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

Under the Panerwork Reduction Act of 1995 no nersons are renuired to resnond to a collection of information unless it disnlavs a valid 0MB control number 

UTILITY Attorney Docket No. HAVA-00507 

PATENT APPLICATION First Named Inventor Vasudevan Ganesan 

"\ 

TRANSMITTAL Title MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI 

\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1. □ Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2. □ Applicant asserts small entity status. 10. 0 Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee Vasu Networks Corporation 

Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 24 l 11.D 37 CFR 3.73(c) Statement D Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 12. □ English Translation Document 

5.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 2 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 4 l 13. □ Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) D Copies of citations attached 
a. 0 Newly executed (original or copy) 14. □ Preliminary Amendment 
b. D A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18. 0 Other: 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 
interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 28960 OR □ Correspondence address below 

Name Haverstock & Owens LLP 

Address 162 North Wolfe Road 

City Sunnyvale I State I CA I Zip Code 94086 

Country us I Telephone I 408-530-9700 I Email jowens@hollp.com 

Signature /Jonathan 0. Owens/ Date March 14, 2018 
Name 

Jonathan 0. Owens 
Registration No. 

37,902 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). 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 1.11 and 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 ohime 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, ca/11-800-PTO-9199 and select option 2. Samsung Ex. 1002 
Samsung v. Vasu 
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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 solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. 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 abandonment 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.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

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

3. 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. 

4. 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.S.C. 
552a(m). 

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

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

7. 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.S.C. 2904 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. 

8. 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.S.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 inspection or an issued patent. 

9. 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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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

Attorney Docket Number HAVA-00507 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

The application data sheet is part of the provisional or nonprovisional 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: 

D 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.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El Jv'asudevan I l3anesan 

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

City l3an Jose I State/Province I ~A I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 1014 S. De Anza Blvd., Apt. D110 

Address 2 

City I J3an Jose I State/Province I FA 

Postal Code I ~5129 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El l3tephane ~- t,laes 

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

City tremont I State/Province I ~A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 1093 Nez Perce Cl. 

Address 2 

City I !=remont I State/Province I FA 

Postal Code I ~539 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I 

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

EFSWeb2.2.12 

Add I 

Suffix 

I El 

Suffix 

I El 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

Attorney Docket Number HAVA-00507 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

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

Customer Number ]8960 

Email Address owens@hollp.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

Attorney Docket Number HAVA-00507 I Small Entity Status Claimed ~ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I~ I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
□ 

□ 

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

Request Not to Publish. I 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 application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

. 

. 

i-

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). 
Either enter 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 I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~8960 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

Attorney Docket Number HAVA-00507 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation in part of . 15480293 ~017-04-05 

Prior Application Status . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~5480293 Continuation of . 14806482 ~015-07-22 

Prior Application Status . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4806482 Continuation of . 13899303 ~013-05-21 

Prior Application Status . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~3899303 Continuation of . 13168585 ~011-06-24 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

113168585 pontinuation of I· 111031498 ~005-01-06 ~991399 ~011-08-02 

Prior Application Status . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~ 1031498 J:laims benefit of provisional . 60534466 ~004-01-06 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

HAVA-00507 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

HAVA-00507 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

Attorney Docket Number HAVA-00507 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I J-tasu Networks Corporation 

Mailing Address Information For Applicant: 

Address 1 1014 S. De Anza Blvd. Apt. D110 

Address 2 

City San Jose State/Province CA 

Country I 1-Js Postal Code 95129 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

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

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

Attorney Docket Number HAVA-00507 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature I/Jonathan 0. Owens/ Date (YYYY-MM-DD) 12018-03-14 

First Name ~onathan I Last Name I pwens Registration Number P7902 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

Attorney Docket Number HAVA-00507 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND WIFI NETWORKS 

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 35 U.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 lime 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. 

EFS Web 2.2.12 

IPR2025-00450 Page 00010



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 solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. 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 abandonment of 
the application or expiration of the patent. 

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

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.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. 
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MOBILE DEVICE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND 
WIFI NETWORKS 

CROSS-REFERENCES TO RELATED APPLICATIONS 

This Patent Application is a continuation-in-part application of co-pending U.S. Patent 

Application No. 15/480,293, filed on April 5, 2017, and entitled "TELEPHONE WITH 

AUTOMATIC SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS," which is a 

continuation application of co-pending U.S. Patent Application No. 14/806,482, filed on July 22, 

2015, and entitled "TELEPHONE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR 

AND VOIP NETWORKS," which is a continuation application of U.S. Patent Application No. 

13/899,303, filed on May 21, 2013, and entitled "TELEPHONE WITH AUTOMATIC 

SWITCHING BETWEEN CELLULAR AND VOIP NETWORKS," which is a continuation 

application of U.S. Patent Application No. 13/168,585, filed on June 24, 2011, and entitled 

"TELEPHONE WITH AUTOMATIC SWITCHING BETWEEN CELLULAR AND VOIP 

NETWORKS," which is a continuation application of U.S. Patent No. 7,991,399, filed on 

January 6, 2005, and entitled "TELEPHONE WITH AUTOMATIC SWITCHING BETWEEN 

CELLULAR AND VOIP NETWORKS," which claims benefit under 35 USC 119( e) of the filing 

date of U.S. provisional application number 60/534,466, filed on January 6, 2004, entitled 

"Radiotelephone With Automatic Switching Between Cellular And Wi Fi Networks Using Wi-Fi 

Signal Strength Values." The content of all of the above is incorporated herein by reference in its 

entirety. 

BACKGROUND OF THE INVENTION 

A small portion of the radio frequency (RF) spectrum is assigned to each communications 

carrier. The assigned spectrum, therefore, must be used efficiently in order to allow the 

maximum number of frequency users to have access to this spectrum. Multiple access 

modulation techniques have been developed to provide optimum utilizing of the RF spectrum. 
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Examples of such modulation techniques include time division multiple access (TDMA), 

frequency division multiple access (FDMA), and code division multiple access (CDMA). 

There is a wide variance in the performance of wireless networks. A conventional 

wireless cellular network, covers a relatively large geographical area but provides a relatively low 

bandwidth. 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 cellular network equipment. 

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 radio 

networks are adapted to improve spectral efficiency with increased and smaller coverage areas. 

For example, an IEEE 802.1 lx ( or Wi-Fi) 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. 

An access point conforming to an IEEE 802.1 lx ( e.g., IEEE 802.11 b) network may cover 

an area of a few hundred feet in diameter. Each such access point is connected to a larger 

network ( e.g., Internet). In order to cover larger geographical areas, a relatively large number of 

IEEE 802.1 lx network access points and a relatively large wire-line back haul networks are 

required. In part, due to the back haul costs, the resulting IEEE 802 .11 x based network may thus 

be more expensive to set up and operate than a similarly based wireless network. In other words, 

many tradeoffs often exist between and among the coverage areas, the maximum bit-rates, and 

the costs associated with different types of wireless networks. 

Demand for high bandwidth and quality of service (QoS) associated with mobile 

communication devices with full roaming capability is on the rise. One known communication 

device includes a cellular communication module adapted to enable communication using 

wireless cellular networks as well as a Wi-Fi communication module adapted to enable 

communication using a Voice over IP (VoIP) protocol. In such devices, to change the 
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communication mode from cellular to VoIP or vice versa, the user has to manually change the 

device's setting by, e.g., pressing one ore more keys. 

In yet other communication devices known to be under development, to switch the 

communication mode from, for example, cellular to VoIP, the cellular network first detects the 

position of the mobile communication device to determine whether the mobile communication 

device is in a Wi-Fi area. If it so detects, the cellular network sends a switching signal to the 

mobile communication device to enable the communication to continue the communication using 

the VoIP protocol. However, obtaining and maintaining accurate position of many mobile 

communication devices concurrently poses a challenging task. Consequently, in such systems, 

the switching of the call from cellular to VoIP or vice versa may result in the loss of the call. 

BRIEF SUMMARY OF THE INVENTION 

In accordance with the present invention, a mobile communication device is configured 

so as to automatically switch a communication that is already in progress using a wireless 

cellular network (hereinafter alternatively referred to as cellular network) to a wireless Voice 

over IP (VoIP) network or vice versa. The mobile communication devices is adapted to include, 

in part, a cellular communication module, a first antenna adapted to receive and transmit data 

between the mobile communication module and a cellular network, a Wireless Fidelity (Wi-Fi) 

communication module, a second antenna adapted to receive and transmit data between the 

Wi-Fi communication module and a VoIP network, a signal monitoring circuit, and a switching 

circuit adapted to switch an existing in-progress communication between the cellular 

communication module and the Wi-Fi communication module. The second antenna and 

associated circuitry are maintained in on-states continuously to monitor and detect Wi-Fi signals. 

If the mobile communication device is in an in-progress (i.e., pre-established) 

communication via its cellular communication module and through a cellular network, and the 

Wi-Fi antenna system detects a Wi-Fi signal having a first predefined level (strength), a timer 

disposed in the mobile communication device is activated to establish a first time window of a 
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first predefined size. If the Wi-Fi signal level detected during the first time window remains 

equal to or greater than the first predefined level, at the expiration of the first time window, the 

switching circuit causes the in-progress communication to be switched from its cellular 

communication module to its Wi-Fi communication module and through a VoIP network without 

losing the in-progress communication. 

In some embodiments, upon activating the timer, the Wi-Fi communication module is 

caused to change state from a sleep mode, during which the Wi-Fi communication module 

consumes relatively small amount of power, to a stand-by mode during which the Wi-Fi 

communication module consumes an intermediate amount of power. Subsequently, before the 

communication is switched to the Wi-Fi communication module, the Wi-Fi communication 

module is caused to be placed in a full active mode, during which the Wi-Fi communication 

module consumes an amount of power larger than the intermediate amount of power. 

If the mobile communication device is in a pre-established communication via its Wi-Fi 

communication module and through a VoIP network, and the Wi-Fi antenna system detects that 

the level of the received Wi-Fi signal is below a second predefined value, the timer is activated to 

establish a second time window of a second predefine size. If the Wi-Fi signal level detected 

during the second time window is equal to or greater than a third predefined value, the 

pre-established communication via the Wi-Fi communication module is maintained without any 

change. If the Wi-Fi signal level detected during the second time window is less than the third 

predefined value, the timer is reset and reactivated to establish a third time window of a third 

size. If the Wi-Fi signal level detected during the third time window is less than the third 

predefined value, at the expiration of the third time window, the switching circuit causes the 

in-progress communication to be switched from its Wi-Fi communication module to its cellular 

communication module and through a cellular network without losing the in-progress 

communication. 

In some embodiments, upon activating the timer to establish the second time window, the 

cellular communication module is caused to change state from a sleep mode, during which the 
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cellular communication module consumes relatively small amount of power, to a stand-by mode 

during which the cellular communication module consumes an intermediate amount of power. 

Subsequently, before the communication is switched to the Wi-Fi communication module, the 

cellular communication module is caused to be placed in a full active mode, during which the 

cellular communication module consumes an amount of power larger than the intermediate 

amount of power. 

In some embodiments, the Wi-Fi communication module is adapted to communicate with 

an access point of a Wi-Fi local are network using an 802.1 lx wireless protocol, and the cellular 

communication module is adapted to communicate with a base station of a wireless cellular 

network using any one of GSM, CDMA, or CDMA2000 protocols. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a simplified high-level block diagram of a mobile communication device, in 

accordance with one embodiment of the present invention. 

FIG. 2 shows Wi-Fi signal threshold level and timing window used to determine whether 

to switch a communication from the cellular communication module to the Wi-Fi 

communication module of the communication device of FIG. 1, in accordance with one 

embodiment. 

FIG. 3 shows Wi-Fi signal threshold levels and timing windows used to determine 

whether to switch a communication from the Wi-Fi communication module to the cellular 

communication module of the communication device of FIG. 1, in accordance with one 

embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, a mobile communication device is configured 

so as to automatically switch an existing communication from a wireless cellular network 

(hereinafter alternatively referred to as cellular network) to a wireless Voice over IP (VoIP) 
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network, or to switch an existing communication from a VoIP network to a cellular network. It is 

understood that the Wireless Fidelity (Wi-Fi) signals, as defined, for example, in IEEE 802.1 lx 

standards or other equivalent standards may be used to communicate with a Voice over IP (VoIP) 

network. The mobile communication device is adapted to include, in part, a cellular 

communication module, a first antenna adapted to receive and transmit data between the mobile 

communication module and a cellular network, a Wi-Fi communication module, a second 

antenna adapted to receive and transmit data between the Wi-Fi communication module and a 

VoIP network, a signal monitoring circuit, and a switching circuit adapted to switch an existing 

in-progress communication between the cellular communication module and the Wi-Fi 

communication module. The second antenna and associated circuitry are maintained in on-states 

continuously to monitor and detect Wi-Fi signals. 

It is understood the wireless cellular network includes, in part, a multitude of base 

stations. Each such base station is adapted to communicate with the mobile communication 

device when the mobile communication device is located within the coverage area of the base 

station via RF signals carried over cellular network. It is also understood that each such coverage 

area is defined by an area centered at the base station and having a radius of, e.g., several miles. It 

is further understood that a Wi-Fi network may include, in part, a multitude of access points. 

Each such access point is adapted to communicate with the mobile communication device, when 

the mobile communication device is located within the coverage area of the access point, via 

VoIP packets. It is also understood that the mobile communication device may also include 

blocks adapted for computation and thus be a communication/computation device. 

If the mobile communication device is in an in-progress (i.e., pre-established) 

communication via its cellular communication module and through a cellular network, and the 

Wi-Fi antenna system detects a Wi-Fi signal having a first predefined level (strength), a timer 

disposed in the mobile communication device is activated to establish a first time window of a 

first predefined size. If the Wi-Fi signal level detected during the first time window remains 

equal to or greater than the first predefined level, at the expiration of the first time window, the 
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switching circuit causes the in-progress communication to be switched from its cellular 

communication module to its Wi-Fi communication module and through a VoIP network without 

losing the in-progress communication. 

in some embodiments, upon activating the timer, the Wi-Fi communication module is 

caused to change state from a sleep mode, during which the Wi-Fi communication module 

consumes relatively small amount of power, to a stand-by mode during which the Wi-Fi 

communication module consumes an intermediate amount of power. Subsequently, before the 

communication is switched to the Wi-Fi communication module, the Wi-Fi communication 

module is caused to be placed in a full active mode, during which the Wi-Fi communication 

module consumes an amount of power larger than the intermediate amount of power. 

If the mobile communication device is in a pre-established communication via its Wi-Fi 

communication module and through a VoIP network, and the Wi-Fi antenna system detects that 

the level of the received Wi-Fi signal is below a second predefined value, the timer is activated to 

establish a second time window of a second predefine size. If the Wi-Fi signal level detected 

during the second time window is equal to or greater than a third predefined value, the 

pre-established communication via the Wi-Fi communication module is maintained without any 

change. If the Wi-Fi signal level detected during the second time window is less than the third 

predefined value, the timer is reset and reactivated to establish a third time window of a third 

size. If the Wi-Fi signal level detected during the third time window is less than the third 

predefined value, at the expiration of the third time window, the switching circuit causes the 

in-progress communication to be switched from its Wi-Fi communication module to its cellular 

communication module and through a cellular network without losing the in-progress 

communication. 

In some embodiments, upon activating the timer to establish the second time window, the 

cellular communication module is caused to change state from a sleep mode, during which the 

cellular communication module consumes relatively small amount of power, to a stand-by mode 

during which the cellular communication module consumes an intermediate amount of power. 
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Subsequently, before the communication is switched to the Wi-Fi communication module, the 

cellular communication module is caused to be placed in a full active mode, during which the 

cellular communication module consumes an amount of power larger than the intermediate 

amount of power. 

FIG. 1 is a simplified high-level block diagram of a mobile communication device 100, in 

accordance with one embodiment of the present invention. Mobile communication device 100, 

which is adapted to automatically switch communication between cellular and VoIP networks, is 

shown as including, in part, a cellular communication module (hereinafter alternatively referred 

to as cellular module) 3 coupled to a cellular antenna 1, a Wi-Fi communication module 

(hereinafter alternatively referred to as Wi-Fi module) 4 coupled to a Wi-Fi antenna 2, an 

audio/video amplifier 5, a network switch unit 6, a timer unit 7, a Wi-Fi signal level monitor 8, a 

microphone 20, a speaker 21, and a display monitor 22. Mobile communication device 100 is 

adapted to establish and maintain communication via either a cellular module 3, through a 

wireless network (not shown), and/or via Wi-Fi module 4, through a VoIP network (not shown). 

Cellular module 3 further includes a transceiver 30 adapted to transmit signal to and receive 

signal from a cellular network. Wi-Fi module 4 further includes a transceiver 32 adapted to 

transmit signal to and receive signal from a VoIP network. Depending on the level of detected 

Wi-Fi signal emitted from a Wi-Fi access point, a call initially established via cellular module 3 

may be switched to be handle by Wi-Fi module 4, or a call initially established via Wi-Fi module 

4 may be switched to be handled by cellular module 3. 

Assume that mobile communication device 100 is in communications with a cellular 

network and is entering the coverage area of a Wi-Fi access point adapted to transmit and receive 

Wi-Fi signals. As is known, a Wi-Fi access point maybe used to gain access to a VoIP network. 

Wi-Fi antenna 2 together with Wi-Fi module 4 and Wi-Fi signal monitor 8 continuously monitor 

for to detect Wi-Fi signals. If a detected Wi-Fi signal level is greater than a predefined threshold 

value V tht, Wi-Fi signal level monitor 8 activates timer 7 via signal line 10 and sends a wake-up 

signal to network switch unit 6 via signal line 12, thereby to change the state of network switch 
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unit 6 from a sleep mode, during which network switch unit consumes relatively small power, to 

a stand-by mode, during which network switch unit consumes an intermediate amount of power. 

Network switch unit 6, in turn, supplies wake-up switching signals to cellular module 3 via 

signal line 15 and to Wi-Fi module 4 via signal line 13. This causes phone cellular module 3 and 

Wi-Fi module 4 to activate their respective switching modules. The detected Wi-Fi signal level 

may be determined, for example, by taking multiple samples of the incoming Wi-Fi signal(s) and 

computing a signal level from these samples. In one embodiment, an average of the 

amplitudes/phases of the sampled signals maybe used to detect the Wi-Fi signal level. 

If the detected Wi-Fi signal level is greater than V1h 1, timer unit 7 is activated to establish 

a first time window of a first predefined size T1, as shown in FIG. 2. During time window T1, 

Wi-Fi antenna 2 together with Wi-Fi module 4 and Wi-Fi signal monitor 8 continue to monitor 

and detect the level ofreceived Wi-Fi signal. If the Wi-Fi signal level detected during time 

window T1 remains equal to or greater than V tht, at the expiration of time window T1, timer unit 7 

sends a cellular tear-down signal and a Wi-Fi link-up signal to the network switch unit 6 via 

signal line 11. In response, network switch unit 6 sends the tear-down signal to cellular module 3 

via signal line 15, and sends the link-up signal to Wi-Fi module 4 via signal line 13. Network 

switch unit 6 also instructs audio/video amplifier 5, via signal line 14, to generate an audio/video 

alert signal. The generated audio alter signal is subsequently reproduced by speaker 21 via signal 

line 18, and the generated video alert signal is subsequently reproduced by display monitor 22 via 

signal line 23. The audio/video alert tones are adapted to notify the mobile communication 

device user of a network switch from cellular to Wi-Fi. 

Cellular module 3 is adapted to terminate connection to the cellular network and to 

switch off connection to audio/video amplifier 5 after receiving the tear-down signal. Wi-Fi 

module 4 is adapted to activate connection to VoIP network and to switch on connection to 

audio/video amplifier 5--for passing voice signal to audio amplifier 5 and video signal to display 

monitor 22--after receiving a Wi-Fi link-up signal. The previously established communication 
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link is thus continued uninterrupted via the VoIP network and through loudspeaker 21, 

microphone 20 and display monitor 23. 

Assume that mobile communication device 100 is in communications with a VoIP 

network and maybe leaving the coverage area of the Wi-Fi access point. Wi-Fi antenna 2 

together with Wi-Fi module 4 and Wi-Fi signal monitor 8 continuously monitor for to detect 

Wi-Fi signals. If the detected Wi-Fi signal level falls below a second predefined threshold value 

V th2 , Wi-Fi signal level monitor 8 activates timer 7 and sends a wake-up signal to network switch 

unit 6 to change the state of network switch unit 6 from the sleep mode to stand-by mode. 

Network switch unit 6, in turn, supplies wake-up switching signals to cellular module 3 and to 

Wi-Fi module 4 to enable these modules to activate their respective switching procedures. 

Once activated, timer unit 7 establishes a second time window of a second predefined 

size T2 , as shown in FIG. 3. During time window T2 , Wi-Fi antenna 2 together with Wi-Fi 

module 4 and Wi-Fi signal monitor 8 continue to monitor and detect the level ofreceived Wi-Fi 

signal. If the Wi-Fi signal level detected during time window T2 is equal to or greater than a third 

predefined threshold value V th
3

, where V th
3 

is smaller than V th
2

, the previously established VoIP 

communication continues without switching. 

If the Wi-Fi signal level detected during time window T
2 

is smaller than V
1

h

3

, at the 

expiration of time window T 2 , timer unit 7 is reset and activated to establishes a third time 

window of a third predefined size T
3

, where T
3 

is smaller than T
2

• If the Wi-Fi signal level 

detected during time window T
3 

is equal to or greater than V
1

h

3

, the previously established VoIP 

communication continues without switching. 

If the Wi-Fi signal level detected during time window T
3 

is less than V
1

h

3

, at the 

expiration of time window T
3

, timer unit 7 sends a Wi-Fi tear-down signal and a cellular link-up 

signal to network switch unit 6. In response, network switch unit 6 sends the tear-down signal to 

Wi-Fi module 3, and sends the link-up signal to cellular module 4. Network switch unit 6 also 

instructs audio/video amplifier 5 to generate an audio/video alert signals. The generated audio 

alter signals is subsequently reproduced by speaker 21, and the generated video alert signal is 
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subsequently reproduced by display monitor 22. The audio/video alert tones are adapted to notify 

the mobile communication device user of a network switch from Wi-Fi to cellular 

Wi-Fi module 4 is adapted to terminate connection to the VoIP network and to switch off 

connection to audio/video amplifier 5 after receiving the tear-down signal. Cellular module 4 is 

adapted to activate connection to the cellular network and to switch on connection to audio/video 

amplifier 5 after receiving a Wi-Fi link-up signal. The previously established communication link 

is thus continued uninterrupted and through loudspeaker 21, microphone 20 and display monitor 

23. 

In accordance with some embodiments, if the mobile communication device detects both 

an Wi-Fi signal from an access point and a cellular signal from a mobile cellular base station 

before establishing a communication link, the mobile communication device first attempts to 

establish communication with the Wi-Fi access point using Wi-Fi module 4. 

As described herein, the method of providing communications for a mobile 

communication device that roams between multiple wireless networks includes monitoring 

context of a signal of a wireless communication link. Monitoring context of a signal is able to 

include monitoring the strength of the (radio) signal and/or characteristics of the network (e.g., 

available speed/bandwidth, delays, congestion, power requirements, availability/type of 

encryption, cost, preference, policies, known versus not known, Quality of Service (QoS), 

Service Level Agreement (SLA), history and/or any other characteristics/context information). 

Cost of a signal is able to include determining if using a specified network has any fees. For 

example, a network provides a pricing message upon connection. Networks may have certain 

policies such as limiting or throttling data which may affect a signal, and the policy information 

is able to be determined in any manner such as by receiving metadata information from a 

network or analyzing network information. A user or device may "know" certain networks ( e.g., 

a user has already connected to the network previously or has placed the network in a "known" 

list), and other networks may not be known ( e.g., have not been previously accessed), and known 

networks may receive priority or preference over unknown networks ( e.g., by checking the 
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"known" list and giving priority to networks found on the "known" list). QoS of a network is 

able to be factored in when selecting a network. For example, data/service logs of networks are 

able to be analyzed to determine QoS. SLAs are able to be analyzed to determine which network 

is accessed. History information is able to be used when selecting a network. When a new 

network is detected as available, and settings indicate a second wireless communication link is 

preferable based on the context, then the interface server is notified and a second communication 

link is established between the interface server and the end destination device. For example, if 

any context values are below a threshold, and a second or additional network is detected with 

context values above the threshold or above the context values of the current network, then the 

device switches to the second or additional network. In addition to detecting multiple signal 

levels and comparing them to multiple thresholds, there are able to be multiple context levels and 

multiple thresholds compared with the multiple context levels. 

In some embodiments, a same network is utilized but with a different data path or other 

modification based on a context. For example, different bearers for a same radio network for a 

different type of signal are utilized based on the context. Furthering the example, if a bearer with 

a better QoS is available, then the better bearer is utilized for the method of providing 

communications. For example, the QoS of bearers of a network are continuously monitored, and 

the bearer with the highest QoS is utilized, and if the QoS of an in-use bearer falls below the QoS 

of another bearer, then the method switches to the bearer with the higher QoS. In some 

embodiments, the communications are able to be split among different data paths, bearers, 

networks and/or any other division. For example, some data is sent on a first bearer, and then 

other data is sent on a second bearer based on the context and/or any other relevant information. 

Moreover, as described herein, the processes described herein are not limited to wireless 

implementations, as it is able to be applied to any network such as a wired network. 

In some embodiments, instead of the device switching to another network, the network 

switches to another device. For example, if for some reason, a context of a first device for a 

network falls below a threshold for the context, then a second device is coupled to the network 
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with a context above the threshold. Similarly, modules within a device are able to be switched 

based on the context dropping below a threshold. For example, a first application on a device is 

communicating with a network, but a context ( e.g., signal quality) of the first application and the 

network drops below a threshold, then a second application which uses a different signal or other 

varying communication implementation communicates with the network. 

In some embodiments, the context is able to be detected using a distributed system ( e.g., 

multiple devices collect context information such as using sensors to detect signal strength and 

provide the collected information to a decision making device). Furthering the example, signal 

strength is collected and/or analyzed by sensors and/or other devices in a distributed manner. 

The processing is able to take place anywhere between the collection of the signal and where a 

decision is made/taken. Following a decision to switch, the instructions to switch are able to be 

exchanged back with another point where the switch takes place ( e.g., from in network sent to an 

access point/tower or to a device to switch). Information is able to be exchanged with other 

points to re-route traffic, which allows targeting SDN. 

Context detection/determination is able to include monitoring/analyzing contexts of 

known networks (and any changes in contexts). For example, if the signal strength of a first 

network falls below the signal strength for a second network, then based on that context change, 

the communication is switched to the more optimal context. Context detection/determination is 

also able to include detection/determination of a new network which has a new, more favorable 

context. For example, if a communication is using Network 1 of five known networks, and then 

Network 6 is detected which has a higher context ( e.g., signal strength) than Network 1, the 

communication is switched to Network 6. 

As described herein, any communication is able to be switched automatically, such as 

user to user communications via one or more servers in a network ( e.g., voice video, conference 

call, multimedia calls) and peer to peer communications where a first device chats/communicates 

directly with another device through the network or without a network. 
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The networks described herein are able to be any networks such as wired, wireless ( e.g., 

2G, 3G, 4G, 5G, LTE, WiMAX, Bluetooth, infrared, Internet of Things protocols and any other 

wireless network/protocol) or any combination thereof. 

The communications for a mobile communication device include a telephone call, a voice 

call/communication, and/or duplex streaming/exchange. The communication is able to be 

transformed from one form to another. For example, a telephone call on one end is transformed 

to a voice call/communication or duplex streaming/exchange. The communications are able to 

be a transmission of broadband content. The communications are able to include a secure data 

transmission or an unsecured data transmission. The communications are able to be pushed or 

pulled. The communications are able to include streaming, video exchange and/or video calling. 

As described herein, the method of providing communications, including switching, for a 

device that roams between multiple wireless networks is able to be implemented on any device 

such as a mobile device, a cloud device, a switch and/or a router ( on the premises or off the 

premises such as in the cloud), an enterprise/data-center, a telephone switch (3G, 4G, 5G, xG), a 

small cell, an edge router, a field router, an access point, a base station, and/or any other device. 

The method is able to be implemented in software, hardware, firmware or a combination thereof. 

The device ( e.g., server) is able to be included in any system such as a transportation 

device/system such as automobile, ship/boat, and/or airplane. 

The above embodiments of the present invention are illustrative and not limiting. Various 

alternatives and equivalents are possible. It is understood that the functionality associated with 

any blocks described above may be centralized or distributed, whether locally or remotely. It is 

also understood that one or more blocks of each mobile communication device may be 

performed by hardware, firmware or software, or some combinations thereof. The invention is 

not limited by the type of cellular network, e.g., CDMA, GSM, otherwise used to carry 

communication. Nor is the invention limited by the VoIP network. The invention is not limited 

by the Wi-Fi signals, such as those defined by IEEE 802.1 lx, where x may be a, b, g, or WiMAX 

used to carry VoIP communication. The invention is not limited by the type of integrated 
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circuit( s) in which the present invention may be disposed. Nor is the invention limited to any 

specific type of process technology, e.g., CMOS, Bipolar, or BICMOS that may be used to 

manufacture the present invention. Other additions, subtractions or modifications are obvious in 

view of the present invention and are intended to fall within the scope of the appended claims. 
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a switching system to switch operation between a first communication module and a 

second communication module, wherein if a context changes for known networks or a new 

network is detected with a more favorable context, a previously established communication 

automatically switches accordingly. 

