h)F—¥~x
—AETF v L. BN MIBILE TAG) #8EK T
z,

{(0199] (RFv74) RRIE. RR EST I
NDZCMH—EAEREA v - L TMMAEE
g5, ‘

[0200] (RFv75) MMIZENTINVBLUZED
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BB ROBEMEEZRET 5,
[0201) (AFv76) MMiZ. CMY—FEIA&RE
(CM SERVICE ACCEPT) DRRF—HFEREZRRAZEET
%,
[0202] (RFw77) RRiZ. SCCPaxr
aryIDEFTHCOAYE—Y (CMY—Y AR
#SSTAY v INERFETS,
[0203] (AFv78) SS7TA¥vw#iF., SCC
P N-DATA (CMY—VFAKHE) EREZBSS~
®“ET 5,
(0204] (XFw79) BSSit. SCCP N-—
DATA (v 7w 7 SENP) AvtE—) A4
—3 3 BSSTAF v INEETS,
(0205] (AFv710) RRIZ, SS7TAFvY
MESCCPORZIa»1IDEFETECOAVYE—T
(ty v7w7) 22ET 5.
[0206] (AFvy711) RRIEFODAwE—%
MMAZEET S,
[0207) (AFv712) RIL3 CCAvut—
D (B RFY ) i ENANYTEEBIL. MM%E
BLTCCAEEINS,
[0208] (AFv713) CCimHETOy 2
(CCB) 24®7 5.
[0209] (AFv714) CCH. SZENTII
WD IERRENE S (CALL PROCEEDING) Z2MMAEET
5,
[0210])] (AT w715) MMIERRFT—¥ER%
RR~NEFET S, ,
{0211) (AFv716) RRIZ. FOFT—#%S
CCPax73¥a>IDEHICSSTRIVIDSCC
P~#g%T 3,
[0212) (AFv717) CCiE, MSISDNZE
WESR (TRIMSISDN) 27 RV A7 514 7 > hEET
5,

MS I SDNZHGE (TREMSISDN#RESP) 2 C C~3KT .
[0214] (AFw7F19) CClE. ENIINIIT%E
HT5F v xR NEEDHT, MMCC SYNC RE
QEIDYTEREEBIIMMAKEET 3,
[0215] (RFv720) RRIZ. SCCPax¥
a21DEFTEHCOAvE—Y (BIDHTERMSS
IGNMENT REQUEST)) 2SS 7AF v r~&{iEL. BSS
MAP#ART10%Ay—hrZE3,

[0216)] (ARFw721) SSTAXvwZIESCC
P N-DATA (BloHTER) ER%EBSSAEE
T35,

[0217] (AFw%722) BSSiE. SCCP N
—DATA (BI0%TSET (ASSIGNMENT COMPLETE)) -1
DT =3 ESSTARAYINERFTS,
(0218] (AFw723) RRIZ. SCCPaXRZ”

[0213] (AFwF18) TRLAZSAT Y hiE
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arIDESUDCOAvE— (EDYMTET ASSIG
NMENT COMPLETE)) 2Z{EL. #1~¥T10%ELT
3z,

[0219] (RFv724) MM
ssien Confirm Z#CC~ZEET 3B,

[0220] (ARFw725) CClL, #—7>»SVC
a3 273 3 >k (0PEN SVC CONNECTION REQ) #MAT
MY RANZEET S,

[0221] (AFvy726) MATMIE. #—7>S
V C a7 i a HES (OPEN SVC CONNECTION CNF) %= C
C~ZEET 5,

[0222] (ARFvy727) CClZ. GSMPZ 51
T EALUTGSMPORY a2 7075 467F
5,

[0223) (ARFvF28) CCHE. ENTIADE
it (CONNECT) Awvt—T2EDTF—FER (MMCC

DATA REQ) EMMA~AZEET S,

[0224] (AFv729) MMIZFDT—FER%
RRARET 5,

(0225) (ARFvF30) RRIZ, SCCPaxs
>a3>IDEEUSCCP_DATA%RSST7RY w9
~NEFT S,

[0226] (AFv 73 1) ENANTESERERELE
(CONNEC ACK) THET 3.

[0227]) 15. BBF (ENANEEOEE)
B151d. ENANERBICLIRESTIEEERT, Kb
ORECHESNAEBREE 1~3 213, FhENRICH
32327 v TERT.

[0228] (AF971) SVCHIDA Iy —
aHATMERT7 RLVA 74—V FOBEREMS 1 SD
NEELEBICCCTEREEINS,

[0229] (AFw72) CClt. GSM TI1ID%
FORI T a BN T, F—IR—AHEE
WAL, E1BXUCATMUYV—ZAEFTHT 3,

[0230] (AFv73) 2% v a REERINM
M~NEEENS,

[0231) (AFvy74) MMIiZ. RR EST R
EQZERRNERFET S,

[0232] (AFw75) RRIBCLAvE— (R
—P2H) BESSTRYvINEETS,

[0233] (AFv76) SST7TA¥VZIESCCP

N—UNITDATA (R—T>%) BEREBSS~
EET 5,

(0234)] (RFv77) SS7TA#vZ7id, SCC
P N—-CONNECT (@>FU—rLA4¥3Avt
—) A V- a ESET S,

[(0235] (AFv78) RRIZ. SS7TA¥Zw M
5SCCPORYZarvIDEETLECOAVE—T

(A>T U—=P LAY AyE— (R=DTHEEP
AGINGRESPONSE) ) ) 2%Z{ET 5.

FO LS THER A
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[0236] (AFwT9) CCH. ENAMNITZEEH
THLYy MNPy T AyE—IEMMAZEEL, RIL3

CCHMIT303%8AY—FEHE,

(0237)] (AFw710) RRIiZ. SS7A¥v”
ANSCCPI%73a»1IDEHFTHCOAyE—

(Ew b7y ) 2REET S,

[0238] (AFwF11) SS7A&¥vrix, BS
SASCCP N—-DATA (v bh7wY) EREE
RSN

(0239] (A5 712) SS7TA¥wZ7iL, BS
SM5SCCP N—-DATA (FERESE (CALL CONFIR
W) 1205 —a%22ET5,

[(0240] (AFv713) RRIZ. SCCPax’
ar1IDEFHITSCOAyE— (RS (CALL CONF
IRM) 2=ET5.

(0241) (AFw 714, 14a) RR. MMid,
ENANS T 2T THREREZCCAIREL. CClHY
A<T303%ELETS,

[0242)] (AFvy 715, 15a) CCITENTI
FTDDNWEFrRNVEEOHTS,

{0243] (RFv716) RRiZ. SCCPax¥
arlDEBITAHCOAYEZ—Y (BDYUTER %
#EEL, BSSMAPHYIYT102AY—FZ83,

[0244] (AFvy7F17) SS7TA%¥v»id, BS
SASCCP N-DATA (B0¥TER Ekzx
593,

[0245]) (R5v7F18) BSSIX,. SCCP N
—DATA EVBTET) 1P —a>%SS7
A& TNEET B,

[0246] (A5vF19) RRIZ, SCCPax”
arylIDEEDCOAYE—Y (BIDYTET ASSIG
NMENT COMPLETE}) %#%{ET 5.

[6247) (RFv720. 20a) RRiZ. ENA
WE TDDNED S THERR (Assign Confirm) EMM
ZHLTCCNEETS,

[0248] (AFvF21) SS7A¥wHIESCC
P N—DATA (FZ—IALERTING) 124 —2
avEBSSMhHEETS.

(0249])] (RF¥v722) RRIZ. SCCPax%

3> 1IDEEVCOAyE—Y (FF5—F) £SS7T
AT I IMERET B,
(0250)] (AFv723, 23a) RR., MMiZE

WA TDONWET T— N Avt—T%CCAERET
=, k
[0251) (AFv724) SSTAFwZ7iE, SC
CP N-DATA (I&# (CONNECT)) 1> —3
CEZFETS,

[0252])] (AFw725) RRIZ. SCCPaxs
arIDHEEDCOAyTE— (¥h (CONNECT)) #
2ET 5, '
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[0253) (AFv726. 26a) RR. MMIZE
NANZZTODNECONNECT A E—ZZ2CCA
R%ET 5,
[0254)]
EERT S,
[0255] (ARFv728) CClZ. GSMP#Z 51
FrorEBLTCIRI 3 ETOTSIATS,
[0256])] (AFw729) CCii. MMCCIDATA#REQ
KBNS TD DN HE5ERINZ (CONNECT ACK)
EMMAEET 3.

[0257) (AFv730) RR. MMiZSCCPx
F7a 1DV EREERBREAyvE—%SS
TAY I NEET D,

[0258] (AFw731) SS7TA¥FwZix. SC
CP N—-DATA (FEMERLEE) BEREBSS~=&E
595,

[0259] (AFw732) CCH. ERpEEMU
NIAHFTT—ANEET S,

(0260] 16. NPF47 ((HBS—IWF)
B16i t4RE2HHLTHWSHEBS—-IWFTON
> RATVFEIEEERT. HPOoRBICHEIN-SRES
1~171 FNTNRICHEHATEIA Ty TE&RT.
(0261] (A5wF1) BSS{ZSCCP N-D
ATA (ON> BEA—/NE:S (HANDOVER REQUIRED)) -7 >
Ch—3 g BSSTAY v INEETD,

[0262]) (AFv72) RRIZ. SCCPaxr¥
arIDDDODWEHOAyE—Y (N RF— /B3
EZETE, IOAyE—JiF. BENRF 731D
5ENIDDOYRNEED.