2. The device of claim 1, wherein upon activation of a timer, the switching system causes 

the second communication module to change state from a sleep mode to an active mode. 

3. The device of claim 1, wherein when the context comprises signal strength 

characteristics, if a signal monitor detects that a Wi-Fi signal level is equal to or greater 

than a predefined threshold value, a previously established communication continues 

without switching. 

4. The device of claim 1 wherein a wireless network to communicate with the second 

communication module is selected from the group consisting of 2G, 3G, 4G, 5G, LTE, 

and WiMAX. 

5. The device of claim 1 wherein the context comprises signal strength characteristics. 

6. The device of claim 1 wherein the context comprises at least one of radio signal strength, 

available speed/bandwidth, delays, congestion, power requirements, availability of 

encryption, cost information, preference information, policy information, knowledge, 

- 16 -
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quality of service information, service level agreement information, and history 

information. 

7. The device of claim 1 wherein automatic switching is between bearers on a same 

network. 

8. The device of claim 7 wherein automatic switching comprises sending data on a first 

bearer and data on a second bearer. 

9. The device of claim 1 wherein the previously established communication comprises: a 

cellular communication, a VoIP communication / session, a voice communication / 

session, a video communication/ session, a multimedia communication /session, a data 

communication/ session, a SIP or IMS based communication and/or a WiFi 

communication. 

10. The device of claim 1 wherein the previously established communication is secure or 

unsecure. 

11. The device of claim 1 wherein the previously established communication is proprietary or 

standard. 

12. The device of claim 1 wherein monitoring, detecting, and/or switching are based on the 

context are implemented using a distributed system. 

13. A method comprising: 

detecting a first context; 

detecting a second context; and 
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automatically switching, with a server, a communication in progress via a wireless 

network to a communication via a network based on the second context, wherein automatically 

switching is based on detecting the second context being preferred over the first context within a 

set of known networks or from a newly discovered network. 

14. The method of claim 13, wherein the communication comprises a transmission of 

content. 

15. The method of claim 13, wherein the communication comprises a data exchange. 

16. The method of claim 13, wherein the communication comprises at least one of a 

telephone call, a voice call/communication, or duplex streaming/exchange. 

17. The method of claim 16, wherein the communication comprises a telephone call 

transformed into a second communication. 

18. The method of claim 17, wherein the second communication comprises at least one of a 

voice call/communication or duplex streaming/exchange. 

19. The method of claim 13, wherein the communication comprises a transmission of 

content. 

20. The method of claim 13, wherein the communication comprises a secure data exchange. 

21. The method of claim 13, wherein the communication comprises an unsecured data 

exchange. 
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22. The method of claim 13, wherein the communication comprises data streaming. 

23. The method of claim 13, wherein the communication comprises video exchange, 

streaming or video calling. 

24. A method comprising: 

determining a first context; 

determining a second context; and 

automatically switching, with a server, a communication in progress via a first network to 

a communication via a second network based on the second detected context, wherein 

automatically switching is based on detecting the second context being preferred over the first 

context within a set of known networks or from a newly discovered network. 

25. The method of claim 24 wherein at least one of the first network and the second network 

is a wired network. 

26. A method comprising: 

determining a first context; 

determining a second context; and 

automatically switching a communication in progress via a first device to a 

communication via a second device based on the second detected context, wherein automatically 

switching is based on detecting the second context being preferred over the first context within a 

set of known networks or from a newly discovered network. 

27. The method of claim 26 wherein the method is stored, in part, within a mobile 

communication device. 

- 19 -

IPR2025-00450 Page 00030



PATENT 
Attorney Docket No.: HAVA-00507 

28. The method of claim 26 wherein the method is implemented, in part, on a network-based 

device. 

29. The method of claim 26 wherein the method is implemented, in part, on a switch and/or 

router. 

30. The method of claim 26 wherein the method is implemented, in part, on a network-based 

switch and/or router. 

31. The method of claim 26 wherein the method is implemented, in part, on an access point. 

32. The method of claim 26 wherein the method is implemented, in part, on a base station. 

33. The method of claim 26 wherein the method is implemented on a transportation device 

selected from the group consisting of an automobile, a ship, a boat, and an airplane. 

34. The method of claim 26 wherein the method is implemented in software, firmware and/or 

hardware. 

35. A server device comprising: 

a switching system to switch operation between a communication module and a Wi-Fi 

communication module, wherein based on a first context and a second context, a communication 

automatically switches accordingly, wherein automatically switching is based on detecting the 

second context being preferred over the first context within a set of known networks or from a 

newly discovered network. 
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a switching system to switch operation between a first communication module and a 

second communication module, wherein during an established communication if a preferable 

context is determined, the established communication is switched to a second communication 

over a network, wherein the preferable context is found in a set of known networks or in a newly 

discovered network. 

37. The device of claim 36 wherein the network is operated by a different network provider. 

38. The device of claim 36 wherein the network includes a plurality of access points, and the 

established communication is switched between the plurality of access points. 

39. The device of claim 36 wherein the network includes a plurality of technology stacks, and 

the established communication is switched between the plurality of technology stacks. 

40. The device of claim 36 wherein the device comprises a terminal, a mobile device, a 

sensor, an access point, and/or a controller device. 

41. A method comprising: 

establishing a first communication link between a mobile communication device and an 

end destination device, wherein the first communication link comprises a first wireless 

communication link between the mobile communication device and a first wireless network; 

monitoring a signal strength of the first wireless communication link; 

when the signal strength drops below a threshold, notifying an interface server and 

establishing a second communication link between the interface server and the end destination 

device without disrupting the first communication link; 

- 21 -

IPR2025-00450 Page 00032



PATENT 
Attorney Docket No.: HAVA-00507 

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 another mobile 

communication device, thereby establishing a second wireless communication link between the 

mobile communication device and a second wireless network. 

42. The method of claim 41 wherein re-directing is known by preferences and attached or 

attachable to the network. 

43. A method comprising: 

monitoring a context of a first wireless communication link; 

when a network is detected as available with a second wireless communication link with 

a context preferable to the first wireless communication link, notifying an interface and 

establishing the second communication link between the interface and an end destination device 

without disrupting the first communication link; and 

re-directing the second communication link from the interface to a mobile 

communication device, thereby establishing the second wireless communication link between the 

mobile communication device and a second wireless network. 

44. The method of claim 43 wherein a function of the interface is distributed. 

45. The method of claim 43 wherein the context comprises at least one of radio signal 

strength, available speed/bandwidth, delays, congestion, power requirements, availability 

of encryption, cost information, preference information, policy information, knowledge, 

quality of service information, service level agreement information, and history 

information. 
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46. The method of claim 43 wherein the method is distributed across a plurality of network 

components. 

47. The method of claim 43 wherein the method is utilized in a peer-to-peer communication. 
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A mobile communication device includes, in part, a cellular communication module, a 

first antenna adapted to receive and transmit data between the mobile communication module 

and a cellular network, a Wireless Fidelity (Wi-Fi) communication module, a second antenna 

adapted to receive and transmit data between the Wi-Fi communication module and a VoIP 

network, a signal monitoring circuit, and a switching circuit adapted to switch an existing 

communication from the cellular communication module to the Wi-Fi communication module or 

vice versa. 
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(12) Gebrauchsmusterschrift 
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(43) Bekanntmachung im Patentblatt: 15.01.2004 

(30) Unionsprioritat: 
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14.11.2002 

(71) Name und Wohnsitz des lnhabers: 

us 
us 

lnterDigital Technology Corporation, Wilmington, 
Del., US 

(51) Int Cl. 7
: H04Q 7/38 

(7 4) Name und Wohnsitz des Vertreters: 
FROHWITTER Patent- und Rechtsanwalte, 81679 
Miinchen 

Die folgenden Angaben sind den vom Anme!der eingereichten Unterlagen entnommen 

(54) Bezeichnung: Vorrichtung fur die Obergabe zwischen einem universellen drahtlosen lokalen Netzwerk (WLAN) 
und einem universellen mobilen Telekommunikationssystem (UMTS) 

(57) Hauptanspruch: In Kombination, ein Teilnehmergerat 
(UE), das in der Lage ist, eine automatische Obergabe des 
UE von einem ersten System an ein zweites System durch­
zufuhren, wobei dieses erste System eines von einem uni-
versellen 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 van zweiten Systemen, die 

fur die Kommunikation verfugbar sind; 
dieses UE, umfassend: 
Mittel zum Empfangen und Speichem einer Liste dieser 

zweiten Systeme, die innerhalb einer Zelle verfugbar sind, 
in der sich das UE befrndet; 
Mittel zum Anfordem verfi.igbarer bevorzugter zweiter Sys­

teme; 
Mittel zum Anfordem der Standorte der zweiten Systeme, 

die in dieser Zelle verfi.igbar sind und auf die lnitialisie­
rungsmittel ansprechen; 
Mittel zum Bereitstellen der Koordinaten des UE; 
Mittel zum Vergleichen der Koordinaten des UE mit denim 

UE gespeicherten Koordinaten der zweiten Systeme; und 
Mittel zum lnitiieren eines Obergabevorgangs, wenn der 
Vergleichsvorgang ergibt, dal?, das zweite System inner­
halb einer vorgegebenen Grenze liegt. 

S1 

S2 

S3 

84 

SSA 

Das System sendet die Lisle der WLANS, 
die innerhalb der Zelle 11erfugbar sind 

·oas UE empfangt und speichert die Liste 
der WLANS, die innerhalb der Zelle 
verffigbar sind 

Oas UE fordert auf der Basis der 
BenutzereinsteUungen die Standorte der 
WL.ANS an, die innerhalb der Zelle 
'verf0gbar slnd 

Wahrend es den Standort wechselt, 
vergleicht das UE seine aktuellen 
Koordinaten mit den Koordinaten der 
gespeicherten WLANs 

S5 

JA 

$58 

IHO-Vorgange initiieren 

S6 
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OE 203 10 113 U1 2004.01.15 

Beschreibung 

[0002] BESCHREIBUNG DES STAND DER TECH­
NIK 

[0001] Die vorliegende Erfindung betrifft WLAN- und 
UMTS-Systeme. lnsbesondere betrifft diese Erfin­
dung Vorrichtungen und Techniken fur die automati­
sche Obergabe zwischen WLAN- und UMTS-Syste­
men. 
[0002] Die Auslosung eines Obergabevorgangs 
zwischen einem UMTS-System und einem 
WLAN-System kann durch einen manuellen Oberga­
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-Anschluf1 
,,einschaltet". 
[0003] Es ist jedoch sehr wi.inschenswert, einen au­
tomatischen Obergabevorgang bereitzustellen. 

ZUSAMMENFASSUNG DER ERFINDUNG 

[0004] Die vorliegende Erfindung ist dadurch ge­
kennzeichnet, daf1 sie eine automatische Obergabe­
vorrichtung bereitstellt, die entweder UE-initiiert oder 
systeminitiiert sein kann. 
[0005] Bezi.iglich der UE-initiierten Vorrichtung er­
kennt das UE das Vorhandensein einer WLAN-Foot­
print und initiiert den Obergabevorgang (HO-Vor­
gang) auf der Basis einer Benutzereinstellung. Alter­
nativ dazu kann das UE die Orte der WLAN-Versor­
gungsbereiche verfolgen und den HO-Vorgang inner­
halb eines bestimmten Bereichs vom WLAN initiie­
ren. 
[0006] Die systeminitiierte Vorrichtung fi.ihrt 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 van Kri­
terien, zu denen die Mobilitat des UE und die ge­
wunschten Anwendungen gehoren, wenn das UE 
sich innerhalb des WLAN-Versorgungsbereichs be­
findet. 
[0008] In einer anderen Ausfuhrungsform verfolgt 
das System den UE-Standort und initiiert die HO-Vor­
gange auf der Basis einer Gruppe von Kriterien, zu 
denen die Mobilitat des UE und die angeforderten 
Anwendungen gehoren, wenn das UE sich innerhalb 
des WLAN-Versorgungsbereichs be findet. 

KURZE BESCHREIBUNG DER ZEICHNUNGEN 

[0009J Die vorliegende Erfindung wird durch die 
ausfuhrliche Beschreibung und die Zeichnungen ver­
standlich, wobei gleiche Elemente durch gleiche Be­
zugszeichen bezeichnet werden, und wobei: 
[001 O] Fig. 1 ein FluBdiagramm ist, das eine US-in­
itiierte Obergabe van einem UMTS an ein WLAN 

zeigt. 
[0011] Fig. 2 ein Flul!>diagramm ist, das eine US-in­
itiierte Obergabe von einem UMTS an ein WLAN 
zeigt, die standortbasierend ist. 
[0012] Fig. 3 ein Fluf1diagramm ist, das eine US-in­
itiierte Obergabe von einem UMTS an ein WLAN 
zeigt, die leistungsbasierend ist. 
[0013] Fig. 4 ein FluBdiagramm ist, das eine US-in­
itiierte Obergabe von einem UMTS an ein WLAN 
zeigt, die leistungsbasierend ist, wobei kein Senden 
stattfindet. 
[0014] Fig. 5 ein Flul!>diagramm ist, das eine US-in­
itiierte Obergabe von einem WLAN an ein UMTS 
zeigt, die eine WLAN-Sendetechnik verwendet. 
[0015] Fig. 6 ein Flul!>diagramm ist, das eine US-in­
itiierte Obergabe van einem WLAN an ein UMTS 
zeigt, wobei kein Senden stattfindet. 
[0016] Fig. 7 ein FluBdiagramm ist, das eine UMTS­
systeminitiierte Obergabe eines UE von einem UMTS 
an ein WLAN zeigt, die leistungsbasierend ist 

AUSFOHRLICHE BESCHREIBUNG DER BEVOR-
ZUGTEN AUSF0HRUNGSFORM(EN) 

[0017] Eine UE-initiierte Obergabe von einem 
UMTS 12 an ein WLAN 14 wird im FluP..diagramm van 
Fig. 1 dargestellt, wobei das System (UMTS) in 
Schritt S1 eine Liste der WLANs sendet, die in der 
Zelle verfugbar sind, in der sich das UE 10 befindet. 
In Schritt S2 empfangt und speichert das UE 10 eine 
Liste a lier WLANs, die in dieser Zelle verfi.igbar sind. 
In Schritt S3 fordert das UE 10 die Standorte der 
WLANs an, die in dieser Zelle verfugbar 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 SSA zu Schritt S4 zuruck. 
Falls die Standorte des UE 10 und des WLAN 14 in­
nerhalb der vorgegebenen Grenze liegen, springt 
das Programm in Schritt S58 zu Schritt S6, wonach 
der Obergabevorgang (HO-Vorgang) initiiert wird. 
[0018] Fig. 2 zeigt eine detailliertere UE-initiierte 
Obergabetechnik, die standortbasierend ist, wobei 
die Schritte des Vorgangs zwischen UE 10, UMTS 12 
und WLAN 14 stattfinden. 
[0019] In Schritt S1 hart UE 10 den Sendesteuerka­
nal (BCCH) ab. In Schritt S2 sendet UMTS 12 eine 
Liste der verfugbaren WLANs. In Schritt 83 empfangt 
und speichert UE 10 die WLAN-Liste, UE 10 initiiert 
die Erfassung der Standorte der bevorzugten WLANs 
auf der Basis der voreingestellten Benutzereinstel­
lungen und fordert in Schritt S4 an, daf1 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. 
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[0020] In Schritt S7 Oberwacht UE 10 die Standort­
information und initiiert eine Obergabe (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 lnformationsaustausch 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 lnternetprotokoll 
(IP)-Adresse bereitstellen. 
[0022] In Schritt S12 initiiert UE 10 durch UMTS 12 
die Obergabe an das WLAN, wobei in Schritt S13 
durch eine Kommunikationsverbindung zwischen 
UMTS 12 und WLAN 14 das Routing von Oaten 
durchgefOhrt wird. 
[0023J In SchrittS14 gibt UMTS 12 eine Meldung an 
UE 10 aus, daf3. der Obergabevorgang abgeschlos­
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 Obergabe van einem UMTS 12 an ein WLAN 
14, wobei UE 1 O' eine Kommunikationsfahigkeit van_ 
10a' mit dem UMTS 12 und von 10b'.m1t dem WLAN 
14 aufweist. 
[0025] In Schritt S1 hort UE 10' den Sendekanal 
(BCCH) ab, in Schritt S2 sendet UMTS 12 eine Liste 
der verfugbaren WLANs in den Kanai. 
[0026] lnSchritt S3 empfangt UE 10' die WLAN-Fre­
quenzliste und speichert diese. In Schritt S4 initiali­
siert UE 1 O' die Funkeinheit 1 Ob' und sendet in Schritt 
S5 die WLAN-Frequenzliste an 10b'. In Schritt S6 
Oberwacht der WLAN-Empfanger 1 Ob' 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 lnformationsaustausch 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 Obergabe zwischen 10b' und 
10a' initiiert, und 10a' initiiert in Schritt S13 die Ober­
gabe an WLAN 14 durch das UMTS 12, das in Schritt 
S14 das Routing van Oaten zum WLAN 14 durch­
fOhrt. 
[0028] In Schritt S15 meldet UMTS 12 der Einheit 
1 Oa', daf3. der Obergabevorgang abgeschlossen ist, 
in Schritt S16 meldet 10b', daf3. der H0-Vorgang ab­
geschlossen ist, wonach in Schritt S 17 die Dienste 
des WLAN-Systems zwischen UE 10' und dem 
WLAN 14 wieder aufgenommen werden. 
[0029] Fig. 4 zeigt eine UE-initiierte Obergabetech­
nik von UMTS 12 zum WLAN 14, wobei das in Fig. 4 
gezeigte UE 1 O' ahnlich aufgebaut ist wie das in 
Fig. 3 gezeigte UE 10'. In dieser Ausfuhrungsform ist 
die Obergabe leistungsbasierend, und es findet kein 
Senden statt. 
[0030] In Schritt S1 wird das vermittelte Datenpaket 

(PS) von der Einheit 10a' angehangt, und in Schritt 
S2 wird die Leistung von 10b' eingeschaltet. Die Ein­
heit 1 Oa' initialisiert in Schritt S3 die Funkeinheit von 
1 Ob', worauf der Empfanger von 1 Ob' in Schritt S4 die 
WLAN-Kanale 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 S7, 
durch einen Authentifizierungsvorgang mit UMTS 12 
in Schritt S8, und gewahrt in Schritt S9 Zugang zum 
WLAN-Dienst und kann je nach Interworking-Fall 
eine neue IP-Adresse zuweisen. 
[0032] In Schritt S 10 initiiert Einheit 1 Ob' die Ober­
gabe (HO) mit Einheit 10a', die in Schritt S11 durch 
UMTS 12 die Obergabe zu WLAN 14 initiiert, die in 
Schritt S12 zwischen UMTS 12 und WLAN 14 gerou­
tet wird, und in Schritt S13 meldet UMTS 12 der Ein­
heit 1 Oa', daf3. der Obergabevorgang abgeschlossen 
ist. In Schritt S14 meldet Einheit 10a' der Einheit 
10b', dal5 die Obergabe 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 Oberga­
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
fugbaren UMTSs durch WLAN 14 gesendet wird. In 
Schritt S3 empfangt und speichert UE 1 O' durch Ein­
heit 1 Ob' die UMTS-Frequenzliste und initiiert in 
Schritt S4 die Obergabe (HO), die vom Benutzer oder 
auf der Basis der Signalqualitat initiiert wurde, wenn 
die HO eingeleitet wurde, wahlt 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 Signalqualitat einen bestimmten Schwell­
wert erreicht. 
[00351 Nach lnitiierung der Obergabe bewirkt 1 Ob' 
in Schritt S5 die Funkinitiallsierung der Einheit 1 Oa'. 
In Schritt S6 startet die Einheit 1 Oa' die 
UMTS-Dienst-lnitialisierung, der angehangte Daten­
pakete (PS), Packetdatenprotokoll (PDP)-Kontext 
und so weiter umfaf3.t. In Schritt S7 schliel5t UMTS 12 
die lnitialisierung ab, indem es der Einheit 10a' mel­
det, dal1 die lnitialisierung erfolgreich war. In Schritt 
S8 initiiert UE 10' durch Einheit 1 Ob' die Obergabe an 
das UMTS (Dienstkontinuitat). In Schritt S9 wird das 
Routing von Oaten zwischen dem WLAN 14 und 
UMTS 12 durchgefuhrt, worauf in Schritt S10 WLAN 
14 der Einheit 10b' meldet, daf3. die Obergabe abge­
schlossen ist (und erfolgreich war). In Schritt S11 
meldet Einheit 10b' meldet der Einheit 10a', daB die 
Obergabe abgeschlossen ist, und schaltet den 
WLAN-Empfanger in Schritt S12 aus, wonach in 
Schritt S13 die Dienste auf dem WLAN-System zwi­
schen UMTS 12 und der Einheit 10a' wieder aufge­
nommen werden. 
[0036] Fig. 6 zeigt eine UE-initiierte Obergabe von 
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einem WLAN 14 an ein UMTS 12. In dieser AusfCth­
rungsform initiiert UE 10' in Schritt S1 durch die Ein­
heit 1 Ob' eine Obergabe 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 
Ausfuhrungsform von Fig. 5 beschrieben wurden. 
[0037] Einheit 1 Ob' bewirkt in Schritt S2 die Funkin­
itiafisierung von 1 Oa', die in Schritt S3 das 
UMTS-Systern 12 aufschaltet, und fOhrt den 
UMTS-Dienst und die lnitialisierung aus, wobei die­
ser Schritt im wesentlichen dern Schritt S6 in der Aus­
fCthrungsforrn von Fig. 5 entspricht. Danach werden 
die Schritte S5 bis S11 von Fig. 6 durchgefuhrt, die 
im wesentlichen den Schritten S7 bis S14 in Fig. 5 
entsprechen, wobei der Unterschied zwischen den 
AusfOhrungsformen van Fig. 5 und Fig. 6 darin liegt, 
dal1 in der Ausfuhrungsform von Fig. 6 keine 
WLAN-Sendung statt findet . 
[0038] Fig. 7 zeigt eine UMTS-systeminitiierte 
Obergabe von einem UMTS 12 zum WLAN 14, wobei 
die Obergabetechnik leistungsbasierend ist. 
[0039] In Schritt S1 hort UE 10' durch Einheit 10a' 
den Sendekanal (BCCH) ab, wobei UMTS 12 in 
Schritt S2 eine Liste der verfi.igbaren WLANS sendet. 
In Schritt S3 empfangt und speichert UE 10' durch 
Einheit 10a' die WLAN-Frequenzliste, initialisiert in 
Schritt S4 die Funkeinheit 10b' und versargt die Ein­
heit 10b' in Schritt S5 mit der Frequenzliste. Der 
WLAN-Empfanger bei Einheit 10b' uberwacht in 
Schritt S6 die WLAN-Kanale, sendet in Schritt S7 ei­
nen Mef1bericht an Einheit 10a', wabei 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 Obergabevorgang, wobei 
es in Schritt S10 das Ziel-WLAN-System des Oberga­
bevorgangs an Einheit 10a' sendet. 
[0041] UE 10' meldet durch Einheit 1oa· der Einheit 
10b' das Ziel-WLAN-System, und in Schritt S12 
schaltet der WLAN-Empfanger der Einheit 1 Ob' den 
WLAN-Kanal des Ziel-WLAN-Systems auf und kom­
muniziert mit WLAN 14, um in Schritt S 13 den 
WLAN-Dienst zu initiieren. 
[0042] Das WLAN 14 authentifiziert UE 1 o• in Sch ritt 
S14 durch Kommunikation mit dem UMTS 12, und 
gewahrt in Schritt S 15 den Zugang, ind em es mit Ein­
heit 10b" kommuniziert, die in Schritt S16 der Einheit 
1 oa• meldet, daB die Obergabe abgeschlossen ist. 
Die Einheit 10a' meldet dem UMTS 12 in Schritt S17, 
daP.. die Obergabe an WLAN 14 abgeschlossen ist, 
wonach UMTS 12 in Schritt S 18 das Routing von Oa­
ten zum WLAN 14 durchfOhrt. In Schritt S19 meldet 
UMTS 12 der Einheit 1oa•, dal1 der Obergabevor­
gang abgeschlossen ist, wonach Einheit 10a' in 
Schritt S20 der Einheit 10b' meldet, dal1 der Vorgang 
abgeschlossen ist, wonach in Schritt S21 der Dienst 
auf dem WLAN-System zwischen UE 1 O' und 14 auf­
genammen wird. 

Schutzanspriiche 

1. In Kombination, ein Teilnehmergerat (UE), das 
in der Lage ist, eine automatische Obergabe des UE 
van einem ersten System an ein zweites System 
durchzufi.ihren, wobei dieses erste System eines van 
einem universellen mobilen Telekommunikationssys­
tem (UMTS) und einem drahtlosen lokalen Netzwerk 
(WLAN) ist, und das zweite System das andere van 
einem UMTS und WLAN ist, umfassend: 
dieses erste System, umfassend: 
Mittel zum Senden einer Liste van zweiten Syste­

men, die fur die Kammunikation verfugbar sind; 
dieses UE, umfassend: 
Mittel zum Empfangen und Speichern einer Liste die­
ser zweiten Systeme, die innerhalb einer Zelle ver­
fi.igbar sind, in der sich das UE befindet; 
Mittel zum Anfordern verfugbarer bevarzugter zwei­

ter Systeme; 
Mittel zum Anfordern der Standarte der zweiten Sys­
teme, die in dieser Zelle verfugbar sind und auf die ln­
itialisierungsmittel ansprechen; 
Mittel zum Bereitstellen der Koordinaten des UE; 
Mittel zum Vergleichen der Koordinaten des UE mit 

den im UE gespeicherten Kaordinaten der zweiten 
Systeme; und Mittel zum lnitiieren eines Obergabe­
vargangs, wenn der Vergleichsvorgang ergibt, daP.. 
das zweite System innerhalb einer vorgegebenen 
Grenze liegt. 

2. In Kombinatian, ein Teilnehmergerat (UE), das 
in der Lage ist, eine Obergabe des UE von einem ers­
ten System an ein zweites System durchzufOhren, 
wabei dieses erste System eines van 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 verfi.igbar sind; 
dieses UE, urnfassend: 
Mittel zum Kommunizieren mit dem ersten und zwei­
ten System; 
Mittel zum Empfangen und Speichern dieser Liste; 
Mittel zum Oberwachen der Kanale der verfugbaren 

zweiten Systeme und zum Aufschalten eines Kanals, 
um auf diesem einen Kanai einen Dienst mit dem 
zweiten System zu initiieren; 
dieses zweite System, umfassend: 
Mittel zum Authentifizieren des UE und zum Gewah­

ren des Zugangs; 
wobei das UE auf1erdem umfaP..t: 
Mittel zum lnitiieren der Obergabe an das zweite 

System durch Kommunikation mit einem ersten Sys­
tem; 
dieses erste System, umfassend: 
Mittel zum Routing van Oaten durch das zweite Sys­

tem, und zum Melden an das UE, wenn der Oberga­
bevorgang abgeschlossen ist; und 
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wobei das UE aur..erdem umfaBt: 
Mittel, um die Oienste mit dem zweiten System fort­

zusetzen, nach dem Empfang einer Meldung vom 
ersten System, dal1 der Obergabevorgang abge­
schlossen ist. 