[0263])] (AFv73) RRIZ. T—FR—X%H
BIA32ETCENIDEIWEY RUVAKRERTS, R
RIZVAMNSENIDEZRBIRL., ThedEds W
FO7 RLVAICERTS.,

[0264] (ARFv74) RRIZ. N> RAF—NER
Ay E—DENYFZT70EEIWFNEETS,
[0265] (AFv75) N> EA—NEEAvtE—
PIERRRIZEEENTL D, ZOBBTEHAYE—
BZETENDDNEIERUNICZEE, RRIZENIT
DUZMMEHOEINIDZRIRL. A7y 7 2n5R
DET.

[0266] (AFwv76) RRIZ. SCCPaxr
gIDDDNWECORAyE—Y W RAe—Naw
¥ (HANDOVER COMMAND)) %= #EfZL. GSM&A<T10
3%FAF—hEHE5.

[0267] (RFv77) SSTAZyZ7IISCCP
N—DATA (N RF—NITR) EREBSS
NEFET B,

[0268] (AFv78) RRIZ. HIWF U1 KD
N BRF=NETE. N RFT—NETAvbE—IFF
595,

(A5 727) CCHE, BER@E oy
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(0269] (ARFv79) RRENYRF—NA2T
r—3g3 > AybE—TENMMAEET S,
(0270 (ZRFw710) MMEL. AY RF—N1+
V=23 R CCAERET S,

[0271] (AFv 71 1) BE@ oy sid, CC

RESTF—FR—ATIYTENS,
(0272] (AFv712, 12a) RREZUT®&
SESSTRYWwIERFEEL, SSTA¥vZEN-D
ATA (ZUT7&H%) BERXEZBSS~&#ETS.
(0273)] (AFvF13) SST7TA¥wZIEN-D
ATA (ZYPRT) 41>V —3a>%&BSSho
B9 5.
(0274) (AFvy714) RRIZSCCPax»v
aYIDEETBECOAE— (FUTET) 232E
T 5,
[0275] (AFv715) CCIHEGSMP#Z 517
yhEFLTORZ a2 7U7T 5,
[0276] (AFv716) CCRRUV—AF—TI
EEHT 5.
[0277)] (ARFvyF17) SCCPaOxrsIal
DODWESCCPIaXRY I a » BT S,
[0278]17. N>BEFT (BIBS—1IWF)
HM17i HiBS—IWFTONREITFEEZER
T, HFORENZFAENEZEBET1I~2 113, 7T
FLRICHAT A AT Y TR,
[0279) (AFv71) RRiZ. HIWF»5., B
SSADNY RA—NEREESIT—FEZTDIWF &
OTCPIaIRY I a eEBLTZET S,
(0280) (AFv72) RRIZ. FOLF¥r
a ICEATIENA NI 7 2ES,
[0281] (AFv73) RRIZEIBIUATMY
V—AEBDYTH,
(0282] (RFv74) RRIZ, COAvE—
(N RA=NER) 2SS TAFvI~EETS. S
CCPaxyIalWBEELITVWDT, TOAytE—
WSCCPaxr>arIDIFEENA. SST7TAY
wZd, COAvE—TPEREELIRIaIDER
RARTADICSCCPARIa v EHITHTHA
o
[0283] (RFv5) SSTAFvFZIESCCP
N—CONNECT (N> RA—NER) EREBS
S~EETS.
(0284 (R5Fv76) SS7TA¥wrIE, SCC
P N—-CONNECT##E O\ RF—NEROMHER
HE) #EBSShoZ{ETH,
[0285] (AFv77) RRiZ. SCCPa%kr
s>IDEFTBICOAYE—=T (N EA—NERD
TERRE) 2SS TAY v IMEZET S,
[(0286) (X5Fv78) RRIZ. ENAINIIDD
W= Rt 7#4% (Prepare Handeff) #MMAEET
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B,
[0287] (AFw79) MMIZN RATHEA Y
t—PECCAEETS,
[0288] (AFw710) BENYFEF—NAwE
—IEHCCIE>TMATMAEEFEINS,
[0289] (AFvF11) EwGEND RE—/NFER
vt CCICE > TMATMA S ZEXNS,
(0290] (RFvT712, 12a) CCHL. #EN
S RF=NAvE—-IEMMANEEL, BEICMMIEEN
ZRRANEET S,
[0291] (RFv713) RRIZ. N EF—NE
BAy =N RETTHEEH IWFATCPORT Y
a>&#BLTEEL, RIL3 RRHAXT204%
A —hREIE5B,
[060292]) (AFv714) CCHGSMPI 517
hEALTARIaETOTSATSB,
[0293] (AFwT15) SSTA¥vZIESCC
P N—-DATA (N> BF—/\#H (HANDOVER DETEC
N AP =23 %2ET5,
[0294] (XRFv716) RRIZ. SCCPa*R%
arlIDEHTBECOAE—Y N2 RA—1NEKR
H) 2SSTAY w7 ERET S,
(0295] (AFw7F17) SSTA¥wriE. SC
CP N—-—DATA OINJEF—NET) AP —
arEZET D,
[0296] (X5Fv7/18) RRIZ, SCCPax”
ar1DEFITBHCOAvE—Y (N RE—NFE
T) ZSSTRAY v IPSREEBL, F1TT204 %4
kg3,
[(0297) (AF9T719) ENXNANYTICLDN
RATZRETEN T EBMMENLTC CABRIEN
5,
[0298] (AFv720) CCHENYEA—NET
AT —TEERLTMATMY A RARET S,
(0299] (AFv721) RRIENREFA—NET
ZHIWFANRETS,
[0300] 18. FREM (ENANERMED)
E18id. BS—IWF TOENTIASOEMIFEIE
Z%ERT. IFORMIIMNINZ8BEE1~2 113,
FNENRICEATEIAT Y TBRTY,
[0301] (AFw71) SCCP N—DATA
(40 DISCONNECT)) 1 > —a2MSSTAFw
ZiIEkDZEEEIND,
[0302) (ARFw 72, 2a) RRIZ, SCCP
Z73a>1DEFETBCOAvE—Y (Ul 2Z4E
L. FNEMMAEZET S,
[0303]) (RFv73) MMIZ. ENAIINLETDD
W/RIL3 CCAvE—Y () 2CCAREET
3, ’
[0304]

(RFwv74) CCi. Blaxyirar
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EREMATMARET S,
[0305) (RFv75) MATMIZ. BEAMATM
THERENZHB, OXF 3 U BROBREEZRIET S,
[0306] (RAFw76) CCiE. ENIT NI DD
WERIL3 CCAwE— (i (RELEASE)) %M
MAZEEL, GSMY¥AYT308%Ay—hau3s,
[0307) (RFw 7 7) MMIZFEHA v E—Y%R
RAEFET S5, ‘
{0308] (AFv8) RRIE. SCCPaxr
avIDEAETBECOAYE—Y () #SST7TAY
w I NGEET B,
(0309) (ARFw79) SS7TZA¥wrliE. BSS
AT, SCCP N—-DATA (EMW) ER#E%E
T5,
[0310] (RFw710) SST7TA&¥v L. BS
SHhE, SCCP N—-DATA BHET) 1234
— 3 EZ2ET5,
[0311)] (AFwF11, 11a) RRiE, SS7
AFZ9INE, ENANTTODNZCOAyTz—
(BBBET) 22EL. FNEMMAERET S,
(0312] (AFv712) MM, 2O AvE—
ZCCAEEZEL, CCIRIYITT3I08%2ELTS,
[0313) (AFvyF13) CClEGSM TID#%
BT 5.
[0314] (AFv»714) RRit. SCCPax¥y
2arIDERTBCOAYyE— (JUTaeE) %S
STARI v I~EET 3,
[0315] (AFwF156) SSTAFwZiE, N—
DATA (DU7as) BExREZBSS~ZEEFT 5.
[0316] (AFv716) BSSHEDON—DAT
A DUTRT) A2V —arid, SSTAY v
ko TZEEINS,
[0317] (AFv7F17) RRiZ. SCCPIax%
arIDEATHCOAYE—Y (JUTET) %S
STAYwINEZETS,
[0318)] (RFv718) CClFaxrarry
U7 L, YV—RABERT 5.
[0319] (AFw719) CCit.
NEEHT S,
[0320] (ARFwF20) SCCPaxsiarl
DEFITBHSCCPART I a il IN5.,
[0321) (AF¥v721) CCBZEKT S,
(0322]19. BEH (Ry bT—78M50D)
B19iE. BS—IWFEFTDOXRy FT— BB MBI
FlEx%5RT., IPoRANCHENZSEES1~18
I, TNENRICHBET B ATV TERT.
[(0323) (AFv71) MATMEfHKaxs3a
AP —a v ECCARETS, ‘
(0324) (AFv72) CCREBHaXIa b
HEMATMAZEET S,
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(0325] (ARFv73) CClE. ENTINFIDD
WAERIL3 CCAwtE— (U) 2MMAZEE
L. #1<”T305%X5—F2ZHES,
[0326) (AFv 74, 4a) MMiF. 2D AvE
—V%ERR~ANE#XEL, RRIZFFNZSCCPORI I3
Y1IDERBETBSSTAYVIZDSCCPANEETS,
(03271 (RFwF5) SS7TAFwriE. SCC
P N—-DATA (UIlf) BExR&EBS S~#%EEFET 3.
[0328) (AFwF6) SST7TA¥v7it. SCC
P N—DATA UFR) A>3 —2a%&SS7S
CCPnEE{ET 3,
[0329] (RFvF7. 7a) RRIF. SCCP2a
2733 ]IDEAETECOAyE—Y (B #SS
TAFZYIMEZEL, ThEMMAEET S,
[0330] (RFw78) MMit. ENAILFFTDD
W/=RIL3 CCAwE— (i) #CCAEKET
5, CCIF¥1<T305%EILTS,
(0331)] (ARFw79) CCidaxya  HIED
elete Connection) Z2GSMPZ 547 > hEET
3,
[0332] (RFvF 10, 10a) CClt. RIL
3 CCAwE—Y HBEET) EMMAZEEFEL. MM
ITZENEBENAINFT T EEBIIRRARZET 5,
[0333] (AFv»711) RRiFZ. SCCPax%”
arIDEFETAHCOAYE—Y (BESET) #S S
T2 T~ERFET 2,
[0334) (R5FvF12) SST7TA¥vZik. SC
CP N—-DATA (BHx7T) BEk%#SS7SCCP
~NEET D,
[0335] (AFv713) RRIE. SCCPaxZ
ayIDEETHCOAYE—Y (FUTwe) %8
STRY 9 I~NEET S,
[0336] (RFvF14) SSTAFvZIE. SC
CP N-DATA (ZU7f%) ERESS7SCC
PAZEET 5,
[0337] (AFvF15) SST7TA¥vHik. SC
CP N—-DATA (JUTFET) A>¥r—ar%
SST7TSCCPAEETS,
[0338] (RFvF16) RRiZ. SCCPaxZ
arIDEFTHCOAYE—Y (VUTERT) 2%
295,
[0339] (RFvy 7 17) CCIHGSMUYV—2%
BHL, UV —AT—TNEEHTS,
[0340] (A5Fv718) RRIZ. RR#SCCPEDISCE
SSTRAY Y IEREETHZEICELD. SCCPaxy
2avIDEETHSCCPaAxRyZIauaEiids.
(0341])] I. PRLRAY—NP—FFVF ¥
1. a2 ih—x> b &