3. Kombination nach Anspruch 2, wobei das 
Oberwachungsmittel des UE umfal1t: 
Mittel zum Vergleichen des Signals in diesem einen 

Kanai 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 Obergabe 
des UE von einem WLAN an ein UMTS durchzufC!h­
ren, umfassend: 
dieses WLAN, umfassend: 
Mittel zum Senden einer Liste der verfugbaren 

UMTS; 
dieses UE, umfassend: 
Mittel zum Betreiben im WLAN-Modus; 
Mittel zum Empfangen und Speichern der UMTS-Lis­

te, wenn es im WLAN-Modus ist; 
Mitter zum lnitiieren der Obergabe und zum Bewirken 

der Funkinitialisierung des UMTS-Modus; 
Mitter zum Betreiben des UMTS im UMTS-Modus 

und Mittel zur Bereitstellen der UMTS-Dienst-lnitiali­
sierung an das UMTS, wenn es im UMTS-Modus ist; 
dieses UMTS, umfassend: 
Mittel zum AbschlieBen der lnitialisierung; 
wobei das UE auBerdem umfar..t: 
Mitter zum lnitiieren einer Obergabe an das UMTS 

mit dem WLAN, wenn es im WLAN-Modus ist; 
dieses WLRN, umfassend: 
Mittel zum Routing von Oaten zum UMTS; 
Mittel zum Melden an das UE, dal1 die Obergabe ab­
geschlossen ist; und 
wobei das UE aul1erdem umfaBt: 
Mittel zum Beenden des WLAN-Modus und zum 

Fortsetzen der Oienste 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-Modus ist, und mit einem universel­
len mobilen Telekommunikationssystem (UMTS), 
wenn es in einem UMTS-Modus ist, um die Obergabe 
des UE von einem WLAN an ein UMTS durchzufuh­
ren, umfassend: 
dieses UE, umfassend: 
Mittel zum Betreiben im WLAN-Modus; 
Mittel zum Oberwachen der WLAN-Kanale, wenn es 

in einem WLAN-Modus ist; 

Mittel zum Aufschalten eines WLAN-Kanals und lni­
tiieren einer Obergabe und zum Bewirken der Funki­
nitialisierung des UMTS-Modus; 
Mittel zum Betreiben des UE und des UMTS-Modus; 
Mittel zum Bereitstellen der UMTS-Dienst-lnitialisie­
rung an das UMTS, wenn das UE im UMTS-Modus 
ist; 
dieses UMTS, umfassend: 
Mittel zum AbschlieBen der lnitialisierung; 
wobei das UE aul1erdem umfaBt: 
Mittel zum lnitiieren einer Obergabe an das UMTS 

mit dem WLAN, wenn es im WLAN-Modus ist; 
dieses WLAN, umfassend: 
Mittel zum Routing von Oaten zu UMTS; 
Mittel zum Melden an das UE, daB die Obergabe ab­

geschlossen ist; und 
wobei das UE Mittel aufweist, um den WLAN-Modus 
zu beenden und Oienste von UMTS im UMTS-Modus 
zu erhalten. 

6. Kombination nach Anspruch 5, wobei das 
UE-Mittel zum Aufschalten des WLAN-Kanals um­
fal1t: 
Mittel zum Vergleichen des Signals in diesem einen 

Kanai 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 mobilen Telekommunikationssystem 
(UMTS)-Modus betrieben zu werden, und das in der 
Lage ist, eine Obergabe von einem UMTS an ein 
WLAN durchzufuhren, umfassend: 
dieses UMTS, umfassend: 
Mittel zum Senden einer Liste von verfiigbaren 

WLANs; 
dieses UE, umfassend: 
Mittel zum Betreiben im UMTS-Modus; 
Mittel zum Empfangen und Speichern einer Liste von 
WLANs, wenn es UMTS-Modus ist; 
Mittel zum lnitialisieren von Funkvorgangen, wenn 

es im WLAN-Modus ist; 
Mittel zum Bereitstellen, wenn es im UMTS-Modus 

ist, um im WLAN-Modus eine Liste der WLAN-Fre­
quenzen bereitzustellen; 
Mittel zum Oberwachen der WLAN-Kanale, wenn es 

im WLAN-Modus ist; und 
Mittel zum Bereitstellen eines Mel1berichts an das 

UMTS, wenn es im UMTS-Modus ist; 
wobei das UMTS aur..erdem umfa11t: 
Mittel zum Wahlen eines Ziel-WLAN und zum lnitiie­

ren eines Obergabevorgangs; 
Mittel zum Bereitstellen an das UE, im UMTS-Mo­

dus, eines Ziel-WLAN-Systems; 
wobei das UE aul1erdem umfaBt: 
Mittel zum Auslosen des WLAN-Modus, um den Ka­

nai 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 fur den 
WLAN-Dienst zu ermoglichen, und das WLAN Mittel 
aufweist, um dem UE im WLAN-Modus den Zugang 
zu gewahren. 
wobei das UE aul5erdem umfal1t: 
Mittel, um dem UMTS-Modus zu me/den, dal5 die 

Obergabe abgeschlossen ist, wenn das UE im 
WLAN-Modus ist; und 
Mittel, um den Abschlul1 der Obergabe 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 Kombrnation, ein Teilnehmergerat (UE), das 
in der Lage ist, eine Obergabe von einem ersten Sys­
tem an ein zweites System durchzufuhren, wobei die­
ses erste System eines van einem UMTS und einem 
WLAN ist und das zweite System das andem van ei­
nem UMTS und einem WLAN ist, umfassend: 
dieses erste System, umfassend: 
Mittel zum Kommunizieren mit dem WLAN und cl~m 

UMTS; 
das Senden einer Liste der Kanale des zweiten Sys-

tems, die verfugbar sind; 
dieses UE, umfassend: 
Mittel zum Kommunizieren mit dem ersten System; 
Mittel zum Empfangen und Speichern der Liste; 
Mittel zum Oberwachen der Kanale des zweiten Sys­
tems und Aufschalten eines Kanals, wenn eine Sig-
nalqualitat dieses einen Kanals einen bestimmten 
Schwellwert erreicht; 
das zweite System, umfassend: 
Mittel zum Authentifizieren des UE und Gewahren 

des Zugangs; 
wobei dieses UE aul5erdem umfal5t: 
Mittel zum lnitiieren der Obergabe an das zweite 

System durch Kommunikation mit dem ersten Sys­
tem; das erste System, umfassend: 
Mittel zum Routing von Oaten durch das zweite Sys­

tem, und um dem UE zu melden, wenn der Oberga­
bevorgang abgeschlossen ist; und 
wobei dieses UE aul1erdem umfal5t: 
Mittel, um die Dienste mit dem zweiten System fort­

zusetzen, nachdem vom ersten System die Meldung 
empfangen wurde, dal5 der Obergabevorgang abge­
schlossen ist. 

Es folgen 7 Blatt Zeichnungen 
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Anhangende Zeichnungen 

Das System sendet die Uste der WLANS, 
die innerhalb der Zelle verfugbar sind 

S
2 

---1- ·oas UE empfangt und speichert die Liste 
der WLANS, die innerhalb der Zelle 
verfiigbar sind 

S3 

S4 

SSA 

Das UE fordert auf der Basis der 
Benutzereinstellungen die Standorte der 
WLANS an, die innerhalb der Zelle 
'verfilgbar sind 

Wah rend es den Standort wechselt, 
vergleicht das UE seine aktuellen 
Koordinaten mit den Koordinaten der 
gespeicherten WLANs 

JA 

S58 

/HO-Vorg~nge initiieren 

FIG. 1 
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EP O 936 777 A1 2 

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 5 
LAN and telecommunication data card. The invention 
also relates to 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 1 o 
mobile data terminal may be connected to a Local Area 
Network (LAN) by a number of different systems. The 
LAN may provide for wireless connection, using a Wire-
less LAN cord and an aerial. Alternative. access via a 
telephone dial-up service, using for example a telecom- 15 
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 require the 
user to log-on to the LAN each time the mode of access 20 
(or intertace} is altered. 
[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 25 

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 30 
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. 
[0005] The invention thus provides simple, efficient 35 
and light weight method and apparatus for connecting to 
a network. The invention enables the user to stay con­
nected to the network whilst roaming inside a building 
and whilst away from the building. The invention 
switches seamless between the two connections and 40 

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 45 

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. so 
[0007J 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 particular network and terminal combina-
tion. 55 
[0008] Embodiments of the invention are described 
below, and with reference to the following figures, in 
which: 

2 

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. Alternatively, 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. 
[001 O] 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 cellular data network. 
This means that none of the higher layer protocols need 
to modify 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 performed 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 IP subnetwork 5 

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 10 
transmitted to the mobile terminal via the dial-up server. 
When the integrated card receives the IP 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- 15 

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 IP and 
MAC addresses. 

[0015] At this point, the wireless LAN interface on the 20 

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 25 

ARP requests for terminals residing on the same subnet 
as the wireless LAN. Via the dial-up connection from the 
cellular 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 30 

response. The following alternative approaches can be 
followed to provide the higher layers with a response so 
that they will continue to forward data traffic to the card 
for transmission. 

35 

The switching function captures the ARP request 
and generates an ARP response with a dummy 
MAC address which it forward to the higher layer 
protocols. This will enable the upper protocol layers 
to foiward the queued traffic in a timely manner. 40 

The ARP request can then be discarded. 
An alternative is to still forward the fake ARP 
response to 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 45 

queued ARP requests can be transmitted. 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 50 

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 55 

mobile terminal. In this case the integrated card 
should forward the ARP response to the higher pro­
tocol layers to update the ARP translation informa-

3 
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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] li·affic from the mobile terminal will travel 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. It 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 cellular data interface should be de-activated. 
Traffic from the mobile terminal will then flow via the 
wireless access point to 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, regardless 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 transmitted 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 
mobile IP does not need to be implemented 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 Ian signal strength is greater than 
an acceptable level 
continuously gather the wireless Ian signal strength 
and apply a smoothing function to remove transient 

5 

signal strength fluctuations 10 
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 Ian intertace 15 
forward data received from the wireless Ian inter-
face to the higher layers of the terminal 
when the wireless Ian signal strength is below an 
acceptable level 
send a handover signal to the network proxy indi- 20 

eating that the terminal is moving from a wireless 
Ian to a dial-up connection 
create a dial-up connection to the network proxy 
when the dial-up connection is created deactivate 
the wireless Ian intertace when connected to the 25 

dial-up interface 
while the wireless Ian signal strength is below an 
acceptable level and the dial-up signal strength is 
above an acceptable network (NB if these are the 
only two available networks a signal strength above 30 
zero may be acceptable) 
continuously gather the wireless Ian signal strength 
and applying a smoothing function to remove tran­
sient signal strength fluctuations 
continuously gather the dial-up network signal 35 
strength and apply a smoothing function to remove 
transient signal strength fluctuations 
forward any data received from the terminal's 
higher layers over the dial-up interface including 
address resolution requests 40 

forward data received from the dial-up interface to 
the higher layers of the terminal including address 
resolution responses 
when the wireless Ian signal strength is above an 
acceptable level 45 
send a handover signal to the network proxy indi­
cating that 1he terminal is moving from a dial-up 
connection to a wireless LAN connection 
activate the wireless LAN intertace 
tear-down the dial-up connection to the network 50 

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 55 

inform the network proxy no networks are currently 
available 
tear down the dial-up connection 

4 

Network proxy (for wireless LAN bridge, dial-up server 
and mobility support) 

[0021] 

if the proxy receives data for terminal x 

Claims 

if terminal x is accessible via the wireless LAN 
forward data over the wireless LAN interface to 
the terminal 
otherwise if terminal xis accessible via the dial­
up intertace 
foiward data over 1he dial-up intertace to the 
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 request 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 

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. 

2. 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. 

3. 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 

4. 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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Description 

BACKGROUND OF THE INVENTION 

FIELD OF INVENTION 

[0001] This invention relates to a wireless communi­
cation system and its method, more specially, to a wire­
less communication system which combines long and 
short distance wireless communication techniques and 
achieves seamless switch of links. This invention be­
longs to the field of communication techniques. 

BACKGROUND OF PRIOR ART 

[0002] In current mechanisms of communication sys­
tems, 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 long distance communication can be referred as to 
a concept of "ocean". Recent 802.11 and BT, for exam­
ple, belong to the short distance communication (SOC). 
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 long 
distance, i.e. the concept of "ocean". The operation 
modes employed are multiple a=ess modes such as 
TOMA, 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 to 
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-

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 

5 present in long distance communication network cover­
age. 

SUMMARY OF THE INVENTION 

10 [0005] An object of the present invention is therefore 
to provide a wireless communication system and meth­
od which can combine long and short distance commu­
nication techniques. 
[0006] Another object of the present invention is to 

1s provide a wireless communication dual distance termi­
nal which can combine long and short distance commu­
nication techniques. 
[0007] Yet another object of the present invention is 
to provide a wireless communication dual distance net-

20 work server which can combine long and short distance 
communication techniques. 
[0008J The present invention may achieve seamless 
switch such as automatic switching, capacity evaluation 
and security issues and the likes when a user enters an 

25 area covered by both Jong and short distance wireless 
communication while guarantee the long distance wire­
less communication so that the user may use short dis­
tance wireless communication and access whole net­
works through the short distance wireless access point 

30 (AP). Thus, the two types of network resources can be 
more effectively used. 
[0009J To achieve above objects of the prevent inven­
tion, according to one aspect of the present invention, 
a combined long and short distance wireless communi-

35 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 a=ess for 
the .dual distance terminal, at least one short distance 

40 access point (AP) for providing short distance wireless 
access for the dual distance terminal, 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-

45 abling the dual distance terminal to access the network 
to which it is switched. 
[0010] According to another aspect of the present in­
vention, a wireless communication method using com­
bined long and short distance wireless communication 

so 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 

55 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 

2 
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a long distance communication service if the duaf dis­
tance terminaf is not located in the area covered by any 
one of the short distance access points, entering a long 
distance communication network through a long dis­
tance access network, and informing the dual distance s 
home server of the position of the dual distance terminal. 
[0011) According to yet another aspect of the present 
invention, a dual distance network server used for a 
combined long and short distance wireless communica-
tion system, comprising: 10 

a data service function entity for detecting whether 
a long and short distance data transmission occurs, 
if it occurs, then providing a connection service for 
said data transmission; 15 

a memory function entity for storing data that may 
be missed at the time of memory switching, and 
sending the stored data to a terminal via said data 
service function entity after said terminal switching 20 

is completed, in order to 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 character parameters of the dominated 

25 

dual distance terminals, obtaining terminal switch 
information via said data service function entity 
when dual distance switch occurs, updating the ter- 30 
minal data; and informing said data service function 
entity of terminal-related dual distance information 
when a query regarding the terminal exists; 

an external network interface unit for connecting du- 35 
al distance network and an interface of external net­
works. 

[0012] For the dual distance terminal of the invention, 
it has to adapt configuration of both the long distance 40 

and short distance communication networks so that the 
dual distance terminal may move in both networks, the 
dual distance terminal comprises: 

tance switch condition judging and instructing the 
short distance communication function entity 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. 

[0013] The combination of long and short distance 
wireless communication according to the invention 
brings a lot of convenience, and changes the status of 
separation of the architectures of long distance and 
short distance radically. The present invention has the 
advantages as follows: 

at any time, a real-time 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 switch­
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 switch can be achieved; 

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

[0014J Above and/or other objects and advantages of 
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; 

45 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: 

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

so 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-
55 cording to the embodiment of the invention. 

3 

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 invention. 

Figure 4 is a flow chart when the dual distance com­
munication network server performs switching. 

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

5 

DETAILED DESCRIPTION OF PREFERRED 10 

EMBODIMENTS 

[0015] The present invention constructs a wireless 
communication system as a structure of •ocean + is­
land'. According to the wireless communication system 15 
of the present invention, remote distance base stations 
cover all the effective areas; short distance access 
points (AP) cover areas such as offices, residents, and 
business areas which subscriber density is relativety 
high. A long and short distance communication server 20 

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. 25 

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 30 
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 35 
one of the short distance APs, then it searches for a 
base station tor a long distance communication service, 
accesses network through the remote distance base 
station, and informs the dual distance home server of 
position thereof. 40 
[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- 45 
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 so 
out by the short distance communication network to 
achieve seamless switch. Further, the terminal informs 

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 
threshold, the dual distance terminal automatically 
switches to the long distance network. The data trans­
mission carried out by the short distance is then carried 
out by the long distance network to achieve seamless 
switch. Then, the terminal informs its home server that 
it has already located in the area covered by the long 
distance network. After 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 
area in which the terminal locate rejects the access of 
dual distance terminal due to security or other issues, 
the dual distance terminal then still keeps the long dis­
tance communication. 
[0020] When a dual distance terminal moves from one 
short distance cell to another short distance cell, the du­
al distance terminal identify the area, into which the dual 
distance terminal will enter, covered by the short dis­
tance AP. Then the dual distance terminal transmits 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 already 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 J The invention will be described by using a 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 include 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-

its home server of the area which it locates now. The 
server is in charge of the query and communication to 
the terminal from other terminals in the network. 55 tance communication modes. 
[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-

4 

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

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

f0023J For the system described in the invention, the 
dual terminal automatically searches for the network en­
vironment currently located after it is powered on by the 
subscriber. If the dual distance terminal detects that a 
wireless local area network WLAN network exists and 
does not require authority identification at present, the 
dual distance terminal then accesses the WLAN net­
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 

[0025] 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 entity (not shown) with the predetermined 
switching condition, and activates the long distance 
communication function entity and uses it to implement 
the possible sequent data transmission. If the service 
level of this dual distance terminal requires 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-

ing beacon signal, the dual distance network server in­
forms the long distance communication function entity 
to be accessed by the dual distance terminal of the re­
ceipt, and determines the service queue position which 

5 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. 
[0026] Meanwhile, the dual distance communication 

10 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 

15 from lost during the switching. 

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

20 [0027] When the dual distance terminal moves out of 
the long distance GPRS network and enters into the 
short distance WLAN network, the dual distance termi­
nal may make judgment by using switching condition. If 
the predetermined threshold for switching is satisfied, 

25 the dual distance terminal terminates the data transmit­
ted tt'lrough 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 sequent data 

30 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-

35 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-

40 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. 

45 [0029] Meanwhile, the dual distance communication 
network server stores the data packets which may be 
missed in the switching process to protectthe data pack­
ets, the stored data packets are forwarded to the dual 
distance terminal after the switching is completed, 

so thereby preventing data for the dual distance terminal 
from fast during the switching. 

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

55 network 

5 

[0030] When the dual distance terminal moves from 
one short distance cell to another short distance cell, the 
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dual distance terminal 1dentifies 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 cells. The dual 
distance terminal then informs the home server among 5 

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 time interval of finally finding the oc­
currence of other networks is used as a function. 

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 to it from the other ter-

4. Switching conditions 

minals in the network. 10 

[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 limit 
the two switching conditions as described below, other 
conditions can also be used in the present invention. 

2.4 Automatic switching 

[0031] The subscriber may define the priority level of 
the switching in advance if necessary so that the dual 15 

distance terminal may perform automatic switching. The 
priority level is set according to charging fee, transmis-

( 1 ) The network switching is performed based on 
priority level. That is, as long as the dual distance 
terminal finds the occurrence of the network with 
higher priority level, then it switches to 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. 

sion rates, quality stability and the likes, for example. 
The dual distance terminal automaticaHy identifies the 
switching according to the priority !eve!. Further, when 20 

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 

[0032] 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 Feal-time, continuously 
feeds the detected results back to the dual distance 
terminal switching management mechanism, the 
detected results are reported to the dual distance 
network server through the existing network period­
ically or as desired; 

(2) the dual distance terminal keeps the radio fre­
quency 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 periodically 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-

25 

(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 switch is performed only 

30 when the wireless network in which the dual dis­
tance terminal currently locates is not available. In 
contrary, the switch 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. 

35 

[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 

40 external network interface. The data service function en­
tity detects whether a long or short distance data trans­
mission occurs. The data transmission includes data 
transmission between the dual distance terminal locat­
ed in a long distance communication network and the 

45 dual distance terminal located 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 

so terminals located in a long (or short) distance 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 occurs, a connection 

55 service is provided to the data transmission. 

6 

[0036] 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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terminal performs a switching between the long and 
short distance communication networks. If so, then a 
new terminal information (tor example, a network name 
to which the terminal is switched) is informed to a dual 
distance home register. s 
[0037] The memory function entity stores the data 
which is possibly missed at the time of switching. Fur­
ther, the memory function entity forwards the stored data 
to the terminal via the data service function entity after 
the switching is completed so that the terminal can 10 

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 15 

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 between the long distance communi- 20 

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. 25 

[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
terface, an interface for wire network, and an interface 30 

tor 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 35 

server cooperates with the dual distance terminal for 
performing switch. The process of the switching is as 
follows: 

first step: detecting the dual distance beacon signal 40 

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; 

45 

third step: determining whether or not data trans­
mission occurs, if it ls not, the flow returns to the first 50 

step; 

fourth step: determining whether or not there exist 
a need for seamless switching, if it is not, the flow 
returns to the fist step; 55 

fifth step: buffering the transmitted data, and for­
warding the buffered data to the dual distance ter-

7 

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 invention 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 function entity, a dual network 
switch condition judging function entity, and a common 
function entity. 
[0042] The short distance communication function 
entity includes 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
tity includes a long distance radio frequency function 
module and may achieve the functions the physical lay­
er and a part of fink layer. 
[0044] The network switch 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 includes basic 
functions such as display, input and output contained in 
conventional terminals; 
[0046] 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 switch condition judging function entity. 
The operating modes of the radio frequency function 
modules comprise (1) the Jong 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) only 
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. 
[0047] 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 detect or automatically 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 transmission services (including voice 
which is a specific data service) by means of the short 5 

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 switch condition judging function entity per- 10 

forms network switching for the dual distance terminal 
based on the corresponding dual distance switch con­
dition judging and instructs the short distance commu­
nication function entity or the long distance communica-
tion function entity to send a beacon signal to the dual 15 

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 transmission request-
ed by the common function entity does not be interrupt- 20 

ed due to the switching. 
[0049] Although the present invention has been de­
scribed by way of exemplary embodiments, it should be 
understood that many changes and substitutions may 
further be made by those skilled in the art without de- 25 

parting from the scope of the present invention which is 
defined by the appended claims. 

Claims 30 

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

a dual distance terminal for providing subscrib- 35 

ers with long and short distance communication 
services; 

at least one remote distance base station for 
providing remote distance wireless access for 40 

said dual distance terminal; 

said remote distance base stations. 

3. The wireless communication system according to 
claim 1 , wherein said short distance access point 
comprises a plurality of short distance communica­
tion network devices associated with said short dis­
tance access points. 

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

a data service function entity tor detecting 
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 
transmission; 

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 implement 
seamless switch 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 switch oc­
curs, updating the terminal data; and informing 
said data service function entity of terminal-re­
lated dual distance information wheFl a query 
regarding the terminal exists; 

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

5. The dual distance server according to claim 4, 
wherein said external network interface comprises 
a wireless interface, an interface for wire network, 

at least one short distance access point (AP) 
for providing short distance wireless access for 
said dual distance terminal; and 45 and an interface for other wireless networks. 

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

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

50 

6. A dual distance terminal used for a combined long 
and short distance wireless communication system 
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 

55 a short distance communication network to ob­
tain data information; 

a long distance communication function entity 

8 
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having a long distance radio frequency function 
module tor 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 instruct­
ing the short distance communication function 
entity or the long distance communication func­
tion entity to send a beacon signal to the dual 
distance network server; 

a common function entity for implementing dis­
play and input and output functions of the ter­
minal. 

WLAN network requires 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-

s tance terminal accesses current WLAN network; 
the dual distance terminal continues the detection 
and enters into the long distance GPRS communi­
cation network if the authority identification is un­
successful. 

10 

1 O. 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-

15 tance WLAN network after the dual distance termi­
nal enters into the WLAN network. 

7. The dual distance terminal according to claim 6, 
wherein said dual distance terminal further com­
prise a data management and buffering function en- 20 

tity for storing data which is missed during the 
switch and forwarding the stored data to the com-

11. The wireless communication method according to 
claim 9 or 10, further comprising the steps of switch­
ing from the short distance communication network 
to the long distance communication network imme­
diately before the dual distance terminal moves out 
of the short distance WLAN network and enters into 
the GPRS network; the dual distance terminal 
makes judgment by using switching 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. 

mon function entity which is a higher level of the ter­
minal after the switch is completed. 

25 

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

9. 

detecting a dual distance terminal to determine 30 
whether it is located in a service area covered 
by a short distance access point upon powering 
on; 

12. The wireless communication method according to 
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; 

35 claim 11, wherein the threshold for the switching 
condition is a non-usable threshold of a short dis­
tance communication network signal or a non-opti­
mal threshold of a short distance communication 
network signal. 

40 

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 45 
one 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. so 

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- 55 
thority identification at present, the dual distance 
terminal then accesses the WLAN network directly; 
if the result of the detection indicates that current 

9 

13. The wireless communication method according to 
claim 11 , wherein during the process of switching 
from the short distance communication network to 
the long distance communication network, if the du­
al distance terminal requests seamless switching 
based on its service level, the dual distance terminal 
terminates data transmission through the short dis­
tance radio frequency 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 transmitted by the 
WLAN radio frequency function entity, the beacon 
signal is then transmitted 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 to be accessed by the dual dis­
tance terminal of the receipt, and determines the 
service queue position which the dual distance ter­
minal is arranged in the long distance network tune- s 
tion entity based on its service level. 

14. The wireless communication method according to 
claim 13, wherein the dual distance communication 
network server stores the data packets which may 10 

be missed in the switching process to protect the 
data packets, the stored data packets are forward-
ed to the dual distance terminal after the switching 
is completed, preventing data for the dual distance 
terminal from lost during the switching. 15 

15. The wireless communication method according to 
claim 8, further comprising the steps of switching 
from the long distance communication network to 
the short distance communication network immedi- 20 

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 a predetermined threshold 25 

of the switching is satisfied, the dual distance ter­
minal terminates data transmission through a long 
distance radio frequency function entity with the 
switching conditions, and activates a short distance 
communication function entity and uses it to imple- 30 

ment the possible sequent data transmission. 

16. The wireless communication method according to 
claim 15, whereir. if the dual distance terminal re­
quests seamless switching from the long distance 35 

communication network to the short distance com­
munication network based on its service level, when 
terminating the data being transmitted by the long 
distance communication function entity, the dual 
distance terminal further sends one beacon signal 40 

of long and short distance switching to 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 45 

network server by the long distance network func-
tion entity, and after receiving the corresponding 
beacon signal, the dual distance network server in­
forms the short distance communication function 
entity of the receipt, and determines the priority of 50 

the dual distance terminal in the short distance com­
munication network function entity based on its 
service level. 

17. The wireless communication method according to 55 

claim 16, further comprises the dual distance com­
munication network server stores the data packets 
which may be missed in the switching process to 

10 

protect the data packets, 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. 

18. The wireless communication method according to 
claim 9 or 10, wherein when the dual distance ter­
minal moves from one short distance cell to another 
short distance eel!, the dual distance terminal iden­
tifies the short distance AP to which it enters, and 
sends the cell information to the dual distance net­
work server, thereby implementing the switching 
between the short distance cells. 

19. The wireless communication method according to 
claim 18, further comprises the step of when one 
dual distance terminal moves from one short 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 already 
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. 

20. The wireless communication method according to 
claim 8, wherein said dual distance terminal detects 
the long and short distance communication net­
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 possible long distance or short distance 
communication network environment in real­
time, continuously feeds the detected results 
back to the dual distance terminal switching 
management mechanism, the detected results 
are reported to 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 activates the radio frequency 
function entities for the other networks period­
ically or non-periodically to detect the candi­
date networks; 

(3) the dual distance terminal 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 net­
works until the existing network is not available. 
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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. 

21. The wireless communication method according to 
claim 20, wherein the detection for candidate net­
works with non-periodically activating the corre­
sponding radio frequency function entity 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. 

5 27. 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: 

22. 

23. 

24. 

The wireless communication method according to 
claim 11, wherein said switching conditions com- 10 

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; 15 

(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 20 

claim 15, wherein said switching conditions corn-
prising two types of as follows: 

(i) the dual distance terminal switches to the 
network with higher priority level as long as the 25 

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. 30 

The wireless communication method according to 
claim 1 8, wherein said switching conditions com-
prising two types of as follows: 

35 

(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 switches to other 40 
networks only when the currently used wireless 
network signals can not be received. 

25. The wireless communication method according to 
any one of claims 22-24, wherein the switching con- 45 
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 so 
dual distance terminal performs switch, and if the 
network which the dual distance terminal currently 
located is available, the switch is not performed 
even though there are networks with a higher prior-
ity levels. 55 

26. The wireless communication method according to 
claim 8, wherein when the dual distance terminal 

11 

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 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 
to the first step; 

fourth step: determining whether or not there 
exists a need for seamless switching, if it is not, 
the flow returns to 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. 

28. The wireless communication method according to 
claim 15, wherein when the dual distance terminal 
located in the long distance network requests to en­
ter any 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 terminal still 
operates the long distance communication. 

29. The wireless communication method according to 
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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1 2287858 

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 he 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 m.icrocellular areas the number of handovers increases and the time 

available to make handover decisions decreases. For example, having too 

IPR2025-00450 Page 00104



2 

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 hand overs in a short amount of time decreases the call 

5 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 

10 "Method for Determining Handover in a Multicellular Environment11 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. 

15 Digital cellular communications systems, such as the GSM (Global 
System for Mobile Communications), integrate a large number of cells in 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 

20 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 

25 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 hand overs between the macrocells and the micro cells. 
Presently, a mobile station monitors the signal strength of a number 

30 of neighbour cells and reports this information on a re~lar 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 

35 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. 

15 

For multicellular environments, it is desirable to make reliable 

handover decisions based on a number of criteria involving received signal 

parameters. 

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. 

35 

Brief Description of the Drawing 

FIG. 1 illustrates a multicellular environment. 

FIG. 2 illustrates a buffer arrangement for an embodiment of the 

present invention. 
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4 

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 ofat least one macrocell (or umbrella cell) 101 and a 

plurality ofmicrocells 110, 111~ 112. Each cell includes a base station 
10 typically located in the geographic area covered by the cell. The base 

stations are not shown in FIG. 1. A base station 115 typically dett1·m ines 

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 ofthe macrocell 101 or a base station of 

15 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 

20 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 he moving at a high 

speed or at a slower speed. 

When a fast moving mobile station is in a microcellular environment 
25 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 

30 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 

35 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 

5 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 

10 cells or a percentage of time that the received signal parameters are above 

the threshold value and dete1·w ining 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 

15 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 

20 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 

25 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 

30 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 

35 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 tim.e 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. 

25 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 

30 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 

35 present invention provides that predetermined (or variable) levels of 

neighbour cells could be used to indicate that a handover is requested. 

f 
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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 

(RXLEV exceeds given programmable signal level threshold) for a give time 

5 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 Tn may be used in 

determining a handover candidate. In FIG. 2 the mobile station reports the 
10 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 Tn. If at the expiry of the timer Tn the cell is still one 

of the six strongest carriers thanJt_i~ moved to a second buffer 27 as one of 
the handover candidates. 

15 Using this method the handover candidate list should always contain 

at least one cell whlch is the Standby Handover Cell. Standby Handov'er 

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 

20 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 CWTently used in the handover 

algorithm may also need to be satisfied if the cell is to be considered as 

handover candidate. 

25 The ordering of the priority of the candidate cells could be determined 

by the following parameters: values of Cl 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. 

30 Alternatively, the timer does not need to bar the cell being considered 

35 

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 

IPR2025-00450 Page 00110



8 

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. 

5 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 

10 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 sign.al level for cell Bis above its 
respective threshold value (level) and steadily increases for its respective 

15 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 

20 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 

25 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 

30 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. 

35 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 

5 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 sign.al levels or power budget levels 

10 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 

15 may include minimum RXLEV threshold exceeded availability, 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 

20 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 

25 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 

30 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 

35 701 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 

5 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 

10 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. 
If a handover is required as in step 701 and as further described in 

15 FIG. 8 then the handover cause and respective timer is checked as in step 
703. If the timer has been already started as determined in step 705-ihen 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 

20 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 

25 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 he 

variable or predetermined and may vary from cell to cell. The threshold 
values may also he based on absolute signal strength levels, Cl values, timer 

30 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 

35 may be respective neighbour cell signal level timers. 
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Ifit 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 

5 804. 
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 

10 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 

15 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 
20 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 

number ofhandovers required and makes efficient handovers decisions. The 

present invention significantly reduces the number of handovers required 

25 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 
5 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 

10 and a plurality of neighbouring cells; 

15 

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 
20 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; 

25 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 

30 determining handover based on the measured number of times. 

3. The method of any preceding claim wherein the parameter is a 
received signal level. 

35 4. The method of claims 1 or 2 wherein the parameter is a power level 
control 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 

10 handover further includes determining handover based on the respective 

measured received signal parameters. 

15 

20 

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 ofthe 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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--~1-26~. ~tl~tl~~m~90,:;z.-ro/7~~ 
9o 

(16) ~lffl 2 0 0 2 - 2 6 9 9 4 

30 
[ 0 1 8 2) (.7- -r-:; 7" 1 4) MM~:i~ffiLOCMSERVER7 

rv.7-~7rv.7-77-17/r'""-zm900 
to 1 s 3l (A-r':17°1 s) Yrv.7-77-17/r 

f;L TCP/I P~imGT-f-0)~*~7rv.7,~-)\'"'-. 

fiz90" 
[ 0 1 8 4] (A -r 'Y 7" 1 6) MMf;t, AT Mf11'.ii:~ffi 

~*.:a::M-UN I '""-z1t"900 
(018 5] (7,7,y7°17) M-UNif'J, ATM{ll 

i'i:~ffi!it~~MM A-.Jis:9 a 
[O 1 6 9] (.7--r-:;7°1) S S 7 ;z.'.7-:;7~:i. £:1:fg~ 10 

~71/7--rABSS~GSCCPN-CONNECT 
(::i/7"1J-J-.v-1~3~o/t-9)-1/9~-:,,,3/ 

~5t(,tJ&0c 

[ 0 1 8 6 ] (.7, -r o/ 7° 1 8) Ml'vHifil:ii:~ffi!it~ :J.. 'Y 

t-9.:a::.R R '""-*fi9 00 
( 0 1 8 7 ) (.7- -r 'Y 7° 1 9) RR f;t, CO~ 'Y t-1/ 
~ S S 7 A :7 'Y 7 '""-z1~9 0 a 

[ 0 1 7 0 ) (.7- -r 'Y 7° 2) S C C P ::i * 7 1/ 3 / I D 
~#3CO~o/t-9(::J/71J-J-.v1~3~o/t-
9 (fl[ii:~ffil!)J<(LOCATION UPDATE REQUEST)) ) ~5t 

fig 0 c, S S 7 7- :$7 o/ 7 t:i-f-tl~~iJil 1J 'J-.7- ~:Ell!R 
R~zffi99c 
[ 0 1 7 1) (.7- -r o/ 7" 3) RR /;t, &ii:~ffi~*~f$ 

if.J>g~MM ~zft9 0 c 
[O 1 7 2] (.7--r-:;7"4) MM~;!. I MS I~~~* 

(TRANSLATE IMS I REQUEST) ~ 7 r v A 7 7 -1 7 / r-A..z 
ft90o 

[O 1 7 3] (7--ro/7°5) 7 rv.7-77-17/Hi. 
TCP/IP~imGTIMSI~~~*~Yrv.7-~-
1,~zfi9 QC 

( 0 1 7 4] (.7- To/ 7" 6) 7 r v 7-7 7-17 / Ha. 
7 r v 7-~- !'\1J} GT C P / I P ~im L, --C I MS I ~~ 
Jit~~5t{i9 00 

[O 17 5] (AT'Y7"7) YrvA'.77-17/Hi, 
;:_ ;:_ T:t:L ¾frt::.td-t:l'\1 Jv (NEW MOBILE) T: iJb 0;: c K':i@. 
~99 I MS I ~~~JI1!: (TRANSLATE IMSI FAILURE) ~M 
M'""-zfi9 00 

[ 0 1 7 6 ] (.7- To/ 7° 8) l'vil\H:;L I MS I :J3 J:: V:N 
P (*o/ r?-77v7.-f o/'.7.7- :Network Prefix)~ 
7 r v 7- 7 71 7 / r '""-zm9 0 C 

[ 0 1 7 7] (.AT'Y 7°9) 7 r VA'.77-17 / Ha, 
TCP/IP~iml,TIMSI~~~*~Yrv;z.~­
/'\A..zftg 0o 
[ 0 1 7 8] (.7- To/ 7° 1 0) 7 r VA 7 7-17 / r 

ft, 7 r v 7-~-J\i)\ GT C P / I P ~mi L, Tffit:J,-1 

)v~*O)Jit~:a::5t,m9 0c 
[o 179J C.7--r,y711> Yrv.7-77-17/r 

t:t flj-L, 1,,)*-L 7 r v 7- (HA) ~~9 0:flrt:J'\-1 )v 

!it~ (NEW MOBILE RESPONSE) ~MM'""-zffi900 
[ 0 1 8 O ) (.7- -r o/ 7" 1 2) MM~;t, LOCMSERVER7 r 

VA~*~M-UN I '""-zft90a 
[ O 1 8 1 ] (.7- -r 'Y 71 3) M - UN I ~;t. LocMServ 

er7 rv.7,c*-L7 rv.7- (HA) ~'atl'LOCMSERVER 

[ 0 1 8 8 ] (.7, -r 'Y 7 2 0 ) S S 7 .7, :7 ,y 7 f;:tN - D 
AT A~B S SA-.zfil900 
( 0 1 8 9 ] (AT 'Y 7° 2 1 ) MMf;:t, RR m~~3-R (R 

R RELEASE REQUEST) ~ R R '""-zf~g 0 o 

[0 1 9 O] CJ..-r-:;7°2 2) RRf'J, S CCP::i*'.'.'.7 
~3/ID~~OCO~o/t-9(!JIJ7$%) ~ss 

20 7 7- ?7 ,y !J '""-zffl9 0 o 

[ 0 1 9 1 ] (.7- -r 'Y 7° 2 3 ) S S 7 ,7, 7 o/ 7 f;:t, N -

DATA (71J7$%)~*~BSS'""-*ffi90a 
( 0 1 9 2 J (.7, -r-:; 7" 2 4) BS S ~j:, N - DAT A 

(71J7*7)1::,,9~-1/3/~SS77,'.7v:7'""-~ 
ft99o 

( 0 1 9 3 J (.7- T ,y 7 2 5) RR f;t, S CC P ::i * '.'.7 
1/3/ID.:a::13tl'CO:J..-:;t-9(71J7*7) ~5tfi 
900 
[0194] (.7--rv72 6) RRf;:t, SCCP:J*'.'.7 

30 1/3/ID~~90SCCP::J*'.71/3/~m~'t00 
( o 1 9 s J 1 4. 11¥~~ff < .:i::1,:1 Jv!Ef&O).±J,3-) 
~ 1 4 f;t, t:/'i1 Jv§Efit;:J::011¥:/it:V:~Jll~~9o ~g:r 
O)*~~#~tlk*B3~1-31~. ~tl~tl~~~ 
lffl90A T'Y 7"~~9o 

( O 1 9 6 ] (.7- -r-:; 7" 1 ) S S 7 .7, ?7 'Y 7 vi. £j:fgm1 
~7:,,,.7--rLBSS~GSCCPN-CONNECT 
(::i/71J-~v-1Y3~vt-~-1/~~-1/3/ 

~§1:~t.!&00 
( 0 1 9 7] (.7- T 'Y 7° 2) S CC P ::i * '.71/ 3 / I D 

40 ~fl90CO:J..,yt-9 c::i/7°1J-rv-1Y3:J..rc 
-9 (CM~-1.-:.7--*(CM SERVICE REQUEST)))~~ 
ffl90c. SS7.7-?7,y'.7~~h~--1J'J-.7-ft~R 

R'""-*W90a 
[O 19 8] (.:X,-r-:;7"3) RRf;:t, D-jJJv-r-?7-"' 

- .:x, :a::'.T ::c. ,y 7 L,, t:J'i-1 Jv:$1 ij (MOBILE TAG) ~~*9 
0o 
[ 0 1 9 9] (.7- To/ 7 4) RR f;:t, RR EST I 

ND~CM~-e_:x_•*~:J..yt-9cGTMMA-.i!M 
900 

50 [ 0 2 0 0 ] (.7- 5°" o/ 7° 5) MM f;:l:t: H-1 Jv:B J:: 'lt~OJ 
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31 
·fftii:ffl.0)1f~.JJ11 ~~IDET go 

[ O 2 O 1 ] (.7-Ty 7° 6 ) MI\H;;L CM -tt-- l::: 7-ffcltt 

(CM SERVICE ACCEPT} 0) RR 5'-"-::$7~*~ RR ""-$1iT 
go 

( 0 2 0 2 ] (7- T 'Y 7° 7) RR ~i, S C C P ::1-t- 7::,,, 
3/ID~1f9gCQ;(yt-1/ (CM'tt--l:::7-ffc~ 
~ S S 7 7-::9 o/ 7""-zfiT go 

(I 7) ~Im 2 0 0 2 - 2 6 9 9 4 

32 
1/3 / I D~"@;UCO;( o/t-V (@JI'.) 3--C*7 (ASSIG 
NMENT COMPLETE)) ~~fi L,, !7 -1 ?T 1 0 ~W .11:T 
'3o 
[O 2 1 9] (7-To/7°2 4) 1.flvHi, @JIJ3--C~t~(A 

ssign Confirm) ~C C""-zfiTgo 
[O 2 2 O] (.ATo/7°2 5) CCti, :t-7°-;,,svc 

:J-'.f.:?::,,, 3 -;,,~~ {OPEN SVC CONNECTION REQ) ~MAT 

M-tr-1 P""-zfiT00 [ 0 2 0 3] (7-To/ 7° 8) S S 7 7-::9 'Y 7 ~i. S CC 
P N-DATA (CM'tt--l:::7-ffc~) ~*~ESSA.. 
zfiTGo 

(0 2 2 1 J (7-T':17°2 6) MA TMti, :t-7·-;,,s 

10 V C ::i * 7 1/ 3 -;,,~tt;g (OPEN SVC CONNECTION CNF) ~ C 
(0204] C7-TY7°9)BSSrLSCCP N­

D AT A (to/ 1-- 7-:; 7° (SETUP);( yt-~J) -1 /:,Pl:r 

-::,,,3-;,,~SS77-::9-;;7""-zffl9go 
[ 0 2 0 5] (7- To/ 7° 1 0) RR tt, S S 7 7- ?' 'Y 7 

~GSCCP::i*7::,,,3-;,,ID~1fTGCO;(yt-1/ 
(t-;; J--7y-;/) ~~1~9Qo 
(0 2 0 6) (7-TY7°11) RRfi-f-OJ;(,yt-1/~ 

MMA..zfiTGo 
( O 2 0 7 ] (7- T 'Y 7° 1 2) R I L 3 C C ;( y t-

1/ ( t-;; r- 7 ,y 7°) ti, t/'\1 Jv?' 7" cc :t l:, MM~ 20 
iffi L, --C C C ""~z ~ :h Go 

[O 2 0 8] (7-To/7°1 3) CCtiP¥$1Hfiji~J'Dy7 
(C CB) ~~_6½9go 
[ 0 2 0 9] (,7, To/ 7° 1 4) CC ~i, 3~t/'\1 JJ,,t:: 

Jf9gil'ffil!'.Ji::P11~r:p (CALL PROCEEDING) ~MM""-zfiT 
Go 
(0 2 1 0] (7-TY7°l 5) MivHiRR5'-"-!7~*~ 

RR ""-zfiT 0 o 
[ 0 2 1 1 ] (7-Ty 7° 1 6) RR ~i, -f-0)7-::9 ~ S 

C C P ::i -'.f. 7 1/ 3 / I D c ~ !;: S S 7 7- ?' o/ 7 0) S CC 30 
p ""-lri$9 0 0 

[0212] (7-TY7°17) CC~;:t, MS ISDN~ 

ffi:~* {TR#MSISDN) ~7 P v ..7- 7 '7-17 / r-""-zfiT 
00 
[0 213] (7-TY7°18) 7Pv7-7'7-17-;,,H;t 

MS I SDN~~%~(TR#MSISDN#RESP) ~CC""-;gTo 
( 0 2 1 4] (7- To/ 7° 1 9) CC ti, t/'\1Jv::97~~ 

~9G~~*~~M03--C, MMCC SYNC RE 
Q~MIJ3--Cfflfflcc~~MM""-zfflTgo 
(0215] (7-To/7°20) RRt:L SCCP:J*7 40 

1/ 3 /ID ~~9 g CO;( 'Y t-V (@J IJ 3--C~* (ASS 
I GNMENT REQUEST) ) ~ S S 7 7- -7 ,y 7 ""-ilifi L,, B S S 
MAP?'17Tl0~7-::9-r-~~go 

[ 0 2 1 6] (7-Ty 7° 2 1) S S 7 7- !7 ,y 7 ti S CC 

P N-DATA (M03--C~*)~~~BSSA..zffl 

9Go 
( 0 2 1 7 ] (,7, Ty 7° 2 2) B S S ii, S CC P N 

- DAT A (@J IJ 3--C*7 (ASSIGNMENT COMPLETE)) -1 
/1/7-1/3/~SS77-?'Y7""-zfflTgo 
[ 0 2 1 8] {7-T 'Y 7° 2 3) RR Vi, S CC P ::i * 7 50 

C""-zfiT00 
[0 2 2 2] (7-TY7°2 7) CCli, GSMP771 

7/r-~ftl,--CGSMP:J*71/3/~7°□ if'7bT 

[ O 2 2 3 J (7-T 'Y 7° 2 8) CC t:!:, t/'\1 JJ,,A...O)~ 

~ (CONNECT) ;( yt-V~"@;U:r-!7~* (MMC C 

DATA REQ) ~MM~zfflT~a 
[O 2 2 4] (7-T':172 9) MM~i-t0J7-!7~*~ 

RR""-~z9g. 
( 0 2 2 5] (7- T 'Y 7 3 0) RR }i, S CC P :J * 7 

1/3/ID~"@;USCCP_DATA~SS77-9Y7 
~z1iT00 

[ 0 2 2 6 ] (AT 'Y 7 3 1) t/'i-1 JVi;:ttt€~~t~J;t~ 
(CONNEC ACK) T! J;t~g -3 o 

(0 2 2 7 J 1 5. llf~ff (t/'\::(JJ,,~f§"O)~fi') 
~ l 5 }i, t/'\1 JJ,,;gf~l:J::01!¥ijff3'.[.=fJIOOi~ff.-90 ~r:p 
O)*l=IH:f1~ :ht.::$!RH!fry 1 ,.__, 3 2 }:i, -t:h-t:tL~!:~ 
1¥1T 0 7- T 'Y 7°~ff.-9 o 
(0 2 2 8] (7-To/7°1) SVC1t.lfOJ1/:)7-::,,, 

3 -;,,·/Ji AT M@i$7 I-< v 7- 7 -1 - Jv P 0)11£11¥ MS I SD 
N ,ffl:ry cc :t t: C C c'~f~ ~ :tl.:S 0 

( 0 2 2 9 ] (7-T 'Y 7° 2) CC }:i, GS M T I D ~ 
-eO)J--7/~71/3/~~03--C, 7-!7~-7,~-~ 
•ML,, El~J::~ATMU~-7-~~~9go 

[ 0 2 3 0] (7-TY 7 3) :J *71/ 3 /~JE'.~;:Jtzii'M 
M""-zfi~tt.:So 

( 0 2 3 1] (7-TY 7 4) MM ti, RR EST R 
E Q ~RR ""-zfiT go 
(0 2 3 2] (7-To/7°5) RRl:::l:CL;(,yt-V (X. 

-:)/~ ~SS77-::9y7A...zfflT00 
( 0 2 3 3] (7- T 'Y 7 6) S S 7 7-?' o/ 7 }i SC C P 
N-UNITDATA (X.-1//ij)~*~BSSA.. 

zf~90o 
(0234] C7-TY7°7) ss17-!7y7}1, sec 

P N-CONNECT (::i-;,,7ij-J--v1~3;(yt 
-:}) -1 /1/7-1/ 3 /~§t~g go 
(0 2 3 5] (7-To/7°8) RR};:t, S S 7 7-::9y7tJ) 

SSCCP:J-'.f.:?1/3/ID~fiT0CO~yt-:) 
(::i-;,,7U-~v1~3;(,yt-V(X.-:)/ifJ,t~W 

AGINGRESPONSE)) ) ~~fiT Go 
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(18) 

33 
[ 0 2 3 6 ] (.7- -r ,y 7" 9) C C f;:L t:l'\ 1' Jv:$' :'.i ~i'f 

99t,y}-7,y7";,<,yt-1/~MM~z®G, RIL3 
CC:$'1'~T303~.7-:$'-}-~~9o 

[ 0 2 3 7 ] (.7- T ,y 7" 1 0 ) RR f;:t, S S 7 .7- :$' ,;; :7 
~scCP:::1*71/3/ID~i'fggCQ;,<o/t-1/ 
(t 'Y r 7 'Y 7°) ~zfig 9c 
[ 0 2 3 8 ] ( .7- T ,y 7° 1 1) S S 7 .7- :$7 o/ :7 ~j:, B S 

s~sccP N-DATA (tvr7'Y7")~*~z 

fi99o 
( 0 2 3 9 ] (.7- T ,y 7" 1 2) S S 7 .7-:$7 o/ 7 fj:, B S 10 

S -/J'.l GS CC P N - DAT A (11¥:iitt;g (CALL CONFIR 

!Nrlffl 2 0 0 2 - 2 6 9 9 4 

34 
[ 0 2 5 3 ) ( .7- -r ,y 7° 2 6 , 2 6 a ) R R , MM f j: t: 

J'\1' )v:$17'0Y':Jltlf.:. CONNECT;,< ,yt-1/~ Cc~ 

fiz99" 
[0 2 5 4] (:J.,-J-o/7°2 7) CCt'i, 11¥fb!J~::r □ y7 

~~}Jx;99o 
( 0 2 5 5 ] (.7- -r,;; 7° 2 8 ) C C };i, G S M P :7 71' 

7/r~~GT:::l*?1/3/~7"□ ij7b990 
[ 0 2 5 6 ] (7.. -r ,y 7° 2 9) CC tL MMCC#DATA#REQ 

1::-=E:J,1' JI,,:$' :7·0Y:Jlt•tdifmit~~~ (CONNECT ACK) 
~MM~z{i99o 
(0 2 5 7] (7..-J-,y7"3 0) RR. MMf:iSCCP:::l 

M)) 1' /1/'.7-1/ 3 /~5Ni99o *71/3 / I DO):Jv~t.:.11€~:iit~~~;,< ,yt-1/~ S S 
(0240] (7..-J-y7"13) RRtt, SCCP:::i*:7 77..:$7,y:7~fiz99" 

1/ 3 / I D ~,ffg 9 CO;,< o/ t-:? (11¥it~ (CALL CONF ( O 2 5 8] (.7- -r o/ 7" 3 1) S S 7 7.. :$1 'Y :~n:t. SC 
IRM)) ~§tfig 9o C P N - DAT A {11€~:iit!ii,t~) ~*~BS S r...z 
[0241] (.7--ro/7°14, 14a) RR, MMf;i, 1i99o 

t:l'\1')v:$1!l~,(f99JJ¥:ji,ni~cc~~z!__,_ CCf:.t:$' [0 2 5 9] (ATo/7°3 2) CCf;i, ~~Pb~~MU 
1' ~T 3 0 3 ~Wlt99a NI 1' /7' 7 ::i:.-.7-~zfig 9o 
[0242] (.7--J-,y7"15, 15a) CCf;t-=E:J,1'Jv [0260] 16. /\/r:t-7 (IBBS-IWF) 

:$7:7'0):Jt,'.\f.:::f-v*Jv~~JIJ~T9o 20 ~16f;i, 5i~Jl¥~fb!J~L,Tt,)9j8BS- IWF'c'O)J\ 
[0 24 3] (7..-J-,y7°l 6) RRf;:t, SCCP:::i-t-:7 /r:t"7=J=)IM{~~jf-go ~q:tO)*f:Pf;:f12':tlt.:.~ffifffi:{s} 

1/3/ID~,ff99CQ;,Z,yt-:?rnO~T~~ ~ 1~17~. ~:tl~:tl~~~~99,7--J-y7"~jf-90 
zfiG, BSSMAP:$'1'~T10~.7-:$7-r2°~9o [0261] (7..-ro/7°1) BSSftSCCP N-D 

[ 0 2 4 4] (.7- -r ,y 7" 1 7) S S 7 .7-:$1,;; :7 t:L B S AT A (/\ / r ;t--;,~~ (HANDOVER REQUIRED)) 1'::,,, 
Sr...SCCP N-DATA (~V~T~$)~$~Z :?'.7-1/3/~SS7.7-:>'o/:7r...z~990 
fi99o [0 2 6 2] (.7--J-,y7"2) RRf't, SCCP:::i*:71/ 

( 0 2 4 5] (7..-ro/ 7" 1 8) BS S f;t, SC C P N 3 / I DO):Jv•t.:.HO ;,< '.:re-:? (/\/ r:t"-HJHfi) 
-DATA rno~T~7) 1'/:?'.7-1/3/~SS7 ~~~99. ~O);,<,yt-V~. il¥~/\/r:t°72':tlj 
.7-:$1 y 7~zfig 9o 9tJv I DO) lJ .7- 1-- ~-atl'o 
[0246] (7..-ro/7°19) RRf;i, SCCP:::1*7 30 (0263) (.7--J-y7"3) RRfi, 7-:$'At-7..~~ 

1/3:;,, I D ~-aUC O ;,< vt-:? (~HJ 3T~T (ASSIG Jfflg 9 ~ c: '1:'tJI,, ID~ I WF 7 r v .7- 1::~-Jtg 9o R 
NMENT COMPLETE)) ~~fi99o R tt lJ .7- r/J, 6 tJI,, I D ~~=!R L,, ~:tl~:Af Jitg 9 I W 
(0247] (.7--r:17°20, 20a) RRtt, .:i::1,-1 F0)7rv.7-f::~~99o 

Jv:$7:7.0J:Jlt~t.:.®JH)~Tit~(Assign Confirm) ~MM (0 2 6 4] (.7--J-y7"4) RRti, J\/P::t-1,~>i< 
~Jrl,--CC C~zfi99o ;,< yt-:?~J\/ r:t-70J5'B5t I WF~zfg990 

[ 0 2 4 8 l (.7- -r o/ 7" 2 1) S S 7 .7- :$' v :7 f;t S CC [ 0 2 6 5] (.7- -r o/ 7° 5) J\ / P ;t--1,i,t~ ;,< o/ t-
p N-DAT A (7 5- r (ALERTING)) 1' /1/'.7-1/ 1/t'tR R f::zm~:tl T < 9o ~O)i:\¾:~'c'~,l&;,< v t-V 
3 /~BS SIJ,G~{iggo ~~m99IJ,~9v•tt~r13"J-fll:tlf::tJ:9c:, RRLttJv I 
(0 2 4 9) (.7--ro/7"2 2) RRfi. S CCP:::i,t-::7 DlJ7.. f--lJ,GJ.llJO)tJvI D€~:fRG, ATo/7°2/J,G~ 

1/3/ID~?i"tl'CO;,<yt-V (7:,-r-) ~SS7 40 IJ@:9. 