H2037 RLAS—NOEEIR—R> MEFRT,

FRUVAH—=NOED 22— )L DWTHERIZHIAT 3.,
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(0342] 2. 7 Ky¥—,\ (AddServer : &Y —
IAS)
7 RH—NIZROBEEEET TS,
(1) 7PH9—NE, 7 RY—NOF—ERZT 7R
TBIIAT Lo THERAEINETY FLAER O
FaaEHTS,
(2) 7R —NiE, 25147 MNIWENSDY—E
AEREZITMT, BURY—VER—H T ART—F
N—AY—NICH U THEBETLZ&ICkD, BRI
VY ZAERBETZ, T RPN XDE&INSY—
FZiCi, XOHOHREENS,
- IMS 1 OHABXULocMServer7 KL A~DEH
-MSISDNOHANDLEH
R hI=ITVv 7w A (NP) THTWEHL
WHAQBEID T
s HEEEAZENIMS LTIk T BLocMServer7 RL-A
DEH
-ES1oo—2>FENANER (QF7AM &
EBIUE D 4T
(3) O—3X 2 7FEIN1 IV EEREER
(4) 7 RY—NIEARL— 3 > ORMOERZIER
7.
[0343] 3. TCPF7HF%
TCP7HF 7 HEIROUV—VEAZERMET S,
(1) TCPFP¥7%iF. TCP/I1PVHSy FEAWN
TBS—IWFRGOaRxTra > EREZUMT. &
NSaART T a 2T LTRETS.
(2) BBEHRCT, INHART v a X ORT EREm
THLENTES,
(3) IWFNG6DERET RY—NAEKET 5.
(4) 7 RY—NOBEER}ETD IWFEBHET B,
[0344] TCPYH7¥E 2004y, Thb
SINETRAS Yy FEXUUNI X (B&EE
B) RAf Vv bk, 2F2495%, TCPTPH¥ 7%
H. UNIXRAA Ty P ETY RY—NEBET
3. F/2. INETRAA Yy FETIWFBSA
NEDEREREZTMTS. 2THIWF BSA
., ZNE07 RVARYESTEREZINET Y ry
MIZEZAD, ERSEESICL-> T, FERITIZI=—
ZIEBRNEND, TCPTZHF AT, TNSsERETR
H—NNEETE, 7RI N\NSEEEZETDE,
TCP7H¥THEFNE IWFANFTNEFNEETS, T
CP7H¥ 771, HETHH—-NELTHETS., TC
PFHIHT. FRREHRL TWAESIWFRIZHLTH
BON RS EEET S,
(0345] 4. T—HFR=ZH—N
F=FR—=ZAF—=NILROT—EAZEH®T S,
(1) F=FR=ZAT—NEF— BRI AETK
VAY—=NARH®T S, 7RV AERBIUVT -4
HINnsT—EAZANWTETEIND. BIZ. YRLVA

@1
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H—NiERy NI —TERICT 7 ERAT 5.
(2) ENANEO—-IFT2-00—BHEE F
PRIZVAYFIARN) BERTBEDOT—FEAY
—ERAERMET S,
(3) HIREBEENTNBGEHRTS2DDT—
FHIBRY— X E2EHET S,
[0346])] F—FR—AWRSQLF—IR—Z%5
. SQLF—FR-ZALRAFALRTF—FR—=ZH—N
FEIMERD, T—IR—ZARTIEALLDETS
24 F7ME, TCP/IPYyy hB2BLTTF—4
N—AT—NiZHEREL. SQLEFEZZUOBATER
EREETSD, T—HIR—AP—NEFIhsrT) 208
L. TORBEZZOV T v MIEESAATRT, ZoZ
FAT b=t —NEREIT—FR—RIZHTBHUE—
N7 7 A ERET S,
{0347] ZRFAOCMOERF B L OEBHAIL.
TEHMEINBRINABHICE DT, SUEEICEST
BBLRETHABD. JITh. XRPDEEOERE
BOLEDE LM, Bx OEKEAB IS RANESR
HOHBEERET D ERREINSETHA DT EITH
S5MTHD,
[0348]
(FEHOR] D EFERICHRALZL DI, ALK
T, Pl &b 1 DORBB I T ATFAEEEYF
AR/ b F—F Ry MU= EASEE IR
INTBY, IEXEEYTFAHEN Ty hF—F R
F—Z2ICBARRY N7l Eb1DDT
o PBRTENTNS, ZOLDIZ, Xy hR—2Z
DTF—FFZY NI T5EH2<EH1DDBS
SEEMEERT DI IFRT T a V%R
TEZIET, Ry b7 - OREBIVEHCBITZY
BBIVIZANOATHINTHS,
(0349) BEORNSHBBY T A7 (BS
S) BEEUTAHENT Y bTF—FFy bT—I AT
F9FTEEDDAN LT, EHBEINSBS SO
Fy bhF—FFw " NT—=2EDAF—T—F %]
BRIKTS( 27— —F 78 (IWF) Thd., Z
NICEY, BEEOIT7A =7 2—ARLUVMAELE
BEOEBEEREL DD, BEMDI Y —Fy biE
BOENA NFy b T—2 BREBFAREE 125,
[0350]) 7=, #RDBSSZN7rw hF—F Xy
M= CHEERETEA Y- —F I BEEE. ©
NANZREBOE I B WAIN—Ty FBIMEEED
EREINBWIENS, BHAEEON—-RIT7 %A
WTEBTEIENTESD,
(K Off B3]
(K1] #RDOENSFVATLADT —FF 7 F ¥ 2R
BRI K TH 5,
(K2] ARBEEEBTD-DDERIY NT— 7 &R
THENERKTH S,

- -
—
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(22)
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(K3] ARHICLAFERBEBREEL T T4 BLU
AF—T L —ABRHTBA 25— —F 2 THEO—
EMiBEERTHTH D,
([F4) EBEFHL T VFO—HERTI—T 2 AKT
HBo
[K5] BEIBATHSERESFUFO—FlERT—
CARTH S,
(6] BEIRANSDRESFVFO—HlERT I —
U ARTH 5.
[K7] N> RA—NFIEO—HZERTI—T 2 ART
H5,
(8] AFEHIZLDEE L W—EHH DD DEAEN
F—FFIFrBIVA I —T—ABRT AT A
BERTHS, :
(K9] £EHHADHDOBBETNERIHTHS.

10

B

Epo002—26994
42

* BHO—-EHHERTHTH S,

(M14] ENAIAEBS IWFRO—HZRTHTH

(K15] ENATINEBS IWFRO—HZRIHNTD
5, _
[M16) ABSIWFTOBS IWFNY RF—NF
JED—HlERTETH D,

(M17] §IBSIWFTOBS IWFN> RF—NF
IBO~—H%RIETHD,

[K18) ENANMUNSDOBS 1 WRIREKRDO—HlZ
RIETH Do

(®19] %y hU—Z@NS5DBS I WFIFRERD—
HZERITHETHS.