A7'o/:'./7J'!:J~{i990 [0 2 6 6] (.7--J-y7'6) RRtt. SCCP:::l*:7"1/ 
(0250] (ATo/7°23, 23a) RR, MMfit: 3/lDO):Jv~tc.CO;i<o/t-:? (/\/P;t--;,:::17:,, 

J,1' )v7 !lO):J t,)f.:_7 7- r ;,< ,y t-V~ CC ~:fii~tt r (HANDOVER COMMAND)) ~zm G, GS M:$' 1' 7 T 1 0 
9a 3 ~7..:$7- r 2°it9o 
( 0 2 5 1 ) (.7- -r o/ 7" 2 4) S S 7 7.. ;$1 v 7 ft, S C [ 0 2 6 7 J (7, 'T 'Y 7° 7) S S 7 .7- 7 ,y :7 tt S CC P 

C P N - DAT A (t1€fwc (CONNECT)) 1' /1/7-1/ 3 N - DAT A (/\/ P:t--1,:::i 7 / r) ~$~BS S 

/~~fi99o ~z1i99. 
(0 2 5 2] (.7--ro/7"2 5) RRf;i, SCCP:::i,t-7 (0 2 6 8] (7..-J-y7"8) RRfi. ffi-IWF-t:r1' rO) 

1/ 3 /ID ~?i"tl'C O ;,( yt-:? (11€~ (CONNECT)) ~ /\/ r:t--,,~71&, /\ / r:t"-J't~~T ;,( 'Y t-V~:'.3t 

'.5tffi"99o 50 ffi99o 
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35 
(0 2 6 9] (ATo/79) RRt'J:J\:::,,f;t-;,--,:::,,::; 

7-1/3/~o/t-:J~MM~zrn900 
( 0 2 7 O] (AT o/ 71 O) M1v1J;;L J\ / r ;t-;,--, 

:::,,:)7-1/ a:::,,~ C c~Ez.9 00 
[ 0 2 7 1 ] (AT o/ 7 1 1) P¥m!Huf:f Do/:? l:L C C 

~~~tT-5~-AT:?UY~h00 
( 0 2 7 2 ] (AT o/ 7° 1 2 , 1 2 a ) R R }j :7 1) 7 $ 

% ~ S S 7 A 5 o/ 7 ~ QHt L,, S S 7 A 9 o/ 7 l'J: N - D 
ATA(:7lJ7$%)~*~BSS~zffl90. 

(19) 

0. 

~lffl 2 0 0 2 - 2 6 9 9 4 

36 

(0 2 8 7] (ATo/79) MlvHiJ\::--r::t7$fl~o/ 
t-:::~c c~lfiiz90. 
ro 2 s sJ CATo/71 o> Ez;\:::,,r::t-1,~o/t 

-:::~cc~~~tMATM~z.ffl~:h0. 
( 0 2 8 9] (A To/ 7° 1 1) Ez/\/ r::t-1,itM~ 

yt-:J~CC~~~tMATM~G§ffl~h0. 
[O 2 9 0 J (ATo/7°1 2, 1 2 a) CCt:t, $1iJ\ 

/ P:;;t-;,~ yt-:J~MM~zfflL,, ]!t::MfvHi-t:h 
[0 2 7 3] (ATo/7°1 3) S S 7 A5o/:?t'J:N-D 

ATA (:?U7*7)---(:::,,::;7-1/3/~BSS~G§ 
fg900 

10 ~RR~Ez90. 

[O 2 7 4] (ATo/71 4) RRIJSCCP:J:Z-71/ 
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'J - 7. ~@JIJ ~ t 0. 
[0 2 8 2] (ATo/7°4) RRIJ:, CO~o/t-:J 
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t,,)f,:_J\:::,, r::t7t${1 (Prepare Handof f) ~MM~zfgg 50 

( O 2 9 1] (A :r o/ 7° 1 3) R Rti, /\/ P:;;t-J,Jit 
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~ l 8 ,t, B S - I WF "t'(})tJ\1' JvMltfJ©UlJZ$:u!{-:¥Jl]Q 
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(Wltlr (DISCONNECT)) 1' ::,,::;7-1/ 3 ::=,,trr S S 7 A 5 o/ 

!71::~ iJ ~ffl~ :h0. 
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T L. /',.. (]) m m -wi ti • x 911 J_m e fi 5 c c :e 1:: , JW ia a fa • .m: • m -¥ ~ t= J:: l'.J • lli ~ n t::::.. • * 
)Jffij * T - 5 5m 1a • N n1 -=y © i~ JE ~ n t::::.. M 1i! J: ti 'b * ~ v l ~ --& ~= tt AA ia • 2 (]) ~ ** a m ::,.., 7-

TL. c: (])ill"iffl?i:-MM90 ~ c ~ ffi • c ~ 0 • * ~ s Ea O) • * • * o 
r~!¥JO)~rmtr~!¥1J 
[0001] 

r ~ !¥1(])nG.90 tt1iltr:fr !llr] 

2js: ~ !¥1 ~;t , • % liw * /;:: ~ L, , !M= /:. , ::I 7 .Z. y r- 7 - 7 S .J:: [.f. M a 7 !7 t 7-. .Z. 'Y r- 7 - !J /:. 5 0 
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J: l'J. tfi AA ~ :n , J1;. ffi lffl (!) x. IJ 7 ~ fJ I\ - 9 ~ t }v '7 - 1J it (J) ffi 1 (!) ~ a D {a 1/ 7- =;- L c , 
• • □ - :JJ Jv x. u 7 * 'Y 1-- 7 - !7 mu JP t / -!7 s J: a ~ • □ - :JJ Jv x. 1J Y * 'Y 1--- 7 - !7 (J) 7 

!7t7-*yr-?-!7~J:l'J·AA~:tl0*'Yr-A~o/r-7J:it(J)ffi2(f)M•am1/ATL(J)~ 

1Jc:DMffimfi~M%M*~M9~~(f)t:®00 
(0002] 

[f,t*(J)tl:{illj] 

m .f:E , fl k{ tJ. t }v '7 - 1J :i:t:; (J) f$ ii:, D fa -tJ- - l:: 7- ·jf, ~ & L T ::J3 tJ , -ij- - l:: 7- I. lJ 7 ~ f1; ffi lffl 
t: bk -::i --C t,::i 0 o f1;J ?L tf W - C D MA ( W i d e b a n d C o d e D i v i s o n 

M u 1 t i p 1 e A c c e s s ) t Jv '7 - 1J :it f$ ii] D fa 1/ 7- T L '7: !,;:t , mt 7( 3 8 4 k b 

p s (!) T - >' ~ ~ ~ Sf ~ ~ m L, ' $j ~ f$ ii:, /:: ~ :tt r,t m fi C: tJ:. -:i T t, ~ Q O I 0 
(0003] 

~t.:.ili:if., $j~7->7iffi{a~~~901.}~~;1\~LAN (Local Are a Ne two 

r k ) v - l:: 7- iJ! ~ & L :J :J cf!> 0 o ::$: v - l:: 7- !,;t * =;- Jv ? r,JR tJ:. c (J) i} W. x. lJ 7 (J) -l3- - l:: 7, 

f;:: tJ:. -::i T .:B i'.) , -ij- - l:: 7- I. 1) 7 1-'i 7- ~ y I-- B"J I:: ff .f:E 9 0 o 

(0004] 

{:f * , ::. (!) J: 5 tJ. ~ ~ (!) ~ • D f'is -tJ- - l:: 7- ~= ;l,t r,t L t.:. m * tiiro * I:: :t.3 t,) T , ~ a D M 1/ 7- ::Y­
L (J) ti m 11 iti ? w l'.J ff x 11 m c ;\ / r ::t - ,, - ) iJ'f ~ i1 ~ :n --c s ti , a fa ti m (J) i::p Itri' tJ:. E 
~ ~ G ~ -tt 9 I:: 1/ - L v 7- i:: ti m ~ t1J tJ ff ;z 0 ( l\ / P ::t - ;, - 9 0 ) tt 1illr if• ~ ~ ~ :n -C 

t,, ~ ( f?iJ x tf, % Wf X iiR 1 ~ Jffl) o 

[ 0 0 0 5 ] 20 

r%itxiliix 1 1 
%002002-199426~1.}ffl 
[0006] 

[ ~ ~ iJi m #I: L J: -s c: 9 0 ~ ~ J 
L, iJ, L, ts. iJ! G ' ~ tJ:. Q fi ~ (J) ~ • a M 1/ A T L I:: :t.3 it ~ a M 1/ A T L ti m 7J ¥~ ? ti m t1J I'.) 

ff x 1J it I:: M 9 0 f,t * tt 1ifr -r: tt , ± f;: 1/ - L v 7- tJ:. ti m 7i $ 1:: :J t, 1 -C ul! « 6 :n --c :t.3 I'.) , ~ * fiiM * (!) ri'j •• im ~ ~ ~ L, t.:. ti~ 1J i~ I:: M 9 Q tt flltr tt ~ m!II I:: }'i ul! « G :n Tl,) tJ: t,, 0 

[0007] 

~ 1:: , • *i □ - :JJ Jv x. 1J 7 * Y 1-- 7 - !7 < w L A N ) fM 1fEP t :::,, ;, , ~ • □ - :JJ Jv x. u 7 * 
y 1-- 7 - !7 (!) 7 !7 t 7- .:t-- y 1-- 7 - !7 I:: J: tJ • AA ~ :n --C t,, 0 - IN'. 13'9 tJ: * y 1-- 7- ~ y 1-- 1J :it ~ 3 0 

aaffl1/ATL~:t.3~~-*•*(J)fflWa•ffitt•~*~<- m~~~tt-~S~QfflR 
• im ~ t,::i '/J, I:: /J\ ~ < 9 ~ iJ, iJi ~ ~ C tJ:. -::i --c l,,, Q O ~ t.:. ' m ~ ~ ~t t!J jp tt * ~ IU~ L, --c ' 1c!i 
~ ~ ~t • rn ~ ~ i; Lt.:. c L --c ~ • m. m. ~ r o J f:: 9 Q ::. c: tt ~ m fi -r: ® Q o 

[0008] 

* ~ ~ tt , _t ~ L t.:. ~ i'ff 1:: m dj- tJi!, ~ ~ n t.:. ~ (!) -r: , a;. ffi lffl (!) x. u 7 ~ :JJ H - 9 Q t Jv '7 -

1J A (!) ffi 1 (J) M • D f'is 1/ 7- T L c , - IN'. 13'9 tJ:. * 'Y r- 7- ~ o/ 1-- 7J :i:t (!) ffi 2 (!) •• D fa 1/ 7- T 

L c: (J) JX 7i c ill! {a iJ! J:iJ tm t.t m % )/jlij * i:: :t.3 P --C , M * Yiiii * (J) Wi Ji: a mt. (!) {E; M ~ ~ ~ L tJ: iJ! 6 
, •aaM:--'7-rL00(f)•MsJ:'C.t.MWDff.:z~fi5Z'.:.c:~§13'9c:9~. 
(0009] 

(~~ ~JW#/:9 Q tc. ~ (!) =¥m 1 
::$: ~ ~ ~= ffi Q m * fiiM * ~::t, :J 7 ;t. 'Y I-- 9 - !7 .;/3 ct U: Ma 7 !7 t 7- .:t-- 'Y I-- 7 - -7 1:: ct vJ • ~ 
~ :n , [1; fffi lffi (J) x. !J 7 ~ fJ ;, - 9 Q t }v '7 - 1J :it (!) ffi 1 (J) M a ill! {a ::,, 7- =;- L. c: , ~ a □ -
:JJ Jv x. 1J 7 * o/ 1-- 7 - !7 iM JP t / ;, s J: a • • □ - :JJ Jv x. u 7 * o/ r- ry - !7 (1) 7 !7 t ;z, * 
yJ--?-!7~J:~mAA~h~*yl--7-~'Yr-7Jit{J)ffi2(J) •• iffiM::,,~=;-L.(J)JJ...7fc:D® 

iJ! J:iJ ti~ tJ:. m * tiiro * {;: :t.3 t,::i --C , 

M % fiiM * (!) {ft Thi (!) ~ lli ~ fi 5 {ft Thi ~ l:11 =¥ m c: , AA t2 {ft i'i: ~ l:11 -=¥ ~ -r: 1l G :n Q m %' )/jlij * {ft ti: 
•r'ff fi ~ frJ m 9 ~ ::. c: ~= ct ti , AA i2 m 2 (!) • • a fa ::,, ;z, =r L. iJ1 ~ t11 ~ n t.:. ~ 1:: , M i2 m 2 Cl) 

~ a iffi {a 1/ 7- =;- L. (J) ~ §t f'is @I ~~ l?iB t:: M L T ~ iffi ~ f~ *ii 9 Q ~ :S ~= jfflj JP 9 ~ mU JP l?iB c: , AA 12 

ffil(J)••am1/ATLc:AA~ffi2(f)••affl::,,;z,~L,(f)iffiffl~W~-;zQDM~w-=¥m 

40 

c: ~ 1"I' L . AA ia m 1 (!) • a ill! fa 1/ ;z, =r L. c iffi fa ~ L --c v l Q ~ 1:: tr . AA i2 m 2 (!) • *9i a fa ::,, so 
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7-. =r L (J) * §t fa @ 2~ £=B i:: :tt G -c • ~ ~ 1~ ~ G a 1,, :i ~ c ~ % 11 c T 0 'B (J) c: ® 0 0 

(0010] 

~ (J) J: 5 fJ:. R J5t iJ, G td,. -3 m 1l'f Ji/M * c: t:i , ffi 2 (J) • *-!ii D fa ::,, 7-. =;- L c D fa ~ fi -:::i t t, :i td,. t, :i ~ 

ir (;: t:t , ffi 2 (J) • *-!ii D {a 1/ 7.. =;- L. (J) * §t fa §1 ~ 1:: :M L, -C • l~ ~ {~ ¼.ft L, tJ:. t, :i f;: 6(J , r~ •• 1J 
~-f.lfM'9-3 = ct/i.c:~oo 

[ 0 0 1 1 ) 

* t~ , wI iE M ;w.; tllffl * t:: :J:3 t,:i t , wJ li:Hft Il1[ • t1::1 -¥ ®: f:: J: fJ 1~ G n -3 M % tiiM * {ft TI1[ iw ffl c , £ 
m~J:fJX=J=.Gk.wJEffi2(J)••aM::,,;z.=;-L(J)IIJ7fil:aMffl~~mT0=c~J:f), 
MEffi2(J).*-!iiiffiM::,,;z.=;-L~-tl::l'90=c~%acT00 
[0012] 10 

= (J) J: 5 tJ:. R J5t iJ, G td,. 0 m ;w.; tiffi * c: f;t, ;J-. .'.f: 1J $ii~ J:t tJ t'l"J =if; < lfi f:~ 9 -3 = c i:/• PT i~ tJ:. £ 
tfu ~ 1 = s 1,, :i -c , m 2 0) • • a M ::,,, .7.. =r L (J) ~ ~ tJ:. i u Y 1ft a ,w • ~ *~ 1Wi G -c s ~ . = (J) i 

u Y 1ft a 1w ti ~ • * tiffi * c: f1J m 9 0 = c 1:: J: o , m 2 (J) • • a fa ::,,, 7-. =r L (J) tIJ m PT i~ i 11 
7 ~ ;ffl El'. J: < • tl::19 0 ~ c if• c: ~ -3 k 6(), m ft• mt (J). tt {!et,, ~ 1w lI: 9 -3 = c ~ ~ ffl c 9 
oo 

[0013] 

~ t~ , wJ !2 M * tiffi * f;:: :J:3 t, :i t . wJ 12 {ft a • tl::I =J=. ®'. f;:: J: !'.J 1~ G n 0 ffl ;w.; "film * fil: Il1[ 'IW ffl c , ffl 
11'ftIIM*m•c:ffi~G-c1., 1 -300Em2(J)••aM::,,,.7..=;-1>-(J)i1JYfil:SMffl~~m90~c 
f;:: J: vJ , wI i2 ffi 2 (J) • *-!ii D fa ::,,, .7.. =;- L ~ • tl::I 9 0 = c ~ % 1~ c 9 -3 o 

( 0 0 1 4 ] 20 

~ (J) J: s tJ:. R J5t tJ, i:; tJ:. 0 • -m- tIIM * c: f i . £ tfu ~ tJ, i:; m 2 (J) • • a fa ::,,, ;z. =r L (J) i 11 y fil: a 
'IW ffl ~ J& t~ 9 0 ~ c:. tl• c ~ ,~ t,:i :f;l;J 15 c ® -:::i t 'b, ffi 2 (J) • *-!ii D {a::,,, .7.. =r L ~. l±'r 9 -3 = c 
iJ! c ~ -3 o 

[0015] 

* t~ , w1 12 M * Ji/M * /;: .t:3 t, ::i t , m * tmi * (J) 8 111 Jfil El'. ~ ~ 6() -3 8 111 Jfil ~ • tl::I =J=. ®:: c . f~ ;w.; tiiM 
*~:J:3~0*Mc:::~ffl(J)7-~S*Jfilfl'.~M-90DMJfil~•t1::1-¥~c:.~Sx0=c:.~~ 
~~C::::900 
[O O 1 6) 

=(J)J:5-a.@~~G-a.0M;w.;Ji/M*cti, 8l11Jfil&•t1::1-=J=.~~J:!'.J•t1::1Gkffl%~*(J)81h 
Jfil & f;:: Ft C -C , .7.. ,$ -:; J--. 13'-] f;: W2 Il1[ ~ n k ffi 2 (J) • *-!ii Jffi. {a ::,,, .7.. =r L ~ Jlffi 1'r ~ :JR 9 -3 = c:. (;: J: 30 
fJ , m * ~ * f;: 4 ;t -3 ~ ffl ~ ~ M 9 -3 = c iJ! c: ~ -3 o * t~ , Jffi. 1a Jfil ~ • t1::1 =J=. W f;:: J: IJ • t1::1 
L, t~ °r - ~ -iii 0. Jfil & f;: % G t , ffi 2 (J) • li D {a ::,, .7.. =r L ~ {5e m 9 -3 iJ, ~ i:J, ~ #?: n:: 9 -3 ~ c 
f:: J: tJ • ffi 2 (J) • *i D {a ::,, 7.. =r L (J) * §t fa @J ~ f;: ~t 9 -3 • ,~ (J) 1~ *'~ iJ! mil 1 P ~ tL -3 k 6() , ~ 

i:;~m••~~ftM90=c~c:~00 
[0017] 

~ t~ , AA i2 M * ~ * f;: s v :i -c , AA i2 {ft Il1[ • t1::1 =J=. ®:: s J: rt AA 12 8 111 Jfil & • t1::1 =J=. ®:: f j: G P s ~ 
m v:i -cm J5t 9 0 = c ~ iM= i1 c 9 0 o 

(0018] 

=(J)J:5-a.RJ5t~G~0M11'ftmi*cti, Sl11Jfil~•t1::1-¥®::~~L,-cfil:a•t1::1¥®'.(J) ■-~ 
f~ t~ it -3 = c t::: J: IJ . @J Rt m ~ ~ )!jrJ M 9 -3 = c i:/• c ~ -3 o 40 
(0019) 

* tc , AA ia • * ~ * t= :J:3 i, :i -c , M 12 f3 111 1fil ~ • m =J=. ®:: i::: J: o • w ~ n t~ • * ~ * • 111 Jfil & 
'IJ! -'r- 6(J filt IE ~ n t~ ~ {if[ J: VJ 'B tJ\ ~ l,, :f;l;J 15 I:: (,'j: , AA ia ffi 2 (J) • ~ Jffi. {a ::,, .7.. =;- b. r---. (J) ti ~ :$!ll.: f:I 

~ fi t,, , M i2 f3 1111fil & • W =J=. £l'. !:: J: VJ ~ W ~ n tc :m * )lfffl * .¥3 111 Jfil & -/J1 r 6(J filt IE ~ .n k ~ 1ifl 
J:: IJ 'b * ~ It" ~ '2i f;: ~j: , M 12 ffi 1 (J) • *-!ii D fa ::,,, 7.. =;- L r---. (J) ti ~ :9ll.: l~ ~ fi 5 ~ c ~ ¥H~ c 9 
0o 
[0020) 

=O)J:5-a.RJ5t~G-a.~M*)lffij*cti. 8l11Jfil&•t1::1-=J=.W~J:IJ•IBGkffl*~*(J)8~ 
Jfil JJf. ,:: Ft C -C , .7.. ~ -:; J--. 13'-J /:: ~2 ~ ~ n k ffi 2 (J) • *-!ii Jffi. {a ::,,, 7-. =r L. ~ Jlffi 1'r ~ :JR 9 -3 = c:. ~= J:: 
IJ , ffl % )lffij * (;: 4 ;'t -3 ~ ffl ~ ~ M 9 -3 = c iJ! c ~ -3 o 50 
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[0021) 

~ t:::. . wI i2 m ffl tmJ * I:: :J3 t,) --C , wI fi2 ffi 1 0 M ti mi {13 ::,., .7- ::Y- b c mi {13 i:p t;: , wI fi2 3 !WJ ~ & ~ 
m =i= ~ 1:.: J: !'.J ~ m ~ n t:::. m ••*•ti.I~ JJt tl, =r © a JE 2" n t:::. a {[fl J: ti e ,1\ ~ vi~ ft ,:.: t:t, 
AA t2 ffi 2 0 • fi Jffi ,m 1/ .7- ::Y- 1,,. .A,_ 0 tt€ m -wJ !'.J ff x 911 ~ ~ fi 5 c c "b /;: , mI t2 8 !WJ ~ & • l:H =l= 
m /;: J: !'.J. /:tl ~ h tc m ffl • * 8 ill~ 13f. ff, -'r © IDt JE ~ n tc a {ir! J: IJ e * ~ t,, ~ 1s- t: f;t, wI ta 
ffi 1 0 M 1l Jffi {13 1/ .7- :Y- L. c 0 Jffi ,m 1cE: ~i f{f L, • AA i2 ffi 2 0 • ■ Jffi m :,; .7- :Y- 1,,. c Jffi m i:p I:: , AA 
E8!WJ·J.i'.•1:H=i=m~J:!'.J•1:H~nk•••*••·&~T©IDt:JE~nkMMJ:IJv7(~ 
t,i ~ ft f;: tt , AA i2 ffi 1 0 M ti mi ,m 1/ .7- :Y- 1,,. .A,_ 0 ti'€ m -wJ !'.J ff x 911 ~ 1cf: ff 5 c c: tl I:: . wI ta 8 

• ~ JJt • m =1= ~ 1:.: J: 1J • m 2" n t:::. • * • * • ti.I • l.i'. n1 =r © IDt JE ~ n tc a 1[(I J: !'.J v 1J\ 2" t,) ~ 
-g- I:: v:i , AA fi2 ffi 2 0 • f~"ll Jffi f~ 1/ .7- :Y- 1,,. c: 0 mi M 1cE: tit f~ 9 g 2:. c 1cf: ~. c: 9 g o I 0 
[0022] 

::. 0 J: ,s t.t. m .5Jt -/J, i; t.t. Q • ;; • * --r: v:t • • • ~ J.i'. • te =1= m i:: J: !'.J • l:H G tc • * • * 0 • ti1 
~J.i'.~~G--C. ffil0M ■ Jffiffl::,.,.7-:y-1:,.2ffi20M ■ Jffim1/.7-:Y-k1cf:~~"WJ!'.Jffxg2:.c 

1;: J: IJ , ffl; ffl tfM * /;: 4 x Q ~ 1'ifi 1cE: f1: ~ '"9 Q ::. c: 'IJ'> --r: ~ g o 

(0023] 

~ k . ITTi i2 m % )!ffff * {;: :J3 t,i -C • ITTi i2 ffi 1 0 M ■ Jffi m :,; .7- T b c: mi fe i:p I;: . ITTi 12 Jffi {13 • ~ ~ 
te =i= ~ 1:.: J: o • te ~ n t:::. • • • * 'T - !>7 mi ie • 1J!'. n1 =r © ~ JE ~ n tc a f[(I J: o t1 * ~ 1.,) ~ ft 
1;: t::J: . ITTi ic ffi 2 0 M ■ Jffi m 1/ .7- :Y- b .A,_ 0 ~ ~ -wJ IJ ff x 911 ~ 1cf: ff 5 c: c: tl /;: . 1W tc D m • JJ£ 
M 1±1 =i= m 1;: J: !'.J • te ~ n tc • * • * 'T - !>7 ilH ,13 • & n1 =r © IDt JE 2" n t:::. a f[(I J: !'.J v ,1\ ~ t,} ~ 
ft I:: t:i , AA i2 ffi 1 0 M t'J! D @ 1/ .7- T 1,,. c: (7) im f~ z *i f~ L, , wI ic ffi 2 (7) M ■ D f~ 1/ .7- T 1,,. c 20 

Jfflfil!:p~. MEimffl.J.i'.Mlli=l=~~J:!'.JMlli~nkMffl)lf/ij*7-,Ymifil~&~T©·~~ 
n t:::. M f[fi J: !'.J tl tJ\ ~ t,) ~ ft I::. t:J:. 1W fi2 ffi 1 0 M *"' Jffi {~ 1/ .7- Tb .A,_ (7) tt€ m -w1 !'.J ff x 9l1 !][ z fr 
5cctl~. MEmim~J.i'.Ml:H=l=~~J:IJMl:H~nkm%•*T-YIB!fil~JJ!'.~T~-~ 
~ n tc a frni J: !'.J e * ~ t, i ~ ft I::. f;t , ITTi 12 ffi 2 0 M ■ im fe ::,., .7- :Y- 1,,. c 0 mi f13 z *I f~ 9 -:5 2:. c 
z~~C:9Qo 
[0024] 

::. 0 J: 5 t.t. m .5Jc; tJ, G t.t. g M % • * 'T: l:t , D @ • J.i'. ~ l:H =l= J:~ 1;: J: !'.J M l:H 2" n t:::. m % • * 'T -
!>7 D f13. Br i.Ji T © !9: :JE ~ n tc a f[(I J: D tl 1J\ ~ lt~ ~ ft 1-:.:. ti , ffi 1 0 M ■ mi f13 1/ .7- T 1,,. tf, -f'£ ffl 
2" :n , ffi 2 0 M tl mi f13 ::,., .7- ::Y- 1,,. 0 ~ ~ {13 §I JU} {;: -J;t L, -C ~ ~ € #I; ;j\15 L, t.t. t,) t:::. © , ¥~ :R ~ 1J z 
fl:£ ~ 9 G 2:. c: iJi 'T: ~ G o 30 
[0025] 

~ tc. ::$:§fl~ t:: ~Gm*.* i::t. :J 7 :Z.- y 1-- r; - !7 :J3 J: d M ■ 7 !7 t .7- :Z.- y 1-- r; - !7 I::. J:: 
!'.J m .5Jt ~ n , a:. ffi lffl 0 x 1J Y z JJ 1, - 9 G t Jv 7 - "J=i :i:t 0 ffi 1 0 • tl D Fa ::,., A ::;:- 1:,. c . ~ 
■ o - }J Jv I lJ 7 :z.- y 1-- r; - !7 mti iffll t :,, 5 :J3 J: r_y: M ■ o - JJ JI,, I IJ 7 :z.- y 1-- ? - !7 0 7 7 
t.7-*y}-,r;-!7~J:1Jm~~hG*o/~A#y)-."J=i:i:t(7Jffi20M ■ JffiFa1/ATA0~n 

c: mi {13 iJi PT ti~ t,1. m ffl llmi * I:: :J3 t, l --C , 

mfflllmi*03t/J~J.i'.1cf:*©G3!WJ.JJ!'.Ml:H=l=mc:. mfflllmi*~:J3~G~Fac:~m0'T-~ 
{ii~• J.i'. z ~ n '"9 0 D {13 • J.i'. • /:B =l= m c: , ~ % llmi * 0 3 ilJ • 15t S Q t,i fi T - !>7 iii~• 1J!'. 0) 

~:k Fl I::. £ -5' t, i --C . wI ta ffi 2 0 M ~ D {13 1/ .7- :Y- b. 0 ~ ~ f13 §I R~ 'MB I-::. :M L, T ffl i1]t 1cf: 1:!U:ir '"9 G J:: 
5 /;: tu 1iEP 9 G mu JP ~B c: , AA ~2 ffi 1 0 ~ *l D f~ 1/ .7- :Y- 1,,. c: mI 12 ffi 2 0 M fl mi f13 ::,., .7- :Y- b 0 @ 40 
f~ z -w1 IJ ff x g Jffi ffl -wJ ff =l= fJ: c 1cE: ~ L, , wI ta ffi 1 rJJ M ■ im {13 1/ .7- T 1,,. c iffi f~ z L, T t, l ~ ~ 

/;: ti , wI ;a ffi 2 0 ~ fl D f13 1/ .7- :Y- 1,,. 0 ~ ~ m @1 R~ $ I:: -J;t L, T ~ i1]t 1cf: f~ ~ L, t.t. vi 2:. c z ~ i~ 
egg "b0'T:65Go 
[0026] 

::. 0 J: 5 t.t. m AA t.J, G t.t. 0 m * llmi * 'T: f;t. {ll ui ~ /:B,=J= ~ z fJffl x --C t,} t,1. t,~ ~ ft e i'JiJ -::-; -C v . ffi 
2 0 M ■ D f~ ::,., .7- ::Y- 1,,. c: D {13 z fi -::-; T lt O tJ: t, :i ~ ft I::. !,;:J: , ffi 2 0 ~ f9'Jl im 113 1/ 7- T 1,,. (7) ~ ~ {~ 

§I 11! 1:.:. M L, T ~ ~ 1cf: #I; *15 L, f.t. t, :i tc © , rrlJ If ~ 1J z ,fl£ ~ 9 G ::. c: '/Ji 'T: ~ 0 . 
[0027] 

~ tc , M ;2 ~ % )!jffl * I:: :J3 t, :i --c , ffl; % llmi * 0 ~ ~ 1cE: :t~ A L, tc ~ I::. ti . AA fi2 ffi 1 0 M ■ D f13 1/ 
.7- :Y- b. c: * m 1cE: fr lt :i , AA 12 ffi 1 0 M ~ iffi f~ 1/ .7- T 1,,. c D ffl i:p f;: , wI ~E 3 ti.I ~ & ~ l:H =l= ~ I:: 5 0 
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J:: l'.J ~ 1±1 c'.! ht.:: M 1th'i/M * ;f:$ tlJ ifil J.i'. t:/, r ot) !~ Ji:: c'.! h tc M fifi J:: IJ 't 1J\ c'.! t,, ~ 'Ei' f;:: ~j , AA ll2 ffi 2 

OJ ~ • D ffl '1/ 7-.. T A r---. 0) ti a ta ti fi x 911 Jll! ~ fr '5 c c 't (;:: , AA ic ;f:$ t1i ifil & • 1±1 ¥ a t= J:: tJ 
~ lli E n tc M % Y/M * ;f:$ tlJ ifil & if, r ot) ~ JE E n f;:_ M ff J:: tJ 't * '2° t,, ~ 'Ei' f;:: t:1 , AA i2 ffi 1 0) M 
*~ iffi fa '1/ 7--. T .b. c 0) D fa ?r *I t~ L, , AA llc ffi 2 0) M *~ D fa '1/ 7--. T .b. c D f~ tj=r f;:: , AA ll2 ;f:$ t/J ifil 
l3t ~ /:tl ¥ a f;:: J:: tJ • 1±1 c'.! h k M * Y/M * f$ tJJ ifil & iJi r ot) ll9'. Ji:: c'.! h t:::. M ii! J:: i'.J 't * '2° t,, ~ ft f;:: 
ti, MEffilO)MaDffi:,;7-,.7.b.~(])-•.fJJtifixmm::rfr:icc:'t~. AAE3tliifilJ.i'.. 
1H =¥ ~ f;:: J:: IJ • 1±1 E n t:::. M * Yim * f$ in ifil & if• r 66 ll~ Ji:: c'.! h k. M {i! J:: IJ 't tJ\ c'.! t,, ~ 'Ei' l,;:: t'd: . 
OO~ffi20)M.Dffi'1/7--.7.b.c:©Dffl::r ■ MT~~c::r~mc:T~o 

(0028) 

:=. OJ J:: '5 7J: M )J_x; tr, G t.t. ~ M * )1/M * C' f j . 3 ti] ifil & • 1±1 ¥ a tz: J:: tJ • 1±1 L, f;:_ M % Yim * 0) ;f:$ ti] I 0 
~ m'. tz: J,r; G --C , 7--. ~ ,y t-- a"J fz: ~ ~ c'.! h f;:_ ffi 2 © M ** D fa '1/ 7-.. T .b. ?r @ 1L ~ :f:R T ~ ~ c fZ: J:: 
o . m m: ,ffii * tz: 4 x Q ~ :w ::r ~ ~ T Q ~ c: ni <: '2° Q 0 

(0029] 

~ t::::. • AA ll2 M * Ji/iil * f;:: ~ t,, --C , M ~ Y/M * 0) ~ mi{ ?r ~ A L, t:::. ~ f:: t'd: • wJ :2 ffi 1 © M • D fa '1/ 

7-.. 5- .b. c ffl a ?r fr t, '> , AA !2 ffi 1 0) • ** D fa '1/ 7--. T .b. c D f~ i=p I:: . wJ ll2 D f~ ifil Et • 1±1 ¥ ~ f;: 
J:: I'.) ~ 1±1 c'.! h f;:_ • * • * T - !51 a fa Jfil & i:Ji T Oi') ll)t'. Ji:: c'.! :h k. a {i! J:: IJ 't) * 2° t,) ~ 'El l, = tj . 1W 
Em2©&.Dffl:,;7-,.7L,.~0)--~1Jfi?tmm::rfi5c:c:'t~. AA~Dffiifil&.1±1¥~ 
iz: J:: o • 1±1 c'.! n k • * ,rM * T - !? am~ & if• r 66 ii Ji:: c'.! n t::::. aw J:: 10 't 1J\ c'.! t-, ~ ft tz: ~j. 

rn1 ic • 1 0) • • a f~ 1/ ;z.. 'T .b. c 0) a m ::r • M 1..., • wi :2 • 2 (]) • • a f~ ::.,, ;z T .b. c a f~ i:p 1:: 
• M tc a fa ~ & • 1±1 ¥ a f:: J:: tJ • 1±1 c'.! n t:::. f~ m: • * T - !51 a m ifil & t:J1 -=y Oi') i~ JE c'.! n t:::. a fif! 20 
J:: 10 't 11" c'.! v, ~ ft 1,:: 1:1 , wi :2 • 1 (]) • • a f~ ::.,, ;z T A ~ (]) • a~ 10 • x mm ::r fi 5 c: c: 't 
~- MEDfflifil&.lli¥a~J::tJ.l±lc'.!ht:::.M*•*7-!5'Dfflifil~~-'r66~JE~ht:::.M 
ffi J:: I'.) 't * '2° t,, ~ 'Ei' 12'.: t"J wJ ll2 ffi 2 © M • a ffl ::.,, 7--. T .b. c (]) D {~ ?r *' t~ 9 ~ ~ c: ?r %' 1~ c: T 
{$ 0 

(0030] 

~ OJ J:: :5 tt. ~ fflt iJ"- G f.t. 0 M % Y/M * <: tj . D ffl ifil ~ • lli =I= a I:: J:: D • 1±1 L- f;:_ :r - !51 {~ ~ ifil & 
l,;: ~ G --C , ffi 2 (]) M *.ll D {~ '1/ 7. T .b. ::r fi;I! ffl T Q -/J, ~ t.J, ?r #c JE T 0 ~ c: f;: J:: l:J . ffi 2 (]) M • 
D {~ 1/ ;z.. T .b. © ~ ~ {~ §J ~ f:: M T Q ffl ml{ (]) f;tli m iJi fff!J 1ri'il c'.! h Q t-=: 66 . ~ G f;: r~ 1R ffl tJ ::r {!f ~ 

T 1S ~ c: t;i <: '2° 0 o 

( 0 0 3 1 ] 30 
[ ~ l3Jl (]) ~ 1lfE (]) m ® J 

£J- r . @ 1m ::r ~ im 1..., -c . * !fe l3Jl t= ~ Q • % llffii * (]) ~ 1JfE m 1ia ::r m l3Jl T 0 o 

[ 0 0 3 2 ] 

~lti, 2fs:!fe13Jj(J)~-m-~•Q•*•*::r~mL-t:::.M.Dffi::.,,;z,.7L,.(])~~-~?r~9 
ffi :rt~. @ 2 t:i, 2fs: §£ l3Jl (]) ~ 1if§ M 1m IZ: ~ Q m * ,/ili * ~ f1J ffl L- t:::. •• D f~ '1/ 7. T .b. (]) t Jv I! 
lffi ~~9~J:t@<:&°>Qo 

( 0 0 3 3 ) 

* ~ ~ (]) ~ • m :ii£ 1= ffi 0 m * • * ::r f!J m 1..., t-= r • ~ :ii f~ 1/ ;z.. T .b. 1 J tt . ::i Y * o/ t-- ry -
7 (CN) 1 0 5, Mffi7'..'7t7-...::'f-y J--ry-7 (RAN) 1 0 6, :BJ::U:£!-iHft'u'c'&°>Q r 

B s 1 - 1 J 1 o 7 , r B s 1 - 2 J 1 o s , r B s 1 - 3 J 1 o g • • • t.J, 6 • fflt c'.! n 40 

T .:B O ' r 1/ - 1-- r) .:c. -1' 1 J 1 0 3 ~ 1r L- L -1' / 7 - * o/ 1-- 1 0 1 ::: ~ • c'.! n L It~ Q 0 

[0034) 

tcr.. s , r ~. D {~ ::.,, 7. T b 1 J ~:1, @ 2 ~= ~ T J:: 5 ~= , rt. fB !ffl (]) -1f - l:: A J.. IJ 7 ?r tJ J, -

L, k:.. '1/ 7--. T .b. c f.t. ":J -C t,~ Q " ;;$: ~ 1if!i. m 1m c- ~j: • :®: * 3 8 4 k b p s 0) T - !51 {~ :iE. ~ & ~ ~ 
~ L, , iWJ ifil ~ in f:: b y;,t J,r; PT fem f.t. W - C D M A ( W i d e b a n d C o d e D i v i s 

i o n M u l t i p l e A c c e s s ) t JI,, 7 - jJ :it ;f:$ lb D f~ ::.,, 7. T .b. ?r fftl i;: I& tl J= 
kf -C v ~ 9 iJ'i , 2f5: 3£ BA }'j: W - C D M A 1/ A T .b. (;: '3H IE ~ tl Q 't) (]) <: v'j: t.t. < , G S M ( G l 0 

b a l S y s t e m M o b i 1 e C o m m u n i c a t i o n s ) t.t. c (]) fill (]) t JI,, 

~-~:i:t'1/7.T.b.~Z*~••affi'1/7--.7.b.c:L--cBm~Q~c:~PIWc-&>Qa 
( 0 0 3 5 ) 50 
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r ~ t!J! iffi {13 1/ 7. r L. 2 J ~j: , ~ 1 t:: ~ 9 J:: '5 t:: , ~ • o - tJ Jv * ,:,, r- 9 - !I ( W L A N ) 

tu 1ffP -t ::.-, -5' 1 1 0 , ~ • o - tJ )v * :,1 I-- 9 - !I (J) Y !I -t 7. * o/ r- 9 - 7 l 1 1 , .:l3 J:: r.J. ~ 
:l:ffif.auci:130 fBS2-1J 112, f"BS2-2J 113, 1BS2-3J 114 • • • 

tJ, 6 m J& ~ n --c s 1J , r ,y - r- r'J :r. -1' 2 J 1 o 4 {1:- 1r 1_,. --c -1' ::.--- -5' - * v i--- 1 o 1 f:: ti ~ ~ 
n -cl,) -3 0 ;:i:: t;::_. -1' ::.--- -5' - * o/ r- 1 o 1 r:: i,;t w E B -'!:t - 1, 1 o 2 tJ1 ff€~~ n --c i,., 0 o 

(0036] 

tJ: .:l3 , r ~ • iffi {13 1/ 7. r b. 2 J (J) -tJ- - l:: 7. I IJ Y ~j: • ~ 2 1:: ~ 9 J:: '5 r:: , 7. ~ v r- a':J /:: ff 

ff L, T lt• -3 o .2fs: W :lftli M ■ c tt, {if Jffi ~ if] c ~ * 5 4 M b p s (1) T - >7 {ii; ffi lfil & {i:- W ~ c ~ 
-:5IEEE802. 1 lb, IEEE802. l la, :t3.J:::r.J.'IEEE802. l lg;/i)i! 

.f.@- OJ ~ • □ - tJ Jv I. 1) Y * ,:,, r- ry - 7 1/ 7. r b. {i:- ff~ r:: I& tJ _I:: ~f T t,, -:5 iJ! , .2fs: §'.£ ~ }j: I E E 10 
E802. llb. IEEE802. lla, :t3J::r.J.IEEE802. llgt.fl;j;g.(])1/7. 

r .L f:: ~ IE ~ :tl 0 t> (J) c ~;:t tJ: < , 1 0 0 M b p s {i:- ffl x 0 :J( tf:t {-\'.; ~ ~ □ - tJ Jv I. lJ Y * o/ 

r- 7 - 7 (J) U W B ( U 1 t r a W i d e B a n d ) t,J. c' (J) ~ Jfil ~ ** o - tJ )v .:c. IJ Y * o/ 

r-?-71/ATb.cGTBffl90c=.c~~-c~0 . 
.2fs:~00(1)W:lftliM ■ ~ffi0m¾~*ti· _l::~L,kW.(J):iffi&1/7.TL.cD&mn~•*~* 
til000 
[0037] 

<~ l (J)~:lftliM ■ > 

~ 3 ~;:t , .2fs: §'.£ 00 (J) ffi 1 (J) W 1-illi M ■ 1:: ~ 0 a % )/jjjf * (1) ;h1 nlZ ~ ~ 9 7 □ ,:,, 7 ~ c i:13 -:5 " 
[0038J 

.2fs: ~ 00 (J) ffi l (1) ~ 1.illi M l~ 1:: ffi 0 • ffl' ttiM * ~;:t , ~ 3 1:: ~ 9 .J::: -5 f:: , r •• D {13 1/ 7. r .b. l J 

(J)~~f13ry~§tf1390 ry::.---r:J-lJ 3 o 1, r••n1131/7.r.h.2J (J)~•&ry~§tf~ 

9 g r Y ::.-, r j- 2 J 3 0 2 , f Y ::.-, r j- 1 J 3 0 1 c §t & L, k {13 ry (J) ffi s't {~ 1:: ~ 9 0 911 :fj! 

~ff-5 r~--ffi1/ATA lJ ~s't{13@JW5$3 0 3, ry::.-,772J 3 0 2cs't{13l,k{~ 

ry OJ ~ s't {~ 1:: ~ 9 -:5 911 J]! ~ fr '5 r ~ • D {13 1/ 7. r .b. 2 J ffi s't {e @J W5 ffB 3 O 4 , r ~ • D 1~ 
1/ _;:z r .b. 1 J ffi s't m @J ~ $ 3 0 3 (J) ffl ~ ffl EE ~ T ::.-, T 7 ~ Fl~ f,;t_ r ffl ~ 1 J 3 0 5 , I ~ ~ 

iffi{"e1/ATA 2 J ~s't{13@J~ffB 3 0 4 O)ffl~fflEE~T/T7mfef~tJ: 1fflfill'! 2 J 3 0 6, r 
• ~ iffi 113 1/ 7. r .b. l j c r • ii iffi 113 1/ 7. r b. 2 J 1:: s ~t 0 ~ D OJ m 1% 911 J]! ~ fr 5 fi; D @J 1m 
$3 o 7. r••n1e"1/7.r.h.1J c r••iffife"1/7.r.h.2J (J)-1,JJIJffx, sJ::r.J.' rcvn: 

20 

1 J 3 0 5 c r ffl ~ 2 J 3 0 6 (J) ffl ~ ffl EE OJ ::t ::.-, T 7 "'P -r (J) fili 0) fffU ~~ ~ fr 5 mu ffij] ff~ 3 0 8 30 
' ~ % ~ * (J) {ll ~ (J) ~ lli ~ ff 5 fl[ ~ ~ lli ffB 3 0 9 t.J, G m !& ~ n T l,, Q 0 

[0039] 

;:i:: tc , ffi 1 . (J) ~ ME M 1.& c ~;t . a * ttiM * (J) t'L fii 9 0 ~ "FJr if, r ~ ~ D rn 1/ 7. r b. 2 J 0) I. 1J 7 
17'1 ft> s iJ, ~ ~ lli 9 Q f;::_ "Ii.) 1:: ' r ~ • jffi f13 1/ A T .b, 2 J 0) I. 1) y fil: @: iw ,ffl iJ! ~' ~ L ~ Q O c=. 
0) k "/i.) • r • *9EJ! 3m m 1/ :z r .b. 2 J 0) I 1J Y fft ~ ·lw ¥~ ~ * ~ * ~ * t rfr ~ 9 0 ~ -& i:: tt , ~ 
6 !:: r ~ • D m 1/ A T b. 2 J 0) I. I) y {ll ~ iw ¥Ii tr -t~ ¥P:I 9 9 ;J. t IJ i)t ~\ ~ I:: tJ. Q O ~ % "ti/M * 

11'1 0) ;;. -'E lJ ~ fU m 9 0 ~ -& ~-.:t . t.;t. 0 « < ;;. -'f: lJ '1JI. ; ~ :.P tc1: < 9 0 t:::. "Ii:> . r ~ ~ n fe 1/ 7. r 
.b. 2 J (J) .:c. 1J y fil: fii (J) ~ ~ (J) dj. ~ ;;. t 1; 1~ ~ M 9 0 c=. c tJ1 ~ x i; n 0 0 t> 1_,. • £ j:,lli f.u t c=. 
(J) 1w ¥Ii ~ p.Jr ~ 9 0 ~ -& 1:: ~j , ~ G I:: [$ 001 t~ I. 1) Y m tii 1w ¥i tr ~ ~ g 0 c=. c if• ~ x G n , c=. 
OJ ~ -& f;: v-.:t , .2fs: a * ttiM * ~ ~ i; I:: m & J:: < ~ lli 9 -:5 c=. c tJ! m ft c i:13 l'.J , r ~ ~ 3m 113 1/ 7. -=r 40 
.b. 2 J ffi ~ {13 @J ~ if~ 3 0 4 0) ~ fill'! ~ T ::.-, 1:: L, T , r ~ ~ 3m {e 1/ ;z T .b. 2 J 0) -tJ- - 'r ~ ff -:J 

f;::_ c ~ 1:: t:J: , f;I ~£ ii W I:: .2fs: a % ~ * c ~ ~ ~ ,1- 0 o 

(0040) 

~ 6 ~;:t, ffi 1 0) ~ :lif!i M ■ I:: S l,l T, a* 'itfM * 0) ~ iJJ¥- ~ T ::.-, I= L, T iJ, 6, r ~. 3m f13 1/ 7. r 
.h. 1 J ;:i:: k v-.t r ~•ill! f~ 1/ :z r h 2 J 1:: ti ffin 1_,. • ® 0 v) i-.t ~ ~ -1,JJ w c J\ :-- r ::t - ;, - ) ~ 

ff-5~-&0)7 □ -:f--v- r-ci:1300 

(0041) * ~ i), t,x.. t'it n c L, T , r •• ill! {13 1/ _;:z r .b. 2 J iJ1 !ffi 17'1 c i:13 :tl v:f r ~ ii D rn 1/ 7. r .b. 2 J c 
ft€ ~ L, . lffl 71- c i:13 :tl ~;f r ~ ~ ill! {13 1/ _;:z r .b. 1 J c ti ~ L, , {~ ~ ~ ~t ~ t> L, < t;J: r ~ *.ll 3m 113 

1/ 7. r .b. 1 J c (J) ti ffin n~ 1:: ii r ~•nm 1/ 7. r .b. 2 J 0) ~ ~ ~ ::t 7 1:: 9 -:5 mi11ffll ~ fr -:J T t,l 50 

IPR2025-00450 Page 00153



9o 
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~ T , ffi 1 (JJ ~ 1iffi cm a iz:: ~ -3 m % tI/til * (J) ill f-p ~ f1l! ~ , ~ 3 s J:: r.J. ~ 6 ~ ~ ~ G -r ~ m rz:: m 
~99 0 

(0043] 

~ 9 , m * )liffi * (J) • i'mi: ~ :::t ::,, tz:: 9 -3 c < s 6 o 1 ) , r 1!lt ~ iffi ff§ 1/ 7-. ::::r .b. 1 J * ~ ff§ @ R% 
ffB 3 0 3 <7J ffl iffil ffl EE iJi r ffl iffil 1 J 3 0 5 J:: IJ f#i *ii ~ tl , r ~ ~ im {~ 1/ 7-. T .b. I J tZ:: ~ 9 -3 
ffl imt i:Ji 9 rz T :::t ::,, c tJ: tJ ( S 6 0 2 ) , l~ ~ ~~tit :Im lz:: A -3 ( S 6 0 3 ) o "t"" L, T, ::i -

-if t1€ m ~ ::.R tf• it!) "? tc. ~ -& i:: tt c s 6 o 4 ) , fft ~ ~ 1±1 iB 3 o g --r: m * )!iffi * (J) -fll fii (J) ~ 1±1 ~ 
fr v 1 ( S 6 O 5 ) , ~ 1±1 ~ :n k. m % i'i/M 5K (J) ill ni f~ ffl. c , £ :ltlJ Ji'D d!J -3 v) ti~% tiim 5K ~ ~ c' -PJr 10 
~ 9 -3 r ~ ~ iffi f~ 1/ 7-. T b 2 J (JJ I 1J 7 fll ni 1~ ¥~ IZ:: £ -:j' lt) T , r 1!lt ~ iffi {~ 1/ 7-. r .b. 2 J (J) 

I 1J 7 pq f.J) N t:r;. ~ 'i"U ~ '"g Q ( s 6 0 6 ) 0 

[0044] 

~ ~ -r: .. r ~ wt illi 1~ 1/ ;;z T L. 2 J ClJ I 1J Y rg c: d!) n tf , r ~ ~ im 1~ 1/ A T L 2 J z ~ 1~ @I 

llt $ 3 0 4 (J) ffl i'mi: ffl EE -/Ji r ffl i'mi: 2 J 3 0 6 J:: l'.J {~ Mi ~ tl , f ~ *J.il. im f~ 1/ 7-. T 1,. 2 J rz:: ~ '"9 
-3ffl~if•T«T:::t::,,ctJ:-3 (S 6 0 8) o 

(0045] 

m t.,1 L ' r ~ ~ iffi ffi 1/ A T 1,. 2 J (J) £ t-fil Ji'D (J) -1-t - 7 ~ fr t.,, ( s 6 0 9 ) ' I~ i, iffi f~ 1/ A 

T b 2 J iJt ■ r-1 c' ifi) -3 iJ, N iJ, ~ 'i"IJ ~ 9 -3 ( S 6 1 0 ) o ;:_ ;:_ T: , 1 ~ ~ im f~ 1/ 7-. T .b. 2 J 

if• ■ l7'J T: ct5 tl It r ~ *.lll iffi .@ 1/ 7-. T b 2 J c ti m L, ( S 6 2 4 ) , f ~ *.lll im f~ 1/ 7-. T .b. 2 J 20 
iff ■ 5'1- T: d5 tl It r ffl ~ 2 J 3 0 6 iJ, 6 (J) ffl i'mi: ffl EE (J) f#i Mi ~ 1¥ lf: L, , r ~ ~ iffi f~ 1/ 7-. T b 2 

J m~f~IIDll%ttB3 04(JJffl~~:::t7cT9 cs 6 11) 0 