[20] FRVAY—NVYIZRIIZTT7T—F7I7FF
DO—EHHERTHTH D,

(M10) E£WE75 74 (BSA) BIa7nha [FHDHH]
WARY w7 O—Efi#Zz LDOTRTHS, BSS HMEHTIATLA
(R11)] BRIy —0—F7H8E (BSIW BSC #H#Rarbno—37
F) VI I 7P—F T F+O—EflifZRTHET BTS HMFEEZEHAT A
H5, 20 IWF A2&—7—FTHEE
[®12] MEZRBEIZLOBS IWFIED—I > FME AS 7 RV AH—N
EHO—EifERTHTH 2. GW F—bhoxAo
([M13] @E&&EHODOBS IWFHF FO—3 2 /E*
[E91] [(E10]
(REFREH) BS IWF
-~
[nwr w7 b7
sccP
mipa | MUM
BSS~ MTP-2
Link1.1-0 Lirk 1.1-P i) EiPhysical| ATM MATMZ v b2—2A
E1-ATM>/S-% -
MSC Link 1.1-1.2 MSC H
1.1 1.2
L Link,'!M um;{-z.z nk 120
BSS t BSC BSC BSS2 BSC B&Sa
21 22 2.n
Lmz.w.tj// \ Lhkzé-a\zt\ L \Unkz.n-a ni
BTS | | BTS BTS BTs {{BTS | |BTS prs{lers| |ats
311 [s.12}-[31. 3.2.1 ||322]-]32k 3.n1}[3n2 |- an1
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(K2]

BS51 BSC BSC Bss2 BSC B5Sn
21 22 2.n
Y \ um;‘zaz‘\ 1 irenant
ets | |ers| |ers |iilevs ||ers| |eTs prs|{BTs | | BTS
3.1 |82} a.1i il a2t ||a22 |32k anil|snz |-~ 301
(K31

BSS Ny bF-—8Xy p7T—~7

(K4]

[B] [®] [w] (%] &

{ emuBRuEEIUFER >
wi
BENE
{ BRI OBIE >
]7 i ‘r 2!}’?3 !—9::33
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FAZ] NEATHAIE TEHBEBEIAFL2] C0oBBEZ2EEET2. —K., TEBEE
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METHOD AND APPARATUS FOR EFFECTING A HANDOFF
BETWEEN TWO IP CONNECTIONS FOR TIME CRITICAL

COMMUNICATIONS

FIELD OF THE INVENTION
This invention relates in general to communication systems, and more
specifically to a method and apparatus for effecting a handoff of time critical

communications from one IP connection to another.

BACKGROUND OF THE INVENTION

Communications systems are known and continue to evolve rapidly as is
quite evident in wireless communications systems. Systems have and are being
deployed that allow packet data enabled mobile stations access to packet data
networks such as the Internet or internet like networks that utilize IP addresses
and various packet data transport protocols such as internet protocol (IP),
transport control protocol (TCP), universal datagram protocol (UDP) and more
recently stream control transmission protocol (SCTP). Many second+ and third
generation cellular and cellular like systems, such as GPRS (general packet
radio service), CDMA (code division multiple access) 2000, Wideband CDMA,
UMTS (Universal mobile telecommunications service) rely on or support such
packet data protocols. Such cellular systems are typically arranged and

constructed to provide handoff for a communications from one cellular fixed
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point to another more or less transparent to or with little or no indication to a
user of the system.

Other communications systems are gaining popularity and these may be
characterized as wireless small or local area systems that provide services to
users, typically after proper authorization and authentication procedures have
been successful. Such wireless systems include ones based on or designed
around IEEE 802.11. Most of these systeins are designed to be low cost and
largely intended to eliminate hooking up wires and cables. Thus these systems
for the most part have not dealt with mobility issues, such as handing off a
communications from one fixed or access point to another in the midst of a
communications much less accepting or initiating handoffs from and to cellular
or cellular like systems. Some 802.11 systems do have the ability to pick up a
communication that has been dropped by one fixed point at another fixed point
provided the fixed points are part of the same subnet, referred to as a basic
services set or BSS in 802.11 systems however this can take several seconds
and is not suitable for handling mobile users with real-time or time critical
needs.

Clearly a need exists for methods and a;;;paratusS for effecting a handoff
of time critical communications from one IP connection to another. Preferably
this will be transparent to the systems, network operators, and users and employ

SCTP techniques.
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BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying figures, where like reference numerals refer to
identical or functionally similar elements throughout the separate views and
which together with the detailed description below are incorporated in and form
5  part of the specification, serve to further illustrate various embodiments and to
explain various principles and advantages all in accordance with the present

invention.

FIG. 1 depicts, in a simplified and exemplary form, a system level
10  diagram of a communications system utilizing stream control transmission
protocol to support multiple éonnections between stations;

FIG. 2 through FIG. 4 are system level diagrams depicting a preferred
embodiment of a handoff of a communications between two wireless IP
connections vusing two wireless IP access points according to the present

15  invention;

FIG. 5 through FIG. 7 are system level diagrams depicting another
embodiment of a handoff of a communications between two IP connections
using a cellular system and wireless IP access point in accordance with the
present invention;

20 FIG. 8 depicts functional block diagram of a preferred embodiment of a
wireless communications unit suitable for use in the systems of FIG. 2 through
FIG. 7 according to the present invention; and

FIG. 9 shows a flow chart of a preferred method of effecting a handoff
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of a time critical communications between two IP connections according to the

present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

In overview form the present disclosure concerns communications
systems that provide service to wireless communications units or more
specifically users thereof operating therein. More particularly various inventive
concepts and principles embodied in methods and apparatus for effecting a
handoff of time critical communications from one IP connection to another
using SCTP messages are disclosed and discussed. The communications
systems of particular interest are at least partly wireless and are those being
developed and deployed such as 802.11 local area systems and such local area
systems together with second plus and third generation cellular and cellular like
systems, such as GPRS (general packet radio service), CDMA (code division
multiple access) 2000, Wideband CDMA, UMTS (Universal mobile
telecommunications service) that need to address mobility concerns within the
local areas systems and between the local area and other systems, such as
cellular systems.

As further discussed below various inventive principles and
combinations thereof are advantageously employed to induce the end points or
stations that are communicating to set up alternative IP connections that may be
used as required to effect a handoff when needed or desired without further

intervention by any of the system components or equipment in a fashion that is
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transparent to the user and user communications, thus alleviating various
problems associated with known systems provided these principles or
equival!ents thereof are utilized.

The instant disclosure is provided to further explain in an enabling
fashion the best modes of making and using various embodiments in accordance
with the present invention. The disclosure is further offered to enhance an
understanding and appreciation for the inventive principles and advantages
thereof, rather than to limit in any manner the invention. The invention is
defined solely by the appended claims including any amendments made during
the pendency of this application and all equivalents of those claims as issued.

It is further understood that the use of relational terms, if any, such as
first and second, top and bottom, and the like are used solely to distinguish one
from another entity or action without necessarily requiring or implying any
actual such relationship or order between such entities or actions. Much of the
inventive functionality and many of the inventive principles are best
implemented with or in software programs or instructions and integrated circuits
(ICs) such as application specific ICs. It is expected that one of ordinary skill,
notwithstanding possibly significant effort and many design choices motivated
by, for example, available time, current technology, and economic
considerations, when guided by the concepts and principles disclosed herein
will be readily capable of generating such software instructions and programs
and ICs with minimal experimentation. Therefore, in the interest of brevity and

minimization of any risk of obscuring the principles and concepts according to

IPR2025-00447 Page 00265



10

156

20

WO 2004/013998 PCT/US2003/023637

6

the present invention, further discussion of such software and ICs, if any, will
be limited to the essentials with respect to the principles and concepts within the
preferred embodiments.

Referring to FIG. 1, a simplified and exemplary system level diagram of
a communications system utilizing stream control transmission protocol to
support multiple IP connections between stations, specifically station A 103 and
station B 1035, will be discussed and described. In FIG. 1 Station A 103,
depicted as a mobile wireless communications unit, such as a cellular or
subscriber handset or messaging unit or the like is in communication with
station B 105, shown as a portable laptop computer, via a first network 107 and
first IP connection 109 with station A having a first IP address, IP A1 111 and
station B having a first IP address, IP B1 113. Station A and station B are also
sharing a second IP connection 115 via a second network 116 with station A
having a second IP address, IP A2 117 and station B a second IP address, IP B2
119. A third IP connection 121 is shown with station A using its second IP
address, IP A2 117 and station B using a third IP address, IP B3 123.

The above multiple connection arrangement is made possible using a
relatively new transmission protocol, known as Stream Control Transmission
Protocol (SCTP) that was recently standardized by the Internet Engineering
Task Force (IETF). It operates at the same layer as TCP and UDP and can be
viewed as a more capable version of TCP. SCTP was designed to provide a
way for an application on an endpoint or station to manage concurrent reliable

streams with another station such that the sireams will not block each other.
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SCTP can also mix reliable streams with best effort streams. SCTP is also
expected to increase availability by allowing a station to specify to another
endpoint or station that it has more than one IP destination address. The other
endpoint will pick one of the addresses as the primary destination address.
When that address fails, the SCTP layer will automatically switch to an
alternative destination address. The switching does not need any help from the
application that uses the SCTP layer. Especially when the alternative addresses
use different networks, system reliability goes up tremendously.
However, an SCTP fail-over switching can take several seconds and this is too
slow for time critical communications such as voice or video. This disclosure
discusses and discloses various concepts and principles that will address this
concern. |

SCTP does not allow an endpoint such as station A or B to change the
addresses it has supplied to the other endpoint without first suspending and
reinitializing the IP connection. It can also not specify which of the addresses
should be used by the other endpoint as the primary destination address. SCTP
is being extended to allow operators to change IP equipment within a station or
endpoint without having to re-initialize the SCTP transport (see draft-ietf-
tsvwg—addip~sctp—03.txt). The IETF draft defines SCTP extension messages that
an endpoint can use to inform the other endpoint that; a destination address is to
be deleted, a destination address is to be added, or a specified address is to be
used as the primary destination address. These SCTP extension messages can

be used in a novel and advantageous manner to support and effect a timely
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handoff between IP connections. Co-pending patent application by Dorenbosch
et al., titted METHOD AND APPARATUS FOR EFFECTING A SEAMLESS
HANDOFF BETWEEN IP CONNECTIONS, having a like filing date and
assigned to the same assignee as here discusses a novel and inventive technique
for effecting handoffs with a station using TCP/UDP that employs a gateway.
Here we discuss and describe various aspects of a novel and inventive technique
to effect the handoff between stations 11§sing SCTP schemes.

Referring to FIG. 2 through FIG. 4 system level diagrams depicting a
handoff of a communications between two wireless IP connections using two
wireless IP access points will be described and discussed. While it is expected
that various access points according to various standards and technologies, such
as HiperL AN, Bluetooth, other local area network technologies, and etc. could
be used to effect a hand off within or between there respective systems or
networks, the present disclosure will focus on the requisites for doing so and the
preferred embodiment that uses an IEEE 802.11 network. Initially with
reference to FIG. 2 some definitions and terminology that generally apply to
802.11 networks will be introduced.

Wireless IP using 802.11 is becoming increasingly popular. For
example, many of the popular coffee shops now provide 802.11b connectivity
to their customers. Customers can browse the internet or their company’s
intranet, read and reply to email while enjoying a latte. Wireless IP can also

provide real time services such as Voice over IP and video conferencing. An

802.11 coverage area-is called a Basic Service Set (BSS), such as BSS A 203
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and BSS B 205. The 802.11 standard supports Isolated BSSs with an ad-hoc
network of mobile stations, but a typical BSS contains an Access Point (AP),
such as access point A 209 and access point B 211 that provides a bridge to or
access to other wireless and wired LANSs, such as the distribution system 213
and from there via the portal 215 to the Internet 217, for example.

Each BSS cdntains a single AP and some number of stations, such as
station A 219. Within a BSS, an association such as wireless IP connection 221
can only be formed with one AP at any one time. This association rule makes it
possible to route or distribute IP data to the station in a defined manner, as it is
known what AP is associated with the station. Station A has a destination
address or IP address of IP A1 223 for a first IP connection and messages with
that address are routed via AP A 209 to the station. Note that if station A is
running an application on top of SCTP as the transport layer and sets up an
additional IP connection or association with a second IP address, IP An 225, the
station may appear as another station to the AP A 209. If station A 219 and
station B 227 wish to communicate or exchange information an IP connection is
established between them using the IP address IP B1 as a destination address for
station B 227 and either IP A1 223 or IP An 225 depending on which is the
primary destination address for station A as arbitrarily determined by station B
or as directed by station A using SCTP messages. Note while the second -IP
address IP An may have or generate some academic interest it will not have

much utility as far as increasing availability of station A.
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A mobile station such as station A 219 can roam from one BSS into the
next BSS and connect to another AP. The 802.11 standards also define an
Extended Services Set (ESS) of coordinated BSSs to simplify roaming. This for
example may allow a customer to roam from the coffee shop into a neighboring
bookstore and continue to browse the Internet assuming both establishments are
part of the same ESS. The customer’s station first breaks the connection or
drops the association with the AP in the coffee shcp‘and then associates with thé
AP in the bookstore. This can all occur fast enough to accommodate browser
operation with a few second interruption, however, it is not fast enough for real
time or time critical applications, such as voice or voice over IP.

FIG. 2 in addition to serving as a backdrop for a description of how
802.11 networks operate is also a first stage for effecting a handoff from a first
IP connection to a second IP connection for a time critical communication.
Station A 2 1 O operating within BSS A 203 first associates an IP connection 221
using IP address IP A1 223 with AP A 209. An application on station A that
needs to communicate with an application on station B communicates over the
SCTP transport layer and uses SCTP messages to inform station B that IP Al is
the primary destination address prior to starting any communications. Thus
communicating between the wireless station, station A, and the second station,
station B, using the first IP connection and the IP address IP Al for the wireless
station and IP B1 for the other station is undertaken.

Referring to FIG. 3 the next step in effecting a handoff will be discussed

and described. FIG. 3 shows the relevant entities from FIG. 2 with like
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reference numerals and demonstrates setting up a second IP connection 331
with a second IP address 333 for the mobile or wireless station, station A 219,
where the original or first IP connection 221 is the primary connection and is
“awake” and ready to support or provide or continue to provide ongoing
communications while the second IP connection is secondary or in a “doze”
(low battery consumption) state. Thus both IP connections exist concurrently.
Setting up the second IP connection further includes searchejng for an
appropriate wireless IP connection, associating with a secoﬁd wireless IP access
point, such as AP B 211, and establishing connectivity with the second station B
by informing the second station of the second IP address 333 using SCTP. Note
that the searching, associating, and establishing are undertaken independent of
the application supporting the communicating. Searching for the appropriate
wireless IP connection may include one or more of determining that an
available wireless IP connection includes a wireless IP access point and suitable
services, that the wireless station A is able to successfully authenticate with the
access point, and that connectivity to the second station is available. 17. The
associdting with the second wireless IP access point while described in detail
herein as associating with an 802.11 access point, may be associating with a
Bluetooth access point, a HiperLAN access point, or other a local area network
(LAN) access point now known or as later defined.

In somewhat more detail, when the wireless station A learns (in known
802.11 specified ways) that it is within Cov;arage of another BSS, such as BSS B

205 and expects that it may have to switch, it uses at least a second one of its IP
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connections 331 to associate with the AP B 211 of the other BSS. The station A
continues to use the first IP connection 221 to communicate with the AP A 209
of the origination BSS A 203. The first IP address IP A1 223 also remains the
primary address for SCTP. However, station A uses the SCTP messages to
instruct the other station with SCTP capabilities to add the second IP address IP
A2 333 as an alternative destination address.

This will require that the radio/mobility software interact with the SCTP

layer. If the second IP address IP A2 was previously known to the other SCTP

endpoint, station B, station A must first instruct station B to delete the second IP

address as a destination address. If the second IP connection was previously
associated with the origination AP, AP A 209, station A must first disassociate
the second connection from the origination AP. For example If IP A2 were IP
An from FIG. 2 these issues would arise: A more complex and capable and thus
likely more expensive station may maintain two independent wireless IP
connections, one with each AP. However, the STA may also share wireless IP
resources between the APs of the origination and target BSS. The 802.11
connection of the second IP connection with the target AP, AP b 211 would be
in the ‘power save’ mode, and the first connection with the origination AP
would be in either the ‘active’ or ‘power save’ mode, as appropriate for the
application. If the first connection is ‘active’, the second connection can steal
time from it to occasionally wake up to listen for 802.11 beacons in the target
BSS and to communicate with AP B 211. This will appear to the application as

small RF imperfections that can be ironed out by the vocoders.
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If the first connection with the origination AP fails for some reason, the
station A should bring its second IP connection to the ‘active’ mode as soon as
possible. Without any prodding from the mobile station, the other station B will
independently and automatically switch over to the second IP address. Even
though this error case is not handled in real-time, it provides a more reliable
connection than standard 802.11. For improved performance, the station A
endpoint will use the first or the second IP address to instruct the other SCTP
endpoint, station B, to add the second IP address. Preferably it used the second‘
IP address because that will establish the proper settings in the APs, the
Distribution System(s) and any new routers in the path between the stations.

Given that a first and second IP connection has been established the
wireless station, station A, will determine at some point that the second IP
connection 331 should be the primary connection. This determining that the
second IP connection should be the primary connection may include or be
motivated by one or more of determining that a signal from the first wireless IP
access point, AP A 209 is weakening, that loading levels for the second IP
connection are favorable over those of AP A, that services are desired that are
available via the second IP connection or perhaps that favorable tariffs are
available if the second IP connection is used. When station A determines it is
time to swiich over to BSS B or AP B 211 it will use SCTP messages to inform
the station B that the second IP address, IP A2 has becomes the primary SCTP

destination address. bring the second connection with AP B 211 to the ‘active’
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mode. Optionally or if required, inform station B that it must delete the ﬁrst 1P
address and disassociate the first IP connection 221 from AP A 209.