[0046] 

~ 6 tZ:: , r ~ i, im .@ 1/ 7-. T b l J if• ■ r-1 c' cit> -3 i.J, "i§ iJ, ~ flj ~ L, ( S 6 0 7 ) , r ~ ~ im {~ 

1/ATA l J if• ■ r-JT:clt>tlf£ r~~iffiffi1/ATA 1J ctlmL, (S 6 1 2), r~fJ.11.imm 

1/ATblJ ~ ■ 5'1-T:d!Jtl~MaM~~~~-~A-3o 
(0047] 

IP.! tm tZ:: ' .A T 'Y 7° 6 0 6 ( s 6 0 6 ) (J) flj !fr ffi :I][ IZ:: s l.,) L ' r ~ ~ jffi {~ 1/ A T 1,. 2 J (JJ I 
1J 7 [J:;J T: f.t. ~t tL Ii , f 1!lt ~ iffi {~ 1/ 7-. T 1,. l J i:Ji ■ [J:;J T: cit> -3 i:J, "i§ iJ, ~ f!J !fr L, ( S 6 0 7 ) , 

r 1!lt ~ iffi {~ 1/ 7-. T .b. l J (JJ ■ l7'J c' ifi) tl Ii r ~ *.lll iffi f~ 1/ 7-. T .b. 1 J c tf€ ®I; ( S 6 1 2 ) L, , 30 

r 1!lt *.lll im f~ 1/ 7-. r .b. 1 J (JJ ■ 5'1- --r: itf) n rt ~ a * ~ ~ ~t ix 11 1::: J.... -3 o 

[0048) 

'!x r::: , r ~ ~ im {g 1/ 7-. T .b. 1 J c im {~ rp f;:: , r ~ ~ iffi {~ 1/ 7-. T .b. 2 J ""- /\ ::,, P :::t - /'\ - 9 
9 ~ f!; f;:: -:::> t,1 T ~ B,ij 9 -3 o 

[0049] 

r ~ ~ im {~ 1/ 7-. T .b. 1 J c im f~ rp {;:: , r 1!lt ti im f~ 1/ 7-. T b 2 J ""- /\ ::,, r :::t - H - 9 -3 ~ 'B-
f;:: tt , r ~ it'll iffi f~ ::,, 7-. T b l J (JJ im f~ ~ 11 ( S 6 1 3 ) -j;, 6 , r ~ ~ iffi Fa 1/ ;z, r b 1 J (JJ 

~ {~ i:16 Jt -ip ■ i7'.l ■ 5'1- (J) ]! ffi ffi JJE ~ fr -5 c s 6 1 4 ) 0 ;:_ 2:. e , .8'1 (J) r ~ ~ im f~ 1/ 7-. r .b. 1 

J (J) £ t-fil nu i::: 1\ ::,, r ;:;t- - 1, - 9 -3 £, ~ iJs 0 -3 iJ, N iJ" ~ fU ~ G < s 6 1 s ) , JJrJ (J) r ~ lJ.11. iffi 

f~ 1/ 7-. T .b. 1 J (J) £ ffi!. Ji'D f;: /\ ::,, P :::t - /'\ - 9 -3 £, £ i:J1 d!J Q ~ -8- f;:: 1-j: /\ :,, r :::t - /'\ ~ ffi f1l! ~ 40 

fr lt~ c s 6 1 6 ) , .81J (J) r ~ ~ iffi f~ 1/ 7-. =r .b. 1 J (J) £ :f.tlJ Nu ~::. tf€ ~ ~ :n ~ " 
(0050] 

- 1J , JJIJ <7J r ~ ~ iffi f~ 1/ 7-. T 1,. l J (J) £ !ID Nu ~;:: I\ ::,, P :::t - /'\ - 9 ~ £, ~ t;t tJ: lt~ :I@} ft ~;:: !,j: , 

fft ~ ~ l:B g:~ 3 o 9 c- m m i1ilil * (J) fft ~ (J) ~ lli ~ fr t- l < s 6 1 1 > , J: 12 c IWJ ~ (J) 1J rt. -r: r ~ 
ff.lil im f~ 1/ 7- T .b. 2 J tf- I 1) 7 [J:;J --JJ, ~ -/J, ~ f!J ~ 9 -3 ( S 6 1 8 ) o "t"" L, t , r 1!lt ~ im {~ 1/ '7-. 

T 1,. 2 J iJ1 I 1) 7 5'1- c f!J !fr ~ :n t:::. :I@} f!; ~;: ti , r ~ ~ im {~ 1/ 7-. T 1,. l J c (JJ iffi f~ ~ *-1 t~ T Q 

o t:::. ti L, , r 1!lt ~ im Fa 1/ 7-. T 1,. I J iJi ~ 5'1- c tJ: "? T v ~ tl ~i fiI' ~ ~ ~t ~ :Im IZ:: f$ fi g -3 ( S 6 

23, S603)0 

[0051] 

- 1J , r ~ ~ jffi f~ 1/ .7.. T .b. 2 J iJi I 1J 7 i7'J c f!J ~ ~ tl f:::. ~ f!:; IZ:: V::I , J:. ic 7-. T --y 7° 6 0 8 ( 5 0 
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S 6 0 8 ) ,..._, .7.. :r 'Y 7° 6 1 0 ( S 6 1 0 ) c lqJ ~ lz:. , r ~ tt mi f~ 1/ .7.. T b. 2 J ifJ ~ ~ ~ T 
,::.,, /;:_ L- k. 1& , ~ - ".r ~ fr t, '.I , r 11\€ i'@ mi f~ ::,,, .7.. r b. 2 J tf, Im l1'J 'c' 60 0 iJ, & iJ, ~ ~1 Im= 9 0 ( S 

6 1 g ,.._, s 6 2 1 ) " -f:- L- --c , r ~ i, mi f~ ::,,, .7.. .:=;- 1,. 2 J t/1 im l1'J -c- 60 n f ;f , r ~ irt mi fg ::,,, 7-. 

.:=;- 1,. 2 J .,..,.._ 1\ :,.., r ::r - 1, - 9 0 c s 6 2 4 ) " - 7f, r ~**mi f~ ::,,, .7.. :::;- 1,. 2 J '/Ji im 5''1- -c- 60 
n ~i r 11\€ *✓' mi f~ ::,,, .7.. :r 1,. 2 J ifJ ~ ® ~ :::t 7 fz:. L- tc. 1& c s 6 2 2 ) , r ~ i'@ mi ill ::,,, .7.. .:=;- 1,. 1 

J cifJmim~itU~-t0" 
(0052] 

:fx. 1= , r ~ i'@ lffi fg ::,,, .7.. :::;- 1,. 2 J c mi ill q:i r= , r ~~mi fg ::,,, .7.. :::;- 1,.. 1 J .,..,.._ 1\ :,.., r :::t - 1, - -t 
0 ~ .-g; 1= -:;, 1,, :1 --c ~ rm -t 0 " 
(0053] 10 

r 11\€ i'.lt mi f~ ::,,, .7.. :r 1,. 2 J c lffi f~ q:i tz:. , r ~ irJil mi Fa 1/ .7.. .:=;- 1,.. 1 J .,..,.._ J\ :,.., r :::t - 1, - 9 0 ~ -15-
i= t:t , r ~ i'@ mi Fa ::,,, .7.. .:=;- 1,. 2 J ifJ mi fg :ix :m c s 6 2 5 ) tJ, r; , r ~ ~ mi. fg ::,,, .7.. .:=;- 1,. 2 J ifJ 

~gi§b~~mffll7'1mffl>''l-ifJ~ffi9J.1Jll[~fi:5 (S 6 2 6)" 
(0054] 

~ ;:. -c- , JJ'l ifJ r 11\€ i, mi ill 1/ .7.. :::;- 1,.. 2 J ifJ £ :ti!! JWJ 1z:: 1\ :,.., r :::t - ;, - -t 0 ,e, ~ tJi ~ 0 tJ, & i.J, ~ 

f-lJ ~ L- c s 6 2 7 ) , JJ1J if) r 11\€ i'@ mi fg ::,,, .7.. .:=;- 1,.. 2 J ifJ £ :f:11! JWJ 1=. 1\ :,.., r :::t - ;, - -t 0 ,e, ~ tJi 

~ 0 ~ 15- 1= tr 1\ :,.., r :::t - 1, - 911 l.fil •?i:- fi 1,,, < s 6 2 s ) , BIJ ifJ r ~ i'@ mi fg ::,,, .7.. :r 1,. 2 J ifJ ~ 

ilB NiJ 1:: ff€ ~ ~ n 0 " 
[0055] 

- 1:i, Jjlj ifJ r ~ ~ J.ffi fg ::,,, .7.. :r 1,. 2 J ifJ £ i1B ff/; IZ:: /\ :,.., r ::;t - /'i - g 0 <0 ~ -/Ji tJ.. !.,'.I ~ 15- IZ:: i::t, 20 
I 11\€ $ll mi fg 1/ 7-. T b. 2 J -/Ji mffl i1'J 'c' S 0 i.J, & iJ, ifJ flj Im= ?i:- fr t,, ( S 6 2 9 ) , f ~ *f mi {g 1/ A 

T 1,. 2 J i)i Im 17'] 'c' 60 n l;f r 11\€ ~ mi m 1/ .7.. T b. 2 J C if) mi Fa ?i:- ~ f~ 9 Q O - 7i ' r 11\€ irl :Jffl ~ 
1/ .7.. T L. 2 J f)". mffl 51- 'c' S ti tf f 11\€ *i mi fg 1/ .7.. T b. 2 J z ~ fg @J Rt ffB 3 0 4 ifJ ~ ® ?i:- T 7 I~ 

G tc. 1& c s 6 3 o ) , r ~ ~ mi Fa 1/ .7.. :::;- 1,.. 1 J .,..,.._ 1\ :,.., r :::t - H - 9 0 c s 6 3 1 , s 6 1 

2 ) 0 tz:. t1:.· G , r ~ t'.lt mi. fg ::,,, .7.. :::;- 1,.. 1 J ~ im 11- 1:: t;r. -::i --c P n rt 1~ t:, ~ i-t :ix :m 1:: J-... 0 o 

[0056] 

£J.. J: ifJ 911 J.fil ~ fr 5 ~ c • IZ:: J: l'J , r 11\€ *i mi fg ::,,, .7.. :r k 2 J c ifJ :iffl fg q:i £J.. 51- , g t.;;_ t-:J t:, r ~ *~ 
mi {g 1/ A T b. 1 J c ifJ mi fg q:i J3 J: cf. * t:, ~ ~t ~ lz:: l::t , r 11\€ ~ mi Fa 1/ .7.. :r k 2 J z ~ {g @J lli 
3 0 4 ifJ f ~ ~ 2 J 3 0 6 i/i ::r 7 r= tJ: -::i T t,, 0 ;:. c IZ:. J:: l'J , W4 Ji ~ mt ~ ,(g ~ g 0 ;:. c tJ! Pl 
§~ c tJ: 0 o 

[0057] 

J: ia ffi 1 ifJ ~ :ME M :m vt , r 11\€ *I Jffl Fa ::,,, A :::;- L. 2 J 1:: :tf€ ~ m §~ -c- 60 n v:f , EI g1J ff(] 1z:: r 11\€ ~ Mi 
{g ::,,, A :r b. 2 J IZ:. ff€ ffdr. g 0 :m mz c tJ: -::i T t, '.I 0 tJ! , f ffi ~ mi Fa ::,,, .7.. :r L. 1 J c r 11\€ ~ mi Fa ::,,,, 

.7.. :r L. 2 J ifJ -tm ti w ~ ~ -z = .1 7 Jv gfJ ft: IZ:. J: VJ rr 5 ~ c ~ PI §~ 'c' S 0 o 

[0058] 

~ tc , J: ~El 5B l ifJ ~ 1Jf§ M ~~ '"7: ~;:t , - 7i ifJ ~ i'@ mi Fa 1/ 7:. :r L. n1 Im 51- f;:_ t.;;_ -:J tc. ffi ,#.. 'c' till. 7.i ifJ ~ 

~ mi {g 1/ .7.. T .1.:,.. !Z:. /\ / r T - r, - ~ fi J T !,, ~ Q if, ' - 1.J if) 11\€ ~ iii {g 1/ A T 1,. -JJ! Im 5"1- t= t.;;_ "? 

T t;, G ft!! 1.J ifJ ~ 11 mi 1g 1/ A r J..,.. tz:: I\ ::.,, r T - /'i - ~ fr 5 ifJ 'c' ~;:t fJ: < , ~ fg 5b ~ tJ'f. T ot> tk: ot> 
r; n tc M fi! ?i:- r @J -:J t:= c '2" i:: , ft!! 1.J ifJ ~ ~ J.ffi 1~ ::,,, .7.. :r h "'-- ifJ tf€ ~ ~ 1T 5 ~ c -c- r 11\€ *i jm f~ 

30 

1/ 7:. r b. 1 J c r ~ m-'J! mi. fg ::,,, 7:. r .1.:,.. 2 J ~ lqJ ~ /;:_ ~ fg L, , c t:, G 'IJ,. - 1.J ifJ 11\€ i'@ mi fg 1/ .7.. r 40 

.1.:,.. ifJ ~ fg 56 ~ n1 rot> tk: ot> G n tc M fi! ~ J: @ -::i tz:. i.J" , ~ L, < ~'i Im 5''1- tz:. l5fa -:i k c '2" tz:. , ~ fg 5b 

~ ifJ q; ~ tct , ~ L, < }'i Im 51- 1:: ~la -::i tc ~ *i mi fg ::,,, .7.. :r .1.:,.. ifJ tf€ ~ ~ "9J Im= 9 0 ~ c fz:: J: t> /\ ,::.,, r 
::;t - J'i - ?i:- fi 5 ;:. C tJ! pJ JIB --r 60 0 0 ~ if) ~ 15- f;:_ ti' ~ f~ if) ~ Im= i)i ~ ;:. G Tm G 'IJ, t~ I\ ::.,, r 
::;t - J'i - ( 'J 7 r- /\ :,.., r ::r - ;, - ) '!Ji r:iJ ~~ c t~ 0 o 

[0059] 

<5B 2 ifJ~:/ifEM~> 

~ 4 ~::t , * Sf6 ijl'j if) ffi 2 if) ~ 1Jf§ ~ ~ ,z= ~ 0 m % vw * if) m mz ~ ~ -t --y- □ ';) lJ ~ -c- 60 0 0 

(0060] * SfB rm if) m 2 if) ~ :ME M :m fz:. f* 0 m % vw * tt , ~ 4 i= 7F -t J: 5 1= , J: ia ffi 1 if) ~ 1Jf§ M ~ i= ~ 

0 m * Yfffi 5K iz:. Jt L- T, ~ G f:: ;f$ g,fJ iffi B!'. ~ l±HfB 4 1 o s J: V:: mi fg ~ 1l'. ~ lli ttB 4 1 1 ~ foo ~ t 50 
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ff,jpt ~ h T t,:i Q o 

[0061] 
9 tJ: b iS , ffi 2 (1) ~ 1M tr§ ,~ ~= 1* -Q ffl ffl Yim 5K t::J: , ~ 4 I:: ~ 9 J: 5 I:: , r ffi ~ iffi fi ::,, 7.. 'T b. 1 
J (J)ffii%,'f~ry~5tfi9-Q ry /TT 1 J 4 0 1, rffi~iffi{~::,,7,.7,b. 2 J (J)ffi*lf~ry~5t 
f~ '9 g r 7 ::,,, T --J- 2 J 4 0 2 , r 7 ::,,, 7 :r 1 J 4 0 1 l! §t ffl L, tc .. fi ry (1) ~ st f~ 1::: ~ 9 0 9l1 
~~fj-5 rAAlliffif~1/A7A lJ ~1t{~@Jll~$4 0 3, r7:;.,,7--J-2J 4 0 2l!§tfflL,k 
{~ ry (1) ~ §t ffl I:: ~ 9 0 9[1 l_!l! ~ ff 5 r ~lLt, iffi 1i :.,, 7.. 7 b. 2 J ~ §t f~ @J lil@'r $ 4 0 4 , r AA ~ iffi 
{~1/ATA 1 J ~1tf~§Jji\g.$ 4 0 3 (J)-~-EE~;t:;.,,;t7"i'iJtlgtJ: r-~ 1 J 4 0 5, rAA 
~ :iffi ffl ::,, 7.. T b. 2 J ~ §t {~ @J !It $ 4 o 4 (1) ffl ~ ffl EE ~ ;t ::,,, ;;t 7 "i'iJ tm tJ: r C iiJJ! 2 J 4 o 6 , 

r ffi ~ iffi fi ::,, 7.. T b. 1 J c r ffi ** :iffi ,i 1/ 7.. T b. 2 J I:: s ~t -:5 # :iffi (1) {~ ~ 9l1 fJI! ~ ff 5 :3¾ iffi §J 10 
naB4 o 7, rAA*liffif~:.,,7..7.b. lJ c r~~@rn1/7..7'".b.2J (1)-wJIJ~;t, sJ:rt r• 
iffilJ 4 0 5c r•ii]!2J 4 0 6(1)·~-E£(1):;;j-:;.,,;;t7.ip-t(f),ft!!(f)ffilj1/EP~ff5t1JJP$3 0 

8 , M ffl Yim * (1) {ft fi![ (1) • lli ~ ff 5 fft fi![ • /.:1:Hl'B 4 o 9 , ffl % Yim * (1) ;f$ 1/J JIB El'. ~ * 6<::> Q f$ 11.7 ilB 
N•W$410. MfflYim*~~~0~rnc§tffi(/)7-5E~JIB&~--9giffiffl•N•w 
.g~ 4 1 1 f.J'>. G ff,j pt ~ n --c t, :i -Q o 

(0062] 
::::. (1) J: 5 tJ: ff,j pt t;, G tJ: Q M ffl lI/ill 5K f;:: s v :i T Ii , f$ 1/J JIB El'. • W -§B 4 1 0 f;:: J: D • W ~ h t:::.. ffl 
% Yim * (1) ;f$ 1/J JIB El'. i.J1 'r 6<::> i.:R: 6<::> G h t:::.. ~ {wl J: l'.J :t * '2" t, :i ~ 15- f;: 1:t . ~ Jfil T :t M Jib "i'iJ gig tJ: r ffi 
ti iffi ffl ::,, 7.. T b. 1 J c (1) ti ffi% ~ fi t, :i • ffl ffl )iffiJ * (1) f$ 11.7 • El'. iJf. 'r 6<::> i.:R: 6<::> G h t:::.. ~ fWi J: l'.J :t 1J\ 

~ lt, ~ 15- I:: tL ~ • T - 5 iffi f~ (1) "i'iJ tlg tJ: r AA tv'I! mi {~ ::,, 7-. 'T b. 2 J c ~ t~ ~ fr 5 c lt ~ 5 f!jlJ ~ 2 0 
i:Ji "i'iJ tlg T 35 0 o 

[0063] 

~ k . r ffi ~ iffi {~ ::,, 7.. 'T b. 1 J c iffi fi i::p f;: , ~ 11.7 JIB El'. • lli $ 4 1 0 f;:: J::: IJ • lli ~ h t:::.. • ffl 
l7iill * (1) ;f$ I/J. ~ iJi 'r 6<::> i;R: ~ G :h tc. ~ {W[ J: I'.) :t I]\ ~ < , t.J, -:;i iffi {~ jm St. lli $ 4 1 1 1;: J: l'.) • 

W ~ tl t:::.. T - '.7 iffi f~ im El'. iJ1 'r © #c © G h t:::.. ~ {I J: I'.) :t * '2" v :i :f@J i'i f;: l:t , r ~ i, :iffi f~ :.,, 7-. 'T 
b. 2 J .r--... J\ ::,,, r ;;t - /'{ - L, , f AA ~ iffi f~ :.,, 7- T b. 2 J c iffi f~ i::p f;: , ;f$ 11.7 • & • /.:I:l g~ 4 1 0 

f;:: J: IJ • w ~ tl t:::.. m. )iffij * (1) ;f$ Ill Jfil & iJi T 6<'.) i;R: 6<'.) G n t:::.. ~ fwl J: I'.) tl * 'e" l.,, ' ~ t:::.. !,'j: ill! {i. 

& • W if~ 4 1 1 f;: J: IJ • /.:I:l ~ tl tc. T - 5 :iffi ffl im & iJ1 'r 6<::> i.:R: 6<::> G :h tc. ~ ff!. J::: IJ ti 1J\ ~ t,, ~ 15-
f;: !,j:. r AA i, iffi -,~ 1/ 7,. Tb. 1 j "'- /\ / r ;t - /'{ - 9 Q C l,) 5 tu 1/EP iJ! m ~g C tJ: Q 0 

[0064) 
::::. (1) J: 5 tJ: ttl J~ ~ fr 5 ::::. c f;: J::: IJ , • ffl Yim * (1) ;f$ Ill • & tJ! Jfil t,, ~ 15- f;: . 7- ,F 'Y r- 1¥.J f;: ~ fi![ 
~ h tc. r AA ~ :iffi fi ::,, 7-. 'T b. 2 J (1) ~ --c f;: ;:t L T fl ffi% ~ ~it :J.J.. 0 ::::. c iJ"- tJ: t,, (J) -c , M % )iffiJ * I;: 
~ fiif ~ 4 ;t 0 ::::. c t;1 tJ. 1., :i o ~ tc. , T - 5 :im {~ ~ & fl,. 1J, ~ t,:, ~ -§- I;: t:J: , r AA ~ :iffi f~ ::,, 7-. 'T b. 

1 J ~ ~ m ""t Q ::::. c 1= J::: IJ . r ~ i, iffi f~ ::,, 7.. 'T b. 2 J i= ~ 9 ~ c iffi t;1 ;;t 7 i= tJ. 0 t:::.. otJ , ~ 

G~m•cffi~ftM9g::::.cffiPJ"tmc~00 
[0065] 

td. .s , ili '¥ -c t:t , c P s :ti~ m • l7fm * n1 m ~ i= ~ J... ~ n --c 1.,, 0 0 -t = T, -fftl x tt, f:1[ fi![ • 

W aB 4 0 9 c ~ i:IJ • & • /.:I:l $ 4 1 0 t= G P S ~ flj Jtl 9 g ::::. c (;: J: IJ , fl[ fi![ • /.:I:l =f': ~ c f$ 11.7 

Jfil N • w =¥ ~ (1) "l7.. 15 (1) ~ ~g ~ ~ tc. 9 ::::. c :t m t~ -c J5 1J , §J lil@'r m. ffl ~ ij1J • 9 0 ::::. c t/i "i'iJ Bg c 

30 

td. Q O 40 
[0066] 

<ffi 3 (1)~1MM~> 

~ 5 ti , * §fl ~ (J) ffi 3 (1) ~ 1Jfli ff1 ~ /;:: f* 0 ffl % J'im * (J) ff,j nx; ~ ~ 9 7~ D 'Y l;J ~ T J5 0 o 

[0067] 
:zf,: ~ ~ (1) ffi 3 (1) ~ 1M M ~ ~= f* -Q m ffl l'im 5K tt , ~ 5 i;: 7I- '9 J::: 5 ~;: , J:: t2 ffi 1 (1) ~ 1M M 1~ f;: 1* 
0 m % Yim 5K 1::: ;t-t L, T . ~ G 1:: ~ 11.7 im m'. • lli ttB 5 1 O s J: rt :iffi f~ Jfil & • /.:I:l ftB 5 1 1 ~ 1rm ;t 0 

C C tl ~= , fl[ fit • w $ ~ ~ ~ L, T m pt ~ n --c l,~ 0 0 

[0068] 

9 td. b t:i , ffi 3 (1) ~ 1M M ~ (;: 1* 0 m % lI/M * ~'j: • ~ 5 ~= ~ '9 J::: 5 {::: , r ~ ~ :iffi {~ ::,, 7-. T b. l 
J (1) ~ ti {~ ry ~ 5t 1~ '9 0 r 7 :,, =t- T 1 J 5 0 1 , r AA ll lffi {~ ::,, ::Z T b. 2 J (J) ~ ~ f~ ~ ~ §t 50 
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f~ 9 {$ r 7 -;,,- T T 2 J 5 0 2 , r 7 -;,,- T -J- l J 5 0 1 '"E §t {~ L, k m ~ (1) ~ §t {~ t= 00 9 {$ 5ll1 
~~fr-5 11!!€i~iffiIB:.-'ATA lJ *§tf~@nffB5 0 3, r7-;,,-7-J-2J 5 0 2-C-§t{~L,f;: 

m ry (1) z §t m 1= oo 9 Q m ~ ~ fr -s r m ffi Jffi f~ 1/ 7- :r L 2 J z §t 1~ @ n ffB s o 4 , r m ii ill 
{~ ::,,, 7- r L 1 J * §t f~ @ n -11B s o 3 (1) ffl ~ ffl EE. ~ :;t -;,,- ~ 7 rJJ fIB t.t. r ffl iffi 1 J s o s , r ffi€ 

t1Liffi{~:.-'7-rL.2J *§tf~@n'8B5 O 40ffl~fflEE.~:;t-;,,-:;t711Jjj~tJ: 1ffl~2J 5 O 6, 

r ~ ff.Ji! iffi {~ 1/ 7- T L. 1 J c r m ~ Jffi {~ 1/ 7- :r L. 2 J 1:: :S ~t G ~ ill 0) m {% 9l1 :E_f ~ fr 5 3'¾ iffi §I 

lfttffi5 0 7, 1ffi€jjiffi{~1/ATAlJ c rmiJJffi{~1/ATL2J (l)tl]VJffx., s.J:ct 1ffl 

illlllJ 5 0 5c 1ffl~2J 5 0 6(1)ffl~fflff.(1):;t::,,:;t7-'0'-t(f)fill(f)m1JJtP~fr5fMJP$5 0 

s , m % iiMi * 0 f$ th :ifil ~ ~ * "ot.J Q ~ lb :ifil I?£ ~ m ffB s 1 o , m % iirm * 1:: :s ~t Q ~ 1~ 2:: §t m (1) 

:r - 5 ITT * :ifil I?£ ~ ~ ~ '9 Q Jffi w :ifil I?£ ~ lli $ 5 1 1 -/J, G ~ JJJZ ~ :n T L- " -6 o 10 
(0069] 

~ 7 !-:t , ffi 3 (1) ~ 1Jf!i. (1) W ~ I:: :S l,,) T , m % Yim* (1) ffl ~ ~ :;t / (;:: L, T iJ, G , f m ~ iffi {~ 1/ 7-. 
T b. l J £: k tt r m *i iffi {~ 1/ 7- T L. 2 J I:: ti ~ L, , d5 G L-" tt * ~ -1.m ff ( /\ / r :;t --c /'\ - ) 

~rr5~~0)7 □ -7y-~L'©9o 

(0070] 

* ~ iJ, tJ: im :n C L, T ' me :i..n I::: r m ~ jffi {~ 1/ A T L. l J C * m ~ :n ' m * Ji/m * (1) ~ th Jfil }?£ iJ! 

~ < , iJ, -::> T - 5 iffi m :ifil J3t i}! ~ L-, ~ ~ I:: tt , r m ti iffi m 1/ 7- T L. 2 J ..,....._ ti ~ ~ t7J IJ ff x. , 
1~ !:, §t It p~ ti L, < ~d r m ~ @ ffi 1/ 7- T L. l J ""- (1) * mrc ff~ 1:: ~d , r m ~ @ {~ 1/ 7- :r L. 2 J OJ 

ffl~~:;t7!;:9{$fWJIP~fr-:::i TPGo 
[ 0 0 7 1 ] 

.121- T , ffi 3 0) ~ 1Jf!i. m ~ 1:: {lf- Q m % Yim 5K (1) th ~ ~ ~ ~ , ~ 5 t3 .J: ct ~ 7 ~ $ !ffl L, T ~ *IH L: ID'l 
'313 9 Q 0 

[ 0 0 7 2 ] 

~ T , m * "Mm 5K (1) ffl ~ ~ ;;i-- ::,, I:: 9 {$ c ( S 7 0 1 ) , r m lJJi jffi ® 1/ 7- T L. l J z §t f~ @l ~ 

ffB 5 0 3 (1) ffl ~ ffl EE. t/J. f ~ ~ 1 J 5 0 5 J:: IJ f#2 ~ ~ :h , r m ~ jffi {~ 1/ 7- :r L. l J 1;: 00 9 o 
ffl ~ t;! 9 « T :;t -;,,- c t.1:. VJ ( S 7 0 2 ) , #i ~ §t it !Ix i.~ I:: A -6 ( S 7 0 3 ) " -t L, T , .:i -

-if~~~ ;K -J;'!. d5 -:::> k.. ~ ~ 1;: ~d ( S 7 0 4 ) , rm~ iffi ffi 1/ 7- TL. l J ff. msi lAJ T d5 -6 fp. ~ iP· 

OJ ~IJ ~ -JJ! fr b :h ( S 7 0 5 ) , r m ~ iffi m 1/ 7- T L. l J -/Ji msi IAJ T 30 :n ti r m ~ iffi {~ :,,- 7- T 

A 1 J C ti ~ ~ n Q O - 7i ' r m lJJi iffi {~ 1/ A T L. l J -/Ji msi :9l- T 30 :n l:f ' r ~ ii iffi f~ 1/ A T 

20 

1.:,. 2 J * §t ra @ ~ ffB s o 4 (1) ffl ~ ffl EE. t;'!. r ffl ~ 2 J s o 6 .J: ti f~ ~ ~ :n , r m ~ @ {~ 1/ .7-. 3 o 
T b. 2 J I:: ~ '9 G ffl ~ i;! 9 « T ~ ::,, c t.t. ,ti ( S 7 0 6 ) o 

( 0 0 7 3 ] 

~ l,,::i T, rm *f iffi {~ 1/ 7- :r L. 2 J (1) £ ;1:-fu !WJ 0) '"!j- - 7 ~ fr P ( S 7 0 7 ) , r ~ ~ jffi f~ 1/ A 

T A 2 J i)! msi IAJ T 30 Q iJ, ~ -/J, ~ f!J ~ 9 Q ( s 7 0 8 ) 0 ;:_ ;:_ T ' r m ~ iffi {~ 1/ A T L,. 2 J 

iJ'!. ~ IAJ T 30 :h tf r ~ ;j;.lj! iffi {~ :,,- 7- r L. 2 J c * ~ L, ( S 7 2 1 ) , r ~ li iffi ® 1/ 7- T L,. 2 J 

ni ~ 11- -c s n 1:t r ffl ~ 2 J s o 6 t.J, is (1) ffl ~ ffl EE. (1) ~ *ii ~ 11¥ JJ: L, , r m ~ iffi ,~ 1/ 7- =r L 2 

J ~ ~ ® @l jg ff~ 5 0 4 (1) ~ ~ ~ :;t 7 c L, tc. f!k. ( S 7 0 9 ) , ffJ'. ct ~ ~ §t V:r !Ix ~ /;: A -6 o 

( 0 0 7 4 ] 

:f;z i:: , r m ~ iffi {~ 1/ 7- 5- L,. l J c Jffi ffi i=p 1;: , r m ~ iffi f~ 1/ 7- T L 2 J ""- /\ -;,,- r ~ - J'\ - 9 
:ti ~ -& I: -::> L- 1 Tm BA '9 {$ o 

( 0 0 7 5 ) 

r ~ ~ iffi f~ ::,, 7- T L. l J c Jffi {~ i=p /:: , r m ~ iffi f~ 1/ 7- r L. 2 J ""- ; \ -;,,- r :;t - ; , - 9 -6 ~ ,t; 

i:: ~d , rm~ iffi f~ 1/ 7- :r L. l J 0) @{~!Ix ~ ( S 7 1 1 ) t;, G , f m ~ iffi m 1/ 7- TL. 1 J (1) 

~ f~ & Ji , msi IAJ msi :91- , ~ th ~ Bt , iffi {~ ~ Bt (1) J'! lm 911 l_!!I ~ fr 5 ( S 7 1 2 ) o ;:_ ;:_ T , ZIJ OJ 

r m ~ iffi ® ::,, 7- r L. l J (1) £ :l:"!H JWJ I: }\ ::,, r :;t - }\ - '9 {$ £, ~ tJ'!. c15 Q t.J, ~ fp, ~ ~J ~ L, ( s 7 

1 3 ) , .su 0 r m ~ iffi f~ 1/ .::z =r L 1 J 0 £ :1:-fu JWJ ::: 1\ -;,,- r ~ - ;, - 9 Q £", ~ tJ'!. s Q ~ ~ ,:: i;1 

I\ ::,, f :;t - ;, - 9l1 l_!!I ~ fr t,, ( S 7 1 4 ) , ZIJ (1) r ~ ~ iffi f~ 1/ .::Z 5- L. l J (1) £ :l:fu JWJ I:: ti ~ ~ 
:n Q O ~ tc.' rm** iffi f~ 1/ AT L. l J -J;! msi :9l- f;:: t.s.-:::> L l,,~ n ~;f' rm~, iffi IB 1/ AT L,. 2 J ..,....._ 
OJt.fhw\;~~.lj.{$ (S 7 1 5) o 

40 

[ 0 0 7 6 ] 50 
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if.% t, :i T , f$ liJ ~ Ji'. ~ /::1:1 'M~ 5 1 O i:: J::: 0 ~ /::1:1 ~ tl t::. m % tzmi * OJ ~ liJ ~ & t/f. -'r ob #c IJ6 6 h t::. ~ 
ff! J::: 0 18 rJ, ~ l.,~ '/J, ~ f.J'• , iJ, -::> iffi fil ~ & ~ /::1:1 $ 5 1 1 i:: J::: 0 ~ /::1:1 ~ ht::. T - J1 iffi fi ~ & 7Jl T 
ob #t ob G h tc ~ {I J::: 0 18 )( ~ t, :i iJ, ~ iJ, 1!'. flJ Wr 9 0 C S 7 1 6 ) " = = c: , ~ liJ ~ Ji'. ~ /::1:1 $ 
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I .... ACCF.SSEs TffE SHORT DIST .-NCE NETWORK 

AND REGISTERS RELATIVE INFORMATION 
ON 'IHE LONG AND SHORT DISTANCE 
SWITCH SERVER 

(57) Abstract: A combined long and short distance wireless communication system and its method, in which a dual distance 
terminal is used to provide subscribers with the long and short distance wireless service and guarantee that this service isn't 
interrupted when switching between different networks; a remote distance base station is used to provide for the dual distance 
terminal the function for pcrfonning remote distance wireless access; a short distance AP is used to provide for the dua I distance 
terminal the function for performing short distance wireless access; a dual distance network server which connects the remote 
distance base station and the short dista1:ice AP is used for the dual distance terminal to implement switch between networks and 
access the switched network. The present invention can make the dual distance terminal in this wireless long and short distance 
system coverage be in communication with long distance networks and simultaneously automatically switch to short distance 
wireless local area networks when entering them so as to guarantee gapless switch of traffic stream and at the same time access 
different short distance local area networks for subscribers of different orders in different priority by right identification. 
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;f:1§1 EL a{] fJJ ;J~ ~ wt.i!A-r *'J lM- , 1o * Ei ii5..f 1J -tJJ .:J~~ 4 fl FR., JJ1 xx.IE.*~ 4if { 1J /fl -t,JJ .t~ 

J( ~#-Jl:.i@. :i± *lle.i@.:1i 5JJ ~t ~,#;.itt. 4-r# 4t.s-a14&:-tlk , -Jf ~ _,,g #; 9;.affe-i@.1 i. =0 1it ~ 1$­

* {,J m it J:JJ 1i~ !JX#7--~ ~_g-~ i:if ~e'.~4- a1J tt =tlk#t~ 0 

30lffe.*~,tf.~JL *.lle.ii 1i. 7JJ fit ~1-t..iE#1-½t~a'!J!lt-t£at, i~Atif!i:txx..ffe.#--~ 

i:r a{] _£.gi!;.&._;f:m ;Ji a'-; GPRS l#J t~-w ~~ ~ *£-M--1'--*:m..lle. fJJ-#!: a{]-ftiiF1i ½ ~ f!p ~%--j;JJ 

~ ~GPRSJJ!l¾=o/.J ~e'. ~#z, ·}f-41 GPRS-:0 ~t ~*~fiK1i ilF1i ½# .£.>Rffe. ~J~,g!ljj--

~ , fJt M:.xx..lle. WJ i&-JJ!l ~~-tt ~t..fD ;f:f! s.. a'-31 i .ti1 i ~ $ ~f i®.~r:i*lf.ffe. M ~:r/J ~~ ~ 14'-- , 

#-tR.t/k >ttffie.*~ a~ JJ!l~~ ~zfii ~*,tE./iille. /#1 f¾-:0 jj~ ~* 't a'!JitftAx.o 

Fl at, xx.ffe.l#Jt~JJll¾~i£P.fi@.tl41w~ ~~tikfJJ-t~:i±i~ t:f=t~ii~¾3k_a'-)~;J=,% 

~ itt-1-f 1~-t-=' , ;ft-tJJ-#t .9E Jix,,,€- -1t.$½ il_!@~-j,j: xx.le.*~ , i-A rfrJ 1!f::i,iE.xx..if§_ ~ ~ ,/£ fJJ ;J~ i± 

i£ er a-!i ft tM- .:f: ½-¼ ~ 0 

2. 3 ;.J.---1'-ii.ffe.J#Ji¾.fU 35 --t-Jltffe.M§¾a'-JiJJ=i~ 

~-1'-xx.ffe.~~J..J..-1'-i.i.lle. 1J, g;fJ:i9J.fU 35 -,t-Jftia,J, IR at, xx.ffie.~~~+-11J 

J3tl Np ~4itt.A ~ /Rffie.AP, *.te;t~ .El , J, IR 1i. ,t# tii_]Exx.ffe. M t¾JJll¼~, ».... ifo ~ ~:::J;_a 

j§_,J, JR.z..fa.J fl'-) -t.JJ.:!ffc..o xx.ff§.~~~4:i®..~PXX...lle. I#] i¾JJ!l¾B lf a'-; y3 ~Ell¾~$~~ -r 
~-~~~-~~~' ~£•¾B~i*l#J~~~$~~-~~~~~~~ 
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2_. 4 m #J +JJ t~ . 

m Jx Pf f,ctit;i- ;w; ~, -1.mJt. m 5t. 5l +JJ ;J~ at.i 1ru3b ~lD , 1~ .:ft x.>t.Je-i}~ :iii--1-=r m -iJJ 

iJJ :t~ , 1f tl :ko: * -~~ '.t JfJ , # *i!. lfi , ~ :i :t.i .t~A:i.116 ~i9: I 1fu ~ ~JiJtl .;tf , lf7 xx.Ile. 

~~i=tl-.t/$1ru3b-&14 i@J #J-i-RJiJU-t.JJ;j~o -N-;t, * JfJ .F ~-t-Mff~~te, f11 i:9 at, -tl:.. ~ 

~-;r,:1~,m iii.ffe.AP, ili"J j[_.;}~ifuit*ff§j}iA-f:@l.1i o 

3 , ;j3 ~¥; ~ ;f:~~»!IJ 

xt-t-*iii.ffe. IAAJ M,.;f:l!.* ili"J i. , -1--1~ ~ ~ ~ fiiJ ;;¥Rt:tlt ( 1) xx.Je.~~ :kt ~1%# 

-¥:-le.~iii.lle.M~ ~#---~ -t- _:r:_ ti=~~ , ~ at J-tki#twl~ PJ"" Ji6.,ff-,1±- a{i *Ja~Jii.ffe. WJ g*f;f-. 

~, * ~ )jifj-p_ {t~xx.ffa~~ {JJ;j~ ~ Jl'.;f;JLtU ' -jf-;t_ at~ ¼'*at iii±ill~ IAAJ g* J:.All 

~ ,xx_je_ WJ ~JJ!l ¼~; 

(2) x.>t.ffe.~~ ** *1%# j:_ #.:fYl;t fo}f ~ WJ t~afi M~ ::rJJ 1i~ ~#--~ -t-_:r:_ 4t ;Jk ~ , 

ifiJ :xt Jl:-1-tl!i WJ ~4}. 5t.-#JJ~ ~ ;t. JJJJ a"J .z #J ;;i=ms M±PYi :rJJ 116 ~#--xt1~:r& WJ t~:iitA-f;f:11:-~tl; 

(3) x.>t.ffe.~~ aJ"":kt*1%# j:_#ill~ fo)f~/AAJ ttra<iM~:rJJi~~#--?J:. -t- _:r:_fi=;Jk 

~ , ili"J xt Jl:-1-t!!i WJ tt;-;r,: 1~ ;J3 ttii #b.9!1, ifrJ .R ;1f :¥3 JJil~ I#] f* ~ aJ"" )fJ at , :;i-.x.j- Jl:-1-lki WJ i* 

M~~;t_~~~~~~M~:rJJ~~~~~~M~*ff~~,~~:@l.tl-~ 

4t ~ 1f-* .xt 19t~ WJ ~ill --f-ri§:-W11J , 1ftl :kt:t , YA iTlJ&-~JJl~ -ft:-1-lki WJ t~,{f ~ a<i at faJ faJ F~ 

3iJ i£i ~ a<J st. ffe *;tk ~.ootl ~ * o 

4 -. fJJ -tJt ~ iyg.. 

-t»;J~Jft_wg.. Pf;f:R;}Ji-~ t~~JJl¼a<J ~ ~ it-'toLil:tA-=t~it, i-Y, r Jt~#-t»;J~~w&-fl<J 

~,ffrj, 1-s *~ ~ f}f ~¼a<J +JJ.t~J(wt--}f-~1x.%J FR -t- YA r ~ #: 

(1) 1ru;t~~~--l:JJ.t~Jitwt-; irr .R*.aJYl*1:t~~~ at.i WJi&-,{f-~, tJG-tJJ;J~.f1J 

ii: T#J t* ~ , ~i{;-Wl* ~ ttrJt ::§-~ m ; .m r ~ VA ;ti.t;i-;w; ~ m :r-=t.lZY--½~JG~ 1AAJ t:t­

fi~ 1il3b~.nu, :ki:r##titit.4 .. 1~J¥J ~ m ~; 

(2) 1.x.~ ?:?:z mf 1.R.Jfl a<J 3t~ ~ ~-1i ½ ;r,:,?},ff. at, -t».t~~U Jt:-1-lkik~ ~ i~; i:k-tJJ 
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.-J*JR_mg_Jl..f~: ~ .il..1x..~ J-Olffe.*~JYl~3t.~ IAAJ ~~!if )f] at ;t±liA'f-tJJ~, :k0 ~~ ~ 

t~ !if JfJ , JiJ1 Itp1Jt--t=i--¥. ~1/t,jt~l#J M-~~ilt.:fr-tJJ~o 

If] 3 ;lJ xx.IE M M-JJll ~ ~ ~ 11~A=:l~ ft~ "iF ~ 00 o Jx..ffe. WJ M-JJ!l ~ ~ 1if ?}-3{, :k0 r 
JL,t-~7}-: 

:tt-tJ!JJll45-~ 1JE'i~~ 

JfJ -f":tk~JiluJt ~ ~ *:1.iiffE:tt-ti-#~ %._!t., ff~ ik ~-tJ&--1t~ )l ;J=~: 

*ffe.:f\2:1lije. l#J M-Zla] fr!i Jx..je.*~Zla] fl'-] $t-t%-#4n1'"; 

*ie.~ :1lije. WJ !fr ,r a1 xx.je.if-~ xt 5'f'~ IAAJ M-a'-J #fl-ti-# ~fit .. 

* ( :1.ii ) ffe. M 4-fr ~ i¥J .xx..ffe.if-~ Ja] a'-J $t-tJ!1t ~ 'iif cl:7 f:. ( :1.ii ) je_ WJ g~~ 1l~ ~ * 
.1£;~; :ko~ *1iiffe.~-tJk#~ £!t., Yltl ,;hik~tJ&#~~~.:ti~JJll~ o 

*~f:.(M)~WJ~~~~~#£a'-J~~*~~~#~½, ~~~~*~ 

Jt?i-¥-*1iiie./#JM-11:1lfiL?i-1J°-t.JJ;J~~!t., :kr.1~+»-t~£!t., Y1tl~fi1Jra'-1~~1t,~ ( :ko 

ii"* .AAi +JJ :t#t/€; a'-1 M !~ .,:g ) i@. ~i:r f;@-xx.le. !}=1 £ ~ ,,(.j-~ 0 

-tf1it 2-~ ~~ ~~ 

m -t-41it-+» -t*at 'iif 1J~ tB ~ a<i-¼ !J;:.__ ~ .tJ&-; * ;(£*~-i.JJ .:J*Jt-¥=-.lf:i ~f ,,f}1ft!lt-tJk i!li 

:i±~-tJ&-JJ!l #.i-:rJJ 1J~ ~*# ~f;@-*~ , ;,J... ifrJ ~ .:EYl*~ ,,tf.xx.je. WJ ~ ,r a<i 3t..tl-iJJ.:f~ o 

Jtx..ffe. !}3 £ JJ!l ~ 2-

)fJ -f" iEi~jJr /ff if$ a'-] J-Olffe.*~ a<J .xx..ffE4t 1r1.~4&_, :ko r}f ~ 1#J i~~k »L, *~1/l Jc. 

M-.~Jt*; ;(£1J" J-OlJe.+.JJ-t~£.!t.attiJ"':®.tt!lt-tJ!JJll4i-~ ii~ ~#"--a]pL*.AAi+»:t#t1i. ,~, 

-}f-:itl-f-f~~4&:t~a<J Jt1iJt; ,?i;wxt*~ a<J ¼i~ flt, 1if %~i:r#ttlkJJll¼~ ts~~~*~ 

;tm :J€:.x.x..je.1i ,to 

xt 5' r I#] g*_;f¾ p 

)f] -r-:r!:-ti-J-Olffe.~ ~~.&.7r~ M t~a'-J.:ti- o, fo}f~xtYr J#J t*-t~ o @.;;J-i5": Jt~A~ o , 

~1J"~l#JM-~~O, ~~~~~WJM-a'-J~Oa 

ru 4>!} xx.je.l#J ~JJll¾S-i¾.:fr-tJJ.#tataJ.J iJit,;j:.i.l!} o ~ ~je.~~hA.--1'-M 4~~ 37 

-+ l#J i*:fl#J at, x.x..je./#J ~~,§ll_~~i'Jie.½X.x..j§.~~:ift:-:fr-tJJ.¥L Jl:.iJJ.t~:i±:f£~11r: 
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--ffe,a~*<A•>~~-~-~*'*~my~~~#1i½, *~ 
¾_~~-t}J;j~~!£_, :ki:r*)~~' JiJtl~~i§:-~~; :kl'.T*~' JiJtl 

~-==-ffe, ~JJf~x.1te.iJ=1£~-1f~t JfJ Y1i ,~; 

~~ ffe, -r1J~~ »~ :1t_~~~:tll.#4n4t-, :k11*~*, tEJ~U*-ffe; 

*~ffe, ~~¾~«~~-~~'~*~«~, t§J~--ffe; 

* 1i. ffe, :i:Ji-H-4Jtt i~ i.i. 4, * ,,tf_ -t» J~ #J 11= Jt ~ J§-~t rf ~ -1f J&J1-a iii~ m fr 0 

~· 
rt) Sf:) ~lie.~~~ titf;t#g-iF~ II) o ;$..~o/J r)T:i&.){x.Je.~~~~~,,tf_*~ii.W:i# 

M 1~ 't a!.:J ~J #J , ¼·jw ~ ±til rJJiJ # M t§-4-t, ~ .. a'-J tt/ftJ O ~ 1[ ~Y ~Ai5": 

11tJe.:i@_ 1i. ;rJJ 111@. ~#-, gJ-iS"~.ff.lte.:#:ffe.W-1// jjt,i:~J:Jt, YA ll.~JYl4hJJ?.~;fP~1}MAC~ 

~~lf-&-~al.:J:5}) fie"., m -t-:/±-~ii.ie.M1~1f ..-r..-1t, Rlfx..ttt1-1i. ,t; 

*iei©.. 1i. J"jJ ~t ~*, ~A,5"*ie.M~ :rJJ fit-tlfk:, YA a~iPlAhJ£~tp~ ~~~ 

~ a'-J ~ i1E. ; 

xx.M-t»J~t•J;,k:~~-YJ jjt~1-$., m -t ~;;tm;}L al.:J xx.ie.fJJ-t~J,J;J!:~14Txt rJf ~ 1#J 

t~:i¼-:f-t~i~79Jt1=, *4r-4-*liffieiii 1i. :rJJ ti1@. ~#-~ *llei! 1i. :YJJ iJ1@. ~#-fui xx..ie ~ it-JJll 

gJ-~jtf:B1i-tiF1i½ 0 

ii!im :rJJ 151@. ~#-, ~;J-,5"£~~~ rt** a'-J ~ ~ &.4n4t-/\.Jt tB :rJJ ~1@.; 

ffl~~m~~~~~M¼~~~-4-1//~~1,$.~~*(M)i!~:rJJ~~~ 

i:f a'-JM-foJr:rJJ 1i1@.-tlik:a'-J ..-r..1,t~;Jz~, t!p (1) **ii.JeM:ffeYiil33t FJ at .:c-ft; <2> ;tR.t~1rtoti, 

~ ffe*.:c1t; (3) 1x~-# l#J g~;r.::;{f:f±_J§-, ~ ;g#J .n -M~ ~#-:i~rA-f .:cf1=:ittA-f 

;J:t~ ~M--a 

*it aJJ fo)fi!..50C.lle..*~ ~, 1t ;,!J µ_]"" :il9.~~, i£ ~ ~;J-i5": ~-tlk~ J£Zl4&.:}~i~-ff-

5}J 111@. ~ #-, m -r-1±-fJJ -t~itf1. ~ xt~m J}l a'-J 4!~:Ji-:iit 4-f if Jllll.~4 o 

xx.le.*~ £fl !E; vAi.i*~.:::G t5), 'b ~ flt *;pf *lie~*ii.lie;i:JJ ~~~#-; IEJ.J:t, 'E 

Pf M af ,#l-~tl~ Im -qi;}t_ ,t~151@.4,,tf_ a{J9;ii.Je.:koWLANZl *ffie..GSM/GPRS~ 3G WJ t~, ~i£ 

~ im.. :i±9;ii.ffie~ *le :rJJ ti~ ~ #-itt .:f-=t*ii.ffie.~ *jg~ -tlk .ill:.~ ( ~ .t~ ~ T -# 4t f)f.4ft ;}-~ 