The result after the handoff has been implemented is demonstrated in
FIG. 4. Station A may inform the station B of the new primary address, IP A2
via the first connection and then wait for confirmation on that connection.
Preferably station A informs the other endpoint of the new primary address via
the second connection, after bringing that connection to the ‘active’ mode.
Preferably Station A times the switchover such that it starts during an idle
period in the time critical or real-time voice communications. Station A may
wait to disassociate with AP A until it is out of the coverage area of the AP A
since having more than one connection increases reliability. Station A may
associate the first IP connection with AP B, after it has disassociated from AP
A, and inform the other endpoint that it has now become an alternative SCTP
destination address. IF station A moves between BSSs of the ;éme ESS, the
STA can combine the steps of disassociation and association of the first IP
connection into a single re-association. Note that the above techniques work
even if the handoff is between ESSs. In contrast, as the standards for 802.11
make clear, without the use of the principles and concepts herein described an
ESS transition will result in disruption of services.

Referring to FIG. 5 through FIG. 7 system level diagrams depicting a
hand off of a communications between two IP connections one using a cellular
system and the other a wireless IP access point will be discussed and described.

FIG. 5 shows a station A 503 such as a cellular handset or the like with an IP
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address, IP Al 504, communicating with a station B 505 having an IP address,
IP B1 506, over an IP connection 507 that as here depicted is wireless. This IP
connection 507 is via a cellular system including a cellular base station that is
part of a radio access network 509 that is coupled via a cellular core 510 to a

5  wired network, such as the Internet 511. Further depicted is an 802.11 network
including an access point {AP) 517 with a coverage area or basic service set
(BSS) 515 that is coupled via a distribution system 519 and portal 521 to the
Internet 511.

As an overview, the handoff from or to a cellular system and a wireless

10  IP network includes setting up a first IP connection including informing station
B of the first IP address, IP Al, using SCTP. Then communicating, using an
application that runs on SCTP between the wireless station, station A, and
station B using the first IP connection 507 and first IP address for station A,
setting up the second IP connection with a second IP address for station A,

15  where the first IP connection is a primary connection and the second IP
connection is a secondary connection, with both existing concurrently.
Determining that the second IP connection should be the primary connection;
and changing the second IP connection to the primary connection by informing
the second station that the second IP address is the primary address using SCTP

20  messages, wherein the time critical communication is immediately switched
over to the second IP connection.

Referring to FIG. 5 the wireless station, station A is depicted before it

moves into an 802.11 coverage area. The mobile uses IP over its cellular
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connection. It has at least one IP address (IP A1). An application on station A
that supports both cellular and wireless IP will run on SCTP and may be
conditioned to run on SCTP when or if it determines that the station supports
both cellular and wireless IP. Station A informs the other endpoint, station B,
of the IP address, IP A1 504 associated with the IP connection 507 or cellular
connection. Station B will use the specified cellular IP addresses (A1) as the
primary destination address. Station B is shown connected via the internet, but
could also be connected to the cellular core or to the cellular Radio Access
Network (RAN). Real-time applications preferably would use Session Initiation
Protocol to setup the real time or time critical session over SCTP. The use of
SIP over SCTP is not sufficient. For this handoff process to work, the bearer
has to run over SCTP as well. SIP uses Session Description Language (SDL) to
specify how the real-time data is to be sent between the endpoints. SIP relies on
the Session Description Protocol (SDP) to provide media negotiation
functionality. A novel extension can be claimed for SDP. Currently SDP can
specify that voice or video data will use RTP over UDP. An improvement
would allow a specification that the voice or video runs over SCTP instead, on a
best effort stream. The mobile endpoint, station A may or may not use -
additional IP addresses over the cellular connection and provide them to station
B as alternative SCTP destination addresses. However, the use of multiple
connections via the same cellular connection does not increase availability all
that much.

Referring to Fig. 6 the results of setting up the second IP connection 625
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with a second IP address, IP A2 623 for the wireless station A, where the first IP
connection remains the priinary connection and the second IP connection is a
secondary connection, with both existing concurrently are depicted. Setting up
the second IP connection further includes searching for an appropriate
connection, associating with a wireless IP access point, and establishing
connectivity with the second station by informing the second station of the
second IP address using SCTP. The searching, aséociating, and establishing are
undertaken independent of and transparent to the application supporting
communicating. The searching for the appropriate wireless IP connection
further includes one or more of determining that an available connection
includes an access point and suitable services, that the wireless station A is able
to successfully authenticate with the access point, or that connectivity to station
B is available. While our discussion here have described associating with a
wireless IP access point that is an 802.11 access point it is expected that other
local area access technologies will also benefit from the concepts and principles
discussed here. Informing station B of the second IP address using SCTP,
preferably, uses the second IP connection thereby initializing that connection.
In more detail an 802.11 capable mobile, such as station A 503 will
regularly scan for an appropriate Wireless IP connection. When it finds an
appropriate one it associates with the Access Point, authenticates, and
establishes connectivity with the wired networks. Note that the BSS 515 may be
associated with the cellular Service Provider (SP) and the wireless station A

may even be able to use a SIM card for authentication. Alternatively the BSS
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may not be associated with the SP. There may or may not be a roaming
agreement between the cellular SP and the operator of the BSS. Interestingly,
the invention works without a roaming agreement. The mobile may be able to
authenticate independently with the BSS and gain access to the wired networks.
This may be done without any knowledge to the cellular SP. In any event in the
process, the wireless station may acquire a new IP address (via DHCP, for
example). The mobile may also be able to use an existing IP address. In any
case, the mobile has at least one second IP address, IP A2 623 that is used over
the 802.11 IP connection 625. The mobile or station A then uses SCTP
extension messages to instruct the other SCTP endpoint, station B 505, to add
the second IP address as an alternative destination address for station A. During
this process, the application on the mobile continues to use the first IP addréss
over the cellular based IP connection to communicate with station B. While all
this is done, the application on station B continues to use the first IP address as
the primary address for SCTP, and application data continues to flow through
the cellular system.

Note that the acquisition of the second IP address is not done by the
application. It is done by the radio/mobility software within station A. This
radio/mobility software also interacts with the SCTP layer to inform station B of
the second IP address, IP A2 623. If the second IP address was previously
associated with the cellular connection, the mobile must first disassociate the
second IP address from the cellular connection. In that case, it must first inform

station B to delete the second address. If the cellular connection now fails for
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some reason, the other endpoint will automatically switch over to the 802.11
connection. The mobile preferably should keep its 802.11 connection in the
‘active’ mode. Even though this error case is not handled in real-time, it already
provides a more reliable connection than prior art approaches. Station A can
use the first or the second IP address to instruct station B to add the second IP
address. Preferably, it uses the second address because that will establish the
proper settings in the AP 517, the Distribution System 519 and any new routers
in the path between the endpoints or stations.

FIG. 7 shows the results of the next processes in the handoff from the
cellular to the wireless IP system. Once the second IP connection is set up at
some point the wireless station A determines that the second IP connection
should be the primary connection. Determining that the second IP connection
should be the primary connection may include one or more of determining that
a signal from the cellular base station is weakening, that tariffs for the second IP
connection are favorable, or that services, such as higher bandwidth are needed
or desired that are available via the second IP connection. In any event station
A is now ready to switch over to the wireless IP access point 511 and use
802.11. Station A will bring the second connection with the 802.11 AP 517 to
the ‘active’ mode, if it was not already ‘active’ and using SCTP extension
messages inform station B that the second IP address is now the primary SCTP
destination address. The application on station B will now start using the

second IP address 623 as the destination address for station A. Note that in this
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case given the principles and concepts hereof the switch is more or less -
immediate and completely transparent to the application.

Likely the 802.11 AP is indoors and cellular coverage may be marginal.
‘When station A observes that the cellular connection is deteriorating it may
inform station B that it must delete the first IP address and drop the cellular IP
connection. Note that the application will continue to operate normally. Station
A may inform station B of the new primary address via the first connection and
then wait for confirmation on that connection. Preferably, station A informs
station B of the new primary address via the second IP connection, after
bringing that connection to the ‘active’ mode. Preferably, station A times the
switchover such that it starts during a an idle or silent period in the time critical
communication such as a pause or a silence in a real-time voice conversation.
Station A may choose to wait to drop the first IP connection 504 until it is out of
the coverage area of the cellular system; since having more than one connection
increases reliability. Station A may also associate the first IP connection with
the 802.11 AP 517, after it has disassociated it from the cellular system, and
inform station B that it has now become an alternative SCTP destination
address.

Roaming back to cellular is essentially the reverse of the previously
discussed process. The application is running over SCTP using an 802.11
connection on a first IP address. Station B is using the first IP address as the
primary destination address. If needed, station A establishes a connection with -

the cellular system that supports data transfer on a second IP address. The
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second IP address can be static or can be obtained dynamically. Special
provisions may be needed to obtain the appropriate Quality Of Service, like the
establishment of a secondary PDP context in UMTS systems. The software in
the mobile then uses the SCTP extension messages to inform the SCTP layer in
station B about the availability of the second IP address. The software in station
A then uses the SCTP messages to instruct the SCTP layer in the other endpoint
to use the second IP address as the primary destination address.

The mobile may now tear down the 802.11 IP connection. Before doing so, it
should use the SCTP messages to instruct the SCTP layer in station B to delete
the first IP address.

Referring to FIG. 8 a functional block diagram of a preferred
embodiment of a wireless communications unit 800 suitable for use in the
systems of FIG. 2 through FIG. 7 as the wireless station or station A will be
discussed and described. The wireless communications unit 800 is arranged and
constructed to effect a handoff from a first Internet Protocol (IP) connection to a
second IP connection for a time critical communication. The wireless
communications unit includes, coupled to a known antenna 801, a conventional
wireless transceiver 803 and a controller 805 cooperatively arranged for
communicating with a secénd station using the first IP connection and a first IP
address for the wireless communications unit. The controller is further coupled
to a conventional user input output 807, including for example a display,
keyboard, or audio transducers, and is operable for: setting up the second IP

connection with a second IP address for the wireless commumnications unit
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where the first IP connection is a primary connection and the second IP
connection is a secondary connection, with both existing concurrently;
determining that the second IP connection should be the primary connection;
and changing the second IP connection to the primary connection by informing
the second station that the second IP address is the primary address using stream
control transmission protocol (SCTP) messages, wherein the time critical
communication is immediately switched over to the second IP connection.

To do so the wireless transceiver 803 will require a wireless IP
transceiver 808 and may require an additional cellular or local area network
transceiver 809. The controller 805 includes a processor 811, preferably a
microprocessor or digital signal processor both known and widely available,
coupled to an optional port 813 that provides an interface to one or more
devices such as a portable computer, personal digital assistant, network
interface card, modem, or the like one or more of which may be fully integrated
with tﬁe wireless communications unit. The processor is inter coupled to a
memory 815 that includes, as appropriate for the particular unit, some
combination of RAM, ROM, PROM, EEPROM or other electronic or magnetic
storage media that is used to store software routines or instructions as well as
data and parameters for such routines and instructions and the unit that when
executed by the processor result in the wireless communications unit operating
as required to support various known functions as well as handoff processes as
disclosed herein. These software instructions or routines include one or more

applications 817, for example voice over IP telephony, an email client or
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browser that support communication with other stations or hosts and run on top
of an SCTP transport layer, and mobility management routines 819 that handles

various duties associated with roaming or moving from one access point to

_ another, including handoff procedures. Further included is the basic and known

operating system 821, data and parameters information 823, and many other
routines 825 that one of ordinary skill would recognize and be familiar with.

Note that for the wireless communications unit in order to effecta
handoff from or to an IP connection via a cellular base station to or from an IP
connection via a local area wireless IP network, such as an 802.11 network will
require that thé wireless transceiver 803 include a cellular transceiver and
capabilities to operate on cellular systems. If the handoff is from one wireless
IP network to another such network the wireless transceiver may only require
the wireless IP transceiver 808 in many instances as certain of these networks,
such as Bluetooth, are set up and organized so that one transceiver is able to
maintain multiple IP connections. In other examples a second technology
dependent transceiver will be required, for example when operating between
and 802.11 wireless IP network and a Bluetooth based network As above
discussed the wireless communications unit will operate in accordance with
SCTP conventions and independent of applications to communicate its own
destination IP addresses and establish the proper priorities of such IP addresses
and thus IP connections with other endpoints or stations and thereby effect a
handoff of communications in a virtual real time manner between IP

connections as judged appropriate based on similar motivations and
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circumstances as earlier discussed.

In conclusion with reference to FIG. 9 a flow chart of a preferred
method of effecting a handoff of a time critical communications between iwo IP
connections will be discussed and described. This discussion will be in the
nature of a summary and thus at an overview level. This method may be
practiced advantageously, for example, by the wireless communications unit of
FIG 8 operating in a suitable system such as those shown in FIG. 2 through
FIG. 7. FIG. 9 depicts a method of effecting a handoff from a first Internet
Protocol (IP) connection to a second IP connection for a time critical
communication and begins at 903 with setting up a first IP connection by
informing a second station of a first destination IP address for a wireless station
using SCTP messages. By SCTP conventions this will be the primary IP address
and thus IP connection between the two stations. Then at 905 the method
depicts communicating between the wireless station and the second station via a
cellular base station or wireless IP access point such as an 802.11 access point
using the first IP connectio-n and first IP address for the wireless station;
supported by an application running on an SCTP transport layer.

At 907 the method shows setting up the second IP connection with a
second IP address for the first wireless station where the first IP connection is a
primary connection and the seconé IP connection is a secondary connection
with both existing concurrently. In more detail setting up the second connection
includes searching for an appropriate connection 909, associating with a second

access point 911, such as a wireless IP access point, and establishing
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connectivity with the second station by informing, preferably using the second
IP connection, the second station of the second IP address using SCTP
messages. Note that 909, 911, and 913 are preferably undertaken independently
of and transparently to the application supporting the communicating.
Searching 909 for the appropriate wireless IP connection may include one or
more of determining that an available connection includes an access point and
suitable services, that the first wireless station is able to successfully
authenticate with and access the access point, and that connectivity to the
second station is available. Associating with a wireless IP access point can
include associating with one of an 802.11 access point, a Bluetooth access
point, a HiperLAN access point, and a local area network (LAN) access point
according to the provisions for each such access point.

Then 915 shows determining that the second IP connection should be
the primary connection, based for example on one or more of determining that a
signal from the cellular base station or wireless IP access point is weakening,
that tariffs for the second IP connection are favorable, or that services, such as
bandwidth or security, etc. are desired and available via the second IP
connection. Next 917 shows changing the second IP connection to the primary
connection by infomﬁng the second station that the second IP address is the
primary address using SCTP messages. Doing this results in immediately
switching the time critical communication over to the second IP connection.
Then 919 indicates, when the second IP connection becomes the primary

connection, discontinuing the first IP connection by for example instructing the
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second station to delete the first IP address using SCTP messages and
terminating any session via the cellular base station or with the first wireless IP
access point.

The apparatus and methods discussed and described above, and the
inventive principles and concepts thereof are intended to and will alleviate
problems caused by the lack of mobility considerations with prior art wireless
IP systems. Using these principles of establishing a secondary IP connection
using SCTP commands and messages that exists concurrently with a first IP
connection between stations using SCTP transport layers will allow a
communications device to effect a handoff of time critical communications at
the will of the communications device and thus facilitate connectivity for
mobile individuals. For example these principles and concepts can be used to
effect a handoff between disparate cellular packet data systems that do not
otherwise support a fast handoff, such as UMTS and CDMA systems as well be
apparent to one of ordinary skill given the teachings herein.

This disclosure is intended to explain how to fashion and use various
embodiments in accordance with the invention rather than to limit the true,
intended, and fair scope and spirit thereof. The foregoing description is not
intended to be exhaustive or to limit the invention to the precise forms
disclosed. VModiﬁcations or variations are possible in light of the above
teachings. The embodiment(s) was chosen and described to provide the best
llustration of the principles of the invention and its practical application, and to

enable one of ordinary skill in the art to utilize the invention in various

IPR2025-00447 Page 00286



WO 2004/013998 PCT/US2003/023637

27

embodiments and with various modifications as are suited to the particular use
contemplated. All such modiﬁcatiéns and variations are within the scope of the
invention as determined by the appended claims, as may be amended during the
pendency of this application for patent, and all equivalents thereof, when
interpreted in accordance with the breadth to which they are fairly, legally, and

equitably entitled.
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CLAIMS
‘What is claimed is:
1. A method of effecting a handoff from a first Internet Protocol (IP)

connection to a second IP commection for a time critical communication, the
method comprising:

communicating between a first wireless station and a second station
using the first IP connection and a first IP address for the first wireless station;

setting up the second IP connection with a second IP address for the first
wireless station, the first IP connection being a primary connection and the
second IP connection being a secondary connection, both existing concurrently;

determining that the second IP commection should be the primary
connection; and

changing the second IP connection to the primary connection by
informing the second station that the second IP address is the primary address
using stream control transmission protocol (SCTP) messages,

wherein the time critical communication is immediately switched over

to the second IP connection.

2. The method of claim 1 wherein said communicating between said first
wireless station and said second station using the first IP connection further uses
a cellular base station, said communicating supported by an application on the

first wireless station that runs on SCTP.
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3. The method of claim 2 further including informing said second station

of the first IP address using SCTP before starting said communicating.

4. The method of claim 2 wherein said setting up the second IP connection
further includes searching for an appropriate connection, associating with a
wireless IP access point, and establishing connectivity with the second station

by informing said second station of the second IP address using SCTP.

5. The method of claim 4 wherein said searching, said associating, and said
establishing are undertaken independent of said application supporting said

communicating.

6. The method of claim 4 wherein said searching for said appropriate
wireless IP connection further includes one of determining that an available
connection includes an access point and suitable services, that said first wireless
station is able to successfully authenticate with said access point, and that

connectivity to said second station is available.

7. The method of claim 4 wherein said associating with a wireless IP
access point further includes associating with one of an 802.11 access point, a
Bluetooth access point, a HiperlLAN access point, and a local area network

(LAN) access point.
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8. The method of claim 4 wherein said informing said second station of the
second IP address using SCTP uses said second connection thereby initializing

said second connection.

5 o The method of claim 2 wherein said determining that the second IP
connection should be the primary connection further includes one of
determining that a signal from said cellular base station is weakening, that
tariffs for the second IP connection are favorable, and that services are desired
that are available via the second IP connection.

10
10. The method of claim 2 further including, when the second IP connection

becomes the primary connection, discontinuing the first IP connection.

11. The method of claim 10 wherein said discontinuing the first IP
15  connection further includes instructing the second station to delete the first IP
address using SCTP messages and terminating any session via said cellular base

station.

12. The method of claim 1 wherein said communicating between said first
20  wireless station and said second station using the first IP connection further uses
a first wireless IP access point, said communicating supported by an application

on the first wireless station that runs on SCTP.
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13. The method of claim 12 further including informing said second station

of the first IP address using SCTP before starting said communicating.

14. The method of claim 12 wherein said setting up the second IP
connection further includes searching for an appropriate wireless IP connection,
associating with a second wireless IP access point, and establishing connectivity
with the second station by informing said second station of the second IP

address using SCTP.

15. The method of claim 14 wherein said searching, said associating, and
said establishing are undertaken independent of said application supporting said

communicating.

16. The method of claim 14 wherein said searching for said appropriate
wireless IP connection further includes one of determining that an available
wireless IP connection includes a wireless IP access point and suitable services,
that said first wireless station is able to successfully authenticate with said

access point, and that connectivity to said second station is available.

17. The method of claim 14 wherein said associating with said second
wireless IP access point further includes associating with one of an 802.11
access point, a Bluetooth access point, a HiperLAN access point, and a local

area network (ILAN) access point.
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18. The method of claim 14 wherein said informing said second station of
the second IP address using SCTP uses said second connection thereby

initializing said second connection.

19. The method of claim 12 wherein said determining that the second IP
connection should be the primary connection further includes one of
determinihg that a signal from said first wireless IP access point is weakening,
that loading levels for the second IP connection are favorable, and that services

are desired that are available via the second IP connection.

20. The method of claim 12 further including, when the second IP
connection becomes the primary connection, discontinuing the first IP
connection by instructing the second station to delete the first IP address using

SCTP messages and disassociating with said first wireless access point.

21. The method of claim 2 wherein said setting up the second IP connection
further includes searching for an appropriate cellular connection, establishing a
connection with a second cellular base station, and establishing connectivity
with the second station by informing said second station of the second IP

address using SCTP.
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22. The method of claim 12 wherein said setting up the second IP
connection further includes searching for an appropriate cellular connection,
establishing a connection with a second cellular base station, and establishing
connectivity with the second station by informing said second station of the

second IP address using SCTP.

23. A wireless communications unit arranged and constructed to effect a
handoff from a first Internet Protocol (IP) connection to a second IP connection
for a time critical communication, the wireless communications unit
comprising:

a wireless transceiver and a controller cooperatively arranged for
communicating with a second station using the first IP connection and a first IP
address for the wireless communications unit;

said controller further for:

setting up the second IP connection with a second IP address for
the wireless communications unit, the first IP connection beiné a primary
connection and the second IP connection being a secondary connection, both
existing concurrently;

determining that the second IP connection should be the primary
connection; and

changing the second IP connection to the primary connection by
informing the second station that the second IP address is the primary address

using stream control transmission protocol (SCTP) messages,
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wherein the time critical communication is immediately switched

over to the second IP connection.

24. The wireless communications unit of claim 23 wherein said wireless
transceiver includes a cellular transceiver for communicating with said second
station using the first IP connection through a cellular base station, said
communicating supported by an application executed by said controller, said

application running on SCTP.

25. The wireless communications unit of claim 24 further including
informing said second station of the first IP address using SCTP before starting

said communicating.

26. The wireless communications unit of claim 24 wherein said transceiver
further includes a wireless IP transceiver cooperatively operating with said
controller for setting up the second IP connection and further for searching for
an appropriate wireless IP connection, associating with a wireless IP access
point, and establishing connectivity with the second station by informing said
second station of the second IP address using SCTP.

|
27. The wireless communications unit of claim 26 wherein said searching,
said associating, and said establishing are undertaken independent of said

application supporting said communicating.
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28. The wireless communications unit of claim 26 wherein said searching

for said appropriate wireless IP connection further includes one of determining

that an available connection includes an access point and suitable services, that
5  said first wireless station is able to successfully authenticate with said access

point, and that connectivity to said second station is available.

29. The wireless communications unit of claim 26 wherein said associating

with a wireless IP access point further includes associating with one of an

10 802.11 access point, a Bluetooth access point, a HiperL AN access point, and a

local area network (LAN) access point and said transceiver further includes a
second transceiver, respectively compatible with one of 802.11, Bluetooth,

HiperLLAN, and local area network systems.

15 30. The wireless communications unit of claim 26 wherein said informing

said second station of the second IP address using SCTP uses said second
transceiver and said second connection thereby initializing said second

connection.

20  31. The wireless communications unit of claim 24 wherein said determining

that the second IP connection should be the primary connection further includes

one of determining that a signal from said cellular base station is weakening,
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that tariffs for the second IP connection are favorable, and that services are

desired that are available via the second IP connection.

32. The wireless communications unit of claim 24 further including, when
the second IP connection becomes the primary connection, discontinuing the
first IP connection by instructing, using SCTP messages, the second station to
delete the first IP address and terminating any session via said cellular base

station.

33. The wireless communications unit of claim 23 wherein said wireless
transceiver includes a wireless IP trar;sceiver for communicating with said
second station using the first IP connection through a wireless IP access point,
said communicating supported by an application executed by said controller,

said application running on SCTP.

34, The wireless communications unit of claim 33 further including
informing said second station of the first IP address using SCTP before starting

said communicating,

35. The wireless communications unit of claim 33 wherein said wireless IP
transceiver cooperatively operates with said controller for setting up the second
IP connection and further for searching for an appropriate wireless IP

connection, associating with a second wireless IP access point, and establishing
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connectivity with the second station by informing said second station of the

second IP address using SCTP.

36. The wireless communications unit of claim 35 wherein said searching,
said associating, and said establishing are undertaken independent of said

application supporting said communicating.

37. The wireless communications unit of claim 35 wherein said searching
for said appropriate wireless IP connection further includes one of determining
that an available wireless IP connection includes a wireless IP access point and
suitable services, that said first wireless station is able to successfully
authenticate with said access point, and that connectivity to said second station

is available.

38. The wireless communications unit of claim 35 wherein said associating
with said second wireless IP access point further includes associating with one
of an 802.11 access poinf, a Bluetooth access point, a HiperLAN access point,
and a local area network (LAN) access point and said transceiver further
includes a second transceiver respectively compatible with one of 802.11,

Bluetooth, HiperLAN, and local area network systems.

39.  The wireless communications unit of claim 35 wherein said informing

said second station of the second IP address using SCTP uses said second
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transceiver and said second connection thereby initializing said second

connection.

40, The wireless communications unit of claim 33 wherein said determining
that the second IP connection should be the primary connection further includes
one of determining that a signal from said first wireless IP access point is
weakening, that loading levels for the second IP connection are favorable, and

that services are desired that are available via the second IP connection.

41. The wireless communications unit of claim 33 further including, when
the second IP connection becomes the primary connection, discontinuing the
first IP connection by instructing the second station to delete the first IP address

and disassociating with said first wireless access point.
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903

SETTING UP A FIRST IP CONNECTION BY INFORMING
ANOTHER STATION OF A FIRST DESTINATION
IP ADDRESS FOR A WIRELESS STATION USING SCPT

l 905
COMMUNICATING BETWEEN THE STATIONS USING
THE FIRST IP CONNECTION VIA A CELLULAR BASE
STATION OR WIRELESS IP ACCESS POINT AND
THE FIRST IP ADDRESS, SUPPORTED BY AN
APPLICATION RUNNING ON SCPT

~ l ~909
SEARCHING FOR AN APPROPRIATE CONNECTION
907 ;
R l 911
SETTING UP A SECONDARY c
IP CONNECTION WITH A ASSOCIATING WITH SECOND ACCESS POINT
SECOND IP ADDRESS
FOR THE WIRELESS l 913

STATION, BOTH 1P ESTABLISHING CONNECTIVITY WITH SECOND
gggggggﬁg?fYEXISTING STATION BY INFORMING THE SECOND STATION,

PREFERABLY USING SECOND IP CONNECTION
WITH THE SECOND IP ADDRESS, USING SCPT

N . I
| l 915
DETERMINING THAT SECOND IP CONNECTION '

SHOULD BE PRIMARY CONNECTION, BASED FOR
EXAMPLE ON SIGNAL STRENGTH, RELATIVE TARIFFS,
OR AVAILABLE SERVICES (BANDWIDTH)

l ~917
CHANGING SECOND IP CONNECTION T0 PRIMARY
CONNECTION BY INFORMING SECOND STATION THAT
THE SECOND IP ADDRESS IS THE PRIMARY
ADDRESS USING SCPT MESSAGE

' 919

DISCONTINUING FIRST IP CONNECTION BY INSTRUCTING,
USING SCPT, SECOND STATION TO DELETE FIRST
IP ADDRESS AND TERMINATE ASSOCIATION/CONNECTION
WITH IP ACCESS POINT/CELLULAR BASE.
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