~~~~¾)#•o ~~~*~~-+;r.::FJ~~~-J-, ~~~~-+~~~~ 
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J,J ,Jc 3ft ~,J; 11~ ~ #- , m -r #.tro J& at.i 59lJa -tJJ ~f 1J ;Jt ~tr xt ftJt ~ l#J ~:iii .ff-tJJ4!?:: i"/J 

11= , #-~/4:--~Jail! 1i ,J; 1it ~*~-Rffie.i@. 1i ,J; ~~ ~~ foi .x.x.ffia WJ M-JJll ¾~$_ill 1i ;tt-

1i ~ 0 ~at, 'E:iai"iif~lJt.i~~--t-ttJ~ifJJlll.!Xt-i@-~4"-;g,jt.i~~#-, * !§I t,J.;;lt_,ti=­

-t,JJ.j~i±:f1. i:r ,xf;;f;~}k a'.J~-tJk:iii;frf §ll.~4' tA.1?rrf;~iiE~~ a'.Ji@.)fj YjJ ~~ ~if.?)f '#b 

al.] 4ft Jlk# t.i,}- -:f: lz5J -tJJ ;f~ ilQ l½~ 1:f JilW- o 

jfkJ;§- rJt J}z-,,JtaJJ a'.Jk: YA J:.. ~~11tl1x.m vA -ix.im r1rJ ~f Ftt tu~~ aJJ af.J-t.t~~~, 

~~~~J:.~~~~~*~,m*~7#~~f!JJ, *~~~¾i@.R~A~ffe~~ 

M-: *~ Pf }Axt *i(. aJJ ±l±Ar1~?k~¼~ ~ *J~, r1rJ .:f:JJ3t ~ *~ aJJ a'.J1t-1t;fi:r~ ~ 

a<J1£1q1~?k~%J~1}.t!?::, *J!Js ~~~*~ aJJ a~;/:x.;;f1J~tl~ ml~ t 0 
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1. -#*•~M¼~~-~~~~,~#~~-t-: ~~~~*---~~ 
£.iri!; , 9;.R.ffe.AP Zl.xx..ffe. M M--JJ!l ¼ ~; 

xx.ffe.*-JfJ -J-~-1*'~ftJ Jr **iiffie.JGi~Jlll¼; 

i&ffie.£_.iti!;ftl T 7.J ~e.*-~--f*'it±Ari&ffie.;@b JG~.:J¾A;/J 1Jt; 

:9;.R-ffie.AP ftJ T ;}J .xx.ffie.*-~~ili-f-ftKffie.JG~~;J=¾A.;h ist; 
__, 

x5Z.ffie. M §:t-JJll¼~i!..:J¾i&ffie..£..:rJ; -- 9;iLffe.AP' .rn Tx-[ xx.le.*~ ~J,t /#) tt-.a'-] -tJ] 

;Jc~, fr1~*-.t¾ A -tJJ~}§- a'-) MM-- tf o 

2. ~-~~~*l~~~*•~M½~JG~:ii!~~~, $#~~T: M 

izl:_i&ffie..£..:ri!i @;;r-&° ~ i&ffie.£-.:ri!i.ff * a'-] *ffie. M t:t-i9: ¾-Q 

3. *•~~~*1M~~*•~~¼~JG-:ii!1i~~,~#~~-r: ~ 
-

izl:_*itie..:J¾A,* .. @Air ~jiiffie..;J=-!-A,* .. -1f * fI'-]j.R.ffie.I#J ~~¼-o 

4. -#ffl--f"~~~~lM~~*fi~M¼JG~:ii!~~~~~~~~a¾ 

a, Jt.tttLtE. -t-, ~;J-ir: 

4oc. ;}JG JJ!l ¼:rJJ 11~ ~ *, m -t-frwN Jt ~ ~ **liJe.4& -tlk # t-'\t ~± , ~P-ff **.Rie. 

~-tl&#4it~±, JiJ1J ;J;;-i~~-t%#4tJ4t~~-t¾~J.Jll¾; 

~-3:rJJ~~~, m-t-4~~~~~~~~~¾~••; *~*-~~ 
~ J:f-}€; ~441itt4&JJ&:ii!i±~-t% JJ!l¾:rJJ isl3 ~~~t :&..~*-, J..).. ifrJ ~J~*-.,tf.xx.ffie /#1 

i:t- ,:J:r aJ.i .:Jttti»{~; 

xx..ffie. y=1 £ JJll ¾ a. , JlJ -r -iG ~ f Jr ,f ~ a~ xx.Je. ~ ~ a{J xx.Je.44- 1r1. ~4t , .,tE ~ xx. 

ffie. -t]J ;j~~± at !if ii.:i±4it-t% JJil -jj-.:gzy jj~ ~~.a-lx-*~ -t}J ~1i .~ , ** ;f-f*~ ~ ;j:,% f,J.i 

Jt.iiJr; .tt.~ 5<t~~ a'-J ¼-ili.J at, ¾~P~-t;& Ell¼:rJJ ii~ ~~*~1~ =k»t.ffe.1i .~; 

xt Jr M ~t---t-!- o , .rn -r i!_;ji.xx..ffe. lAAJ t~2:lJr~ JAAJ tt-- a'-J 4¾ o o 

5. tR-!%-;;f:.x..{1J~✓j<..4fo}f1EfI~ xx..ffie.I#J i:t-Rll¾~, -Jl:.4t1.iL(f.. -r, foJtilx-rJr l#J i~-1-i 

o ~fir: ~ ~ ~ M tt- a~ 4-!- o , ~ -Jt:. B JG ft JAAJ ±~ aJ.i .:t¾ o 0 

6. -# JlJ T;f>l{1J£-~lfo}fil **.R.le.it¼JG~~ 1i *-' ?Iit.aJ.i xx.Je.#-~, -Jt:-44",tiI. 
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,f±.. f-, .P)fi£xx.ffi§.*~ ~.f~: 

tiiffe.i@..1i -w 15g ~~, ~.tt-MffiJf-w iiE'i;tJ;l:Jt, YA a~ i!ii!Ah ~;§-~~ ¼MA c~ ~ ~ 
ff$.A£-at.i-w ~t, .m -t-,,tE.iiiffie.l#J M-lf ..:c.ft, ~lf5l:1ft-tJ&1i ,t; 

*le.ii 1i :rJJ ~g ~·#:-, ~~MffiJlf :rJJ 15~.tl#t, YA a~m4hS?.&;;f1:i~?J--*~,,§-at.i 

. -

%Z.~~~~~~~~~~#--.,.m-t---tE.~S~xx.~~~~~*#T~M~~ 

g~izt-1-r+JJ.t~#J11=, -.#-1r~Mffie..iii 1i :rJJ ii~~~~ *ffie..iii 1i .;& ~E'. ~#--. foJ xx..ffe.M ~¼JJll 

¼2-~ili 1i :f~1i. ½ 0 

ii!JfJ ~ 1it~#--., ~A~.£~*:i\tfo}j-Jk-;tat.i~-i=FJ.l.~AJ.iit~ ~ii~o 

7. -tR.:rl&.ifx.~tl~;Jt 6 fo)fi£a(ixx.ffe~~, Jt:.4,t.$E,(f. -t-, fo]j-~xx.j§.M,-~ lf, i£. 

~ ~*: ~-tlk/f Jlf,&_~J/kt{-1}.;& ti~~#:-, )fJ --r-+.t-1it---tE. +JJ-t~ lf ili m fr-J¾ ~$t.-tll-, 

-#- ,(£. +JJ -t~is ~ J€i faJ ~~ J:.~ii!.m -w 1it ~ 1t iztA-f # :Ii._ o 

8. -#*•kM½~~~~1i**'*M*Mk~½~~~~1i~~' 
~#~¥-t-: xx.~~~~~~~,~~~~&~,~~~~~-t-~-~~AP 

JJll¾te:~ ~' -;(P*k, JiJ1J:im.i±.1iiffe. AP ~A~~~ilt.A.iiiffe.l#J!~, -#-i!.:1-11.xx..ffie.Y::l 
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:rm.it. *Je.-t¾Al#J #J-.itt.A *J§.IAA] i~, *i@.:1'i:i%Z.ffe.y=1£J11l¼~Jl:.fo)f ¥1~1[0 

9. ~-~~~*8~~~*~~M½~~~il~**,##~¥-f", ~ 

*xx.ffe.~~-tk~tlft.l:-t-~-1.iiffie. AP JJll¼te..~ ~;fJ"~i~kJ~l#J WLAN WJ~4¥--#-.:f: 

'.W; £-}}-.fx., JiJ1J .xx.jg_~~ ~-f _n_ .f¾.f¾ A WLAN /AA} j~; :ki:i *-:t~~JJltl fit *.£.m * ~q WLA N l#J 
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(57) Abstract: A method (900) of and 
wireless communications unit (800) for 
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IP connection (331) for a time critical 
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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 

15 and vmious 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 systeins, such as GPRS (general packet 

radio service), CDMA (code division multiple access) 2000, Wideband CDMA, 

20 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 senrices to 

5 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 systems 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 

10 communications from one fixed or access point to another in the midst of a 

communications much less accepting or initiating ban.doffs 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 srune subnet, referred to as a basic 

15 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 apparatuJ for effecting a handoff 

ofthne critical communications from one IP connection to another. Preferably 

20 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 tbe 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 connections 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 using two wireless IP access points according to the present 

1 5 invention; 

20 

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; 

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 

1 0 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 (genera] packet radio service), CDMA ( code division 

15 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 

20 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 lrnown systems provided these p1inciples or 

equivalents thereof are utilized. 

The instant disclosure is provided to further explain in an enabling 

5 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 

1 0 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 

15 inventive functionality and many of the inventive principles are best 

implen1ented with or in software programs or instructions and integrated circuits 

(I Cs) such as application specific I Cs. 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 

20 considerations, when guided by the concepts and principles disclosed herein 

will be readily capable of generating such software instructions and prngrams 

and I Cs with minimal experimentation. Therefore, in the interest of brevity and 

minimization of any risk of obscuring the principles and concepts according to 
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the present invention, further discussion of such software and I Cs, 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 

5 a communications system utilizing stream control transmission protocol to 

support multiple IP connections between stations, specifically station A 103 and 

station .B 105, 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 

1 0 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 A 1 111 and 

station B having a first IP address, IP B 1 113. 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 

15 119. A third IP connection 121 is shown with station A using its second IP 

address, IP A2 117 and station Busing 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 

20 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 streams 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. 

5 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 

1 0 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 

15 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 

20 an endpoint can use to infonn 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., titled 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 

5 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 ~echnique 
\ 

to effect the handoff between stations using SCTP schemes. 

Referring to FIG. 2 through FIG. 4 system. level diagrams depicting a 

hando:ff of a connnunications between two wireless IP connections using two 

10 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 HiperLAN, 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 

15 preferred embodim.ent 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 802.1 lb connectivity 

20 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 LANs, such as the distribution system 213 

5 and from there via the portal 215 to the Internet 217, for example. 

Each BSS contains 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 on1y 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 

10 known what AP is associated with the station. Station A has a destination 

address or IP address of IP A 1 223 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 

15 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 B 1 as a destination address for 

station B 227 and either IP Al 223 or IP An 225 depending on which is the 

primary destination address for station A as arbitrarily determined by station B 

20 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 neighbo1ing 

5 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 shop and then associates with the 

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 

10 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 219 operating within BSS A 203 first associates an IP connection 221 

15 using IP address IP Al 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 p1imary destination address prior to starting any communications. Thus 

communicating between the wireless station, station A, and the second station, 

20 station B, using the first IP connection and the IP address IP Al for the wireless 

station and IP B 1 for the other station is undertaken. 

Referring to FIG. 3 the next step in effecting a handoffwill 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 pri1nary connection and is 

"awake" and ready to support or provide or continue to provide ongoing 

5 communications while the second IP connection is secondary or in a "doze" 

(low batteiy consumption) state. Thus both IP connections exist concun-ently. 

Setting up the second IP connection further includes searching for an 
I_ 

appropriate wireless IP connection, associating with a second wireless IP access 

point, such as AP B 211, and establishing connectivity with the second station B 

10 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 

15 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 

associating 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 

20 (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 coverage 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 APB 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 Al 223 also remains the 

primary address for SCTP. However, station A uses the SCTP messages to 

5 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 

1 0 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 IfIP 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 

1 5 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 

20 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. 

IPR2025-00450 Page 00203



WO 2004/013998 PCT/US2003/023637 

13 

If the first connection with the odgination 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 

5 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 

10 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 detennine 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 

15 motivated by one or more of detennining 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 

20 time to switch 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 APB 211 to the 'active' 
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mode. Optionally or if required, inform station B that it must delete the first IP 

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 

5 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 ti.Ines the switchover such that it starts during an idle 

period in the time critical or real-time voice communications. Station A may 

1 0 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 infonn the other endpoint that it has now become an alternative SCTP 

destination address. IF station A moves between BSSs of the same ESS, the 

15 ST A 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. 

20 Refening 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, com1nunicating with a station B 505 having an IP address, 

IP B 1 506, 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 

1 0 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 us~g 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 infonning 

the second station that the second IP address is the primary address using SCTP 

20 -messages, wherein the time critical communication is imlnediately 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 Al). 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, 

5 of the IP address, IP Al 504 associated with the IP connection 507 or cellular 

connection. Station B will use the specified cellular IP addresses (Al) 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 

1 0 Protocol to setup the real time or time critical session over SCTP. The use of 

SIP over SCTP is not sufficient. For this handoffprocess 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 

15 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 streain. The mobile endpoint, station A may or may not use 

additional IP addresses over the cellular connection and provide them to station 

20 B as alternative SCTP destination addresses. However, the use of multiple 

connections via the saine 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 primary connection and the second IP connection is a 

secondary connection, with both existing concurrently are depicted. Setting up 

the second IP com1ection fmiher includes searching for an appropriate 

5 connection, associating with a wireless IP access point, and establishing 

connectivity with the second station by infonning the second station of the 

second IP address using SCTP. The searching, associating, and establishing are 

unde1iaken independent of and transparent to the application supporting 

communicating. The searching for the appropriate wireless IP connection 

10 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 

15 local area access technologies will also benefit from the concepts and principles 

discussed here. Infonning 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 

20 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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1nay 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. 

5 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 

10 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 address 

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 

15 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 

20 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 

5 use the first or the second IP address to instiuct 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 

1 0 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 detennining that 

a signal from the cellular base station is weakening, that tariffs for the second IP 

1 5 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 ove1· 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, ifit was not already 'active' and using SCTP extension 

20 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 

5 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 

10 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 

15 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 

20 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 infonn the SCTP layer in 

5 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 

1 0 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 

15 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 second station using the first IP connection and a first IP 

20 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 communications 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 p1imary connection; 

and changing the second IP connection to the primary connection by infonning 

5 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 

' 10 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 

15 with the 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 

20 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 

5 operating system 821, data and parameters information 823, and many other 

routines 825 that one of ordinary skill would recognize and be fan1iliar with. 

Note that for the wireless communications unit in order to effect a 

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 

10 require that the wireless transceiver 803 include a cellular transceiver and 

capabilities to operate on cellular systems. If the handoffis 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 

15 maintain multiple IP connections. In other examples a second technology 

dependent transceiver will be require~ 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 

20 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 two IP 

connections will be discussed and described. This discussion will be in the 

5 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 handofffrom a first Internet 

Protocol (IP) connection to a second IP connection for a time critical 

1 0 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 

15 cellular base station or wireless IP access point such as an 802.11 access point 

using the first IP connection 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 

20 primary connection and the second 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. 

5 Searching 909 for the appropriate wireless IP connection may include one or 

1nore 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 

10 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 

15 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 

connecti~n by informing the second station that the second IP address is the 

20 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 

5 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 

10 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 

15 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 

20 disclosed. Modifications or variations are possible in light of the above 

teachings. The embodiment(s) was chosen and described to provide the best 

illustration 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 
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embodiments and with various modifications as are suited to the particular use 

contemplated. All such modifications 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 

5 interpreted in accordance with the breadth to which they are fairly, legally, and 

equitably entitled. 
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CLAIMS 

PCT/US2003/023637 

1. A method of effecting a handoff from a first Internet Protocol (IP) 

5 connection to a second IP connection 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 

10 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 connection should be the primary 

connection; and 

changing the second IP connection to the primary connection by 

15 informing the second station that the second IP address is the primary address 

using stream control transmission protocol (SCTP) messages, 

20 

wherein the time critical communication is immediately switched over 

to the second IP connection. 

2. The method of claim 1 wherein said cormnunicating between said first 

wireless station and said second station using the first IP connection further uses 

a cel1ular base station, said communicating supported by an application on the 

first wireless station that runs on SCTP. 

IPR2025-00450 Page 00219



WO 2004/013998 PCT /US2003/023637 

29 

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 

5 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 

10 establishing are undertaken independent of said application supporting said 

c01mnunicating. 

6. The method of claim 4 wherein said searching for said appropriate 

wireless IP connection further includes one of determining that an available 

15 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 

20 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 

(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 9. The method of claim 2 wherein said determining that the second IP 

10 

connection should be the priniary 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. 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 IO 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 

5 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. 

10 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 

15 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. 

20 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 (LAN) 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 

detennining 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 

10 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 

15 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 

20 with the second station by informing said second station of the second IP 

address using S CTP. 
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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 infonning said second station of the 

5 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 

1 0 comprising: 

15 

a wireless transceiver and a controller cooperatively arranged for 

communicating with a second station using the first IP connection and a first IP 
I 

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 being 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 

20 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 c1itical communication is immediately switched 

over to the second IP connection. 

24. The wireless communications unit of claim 23 wherein said wireless 

5 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. 

10 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 

15 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. 

20 

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 com1ection 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 HiperLAN access point, and a 

local area network (LAN) access point and said transceiver further includes a 

second transceiver, respectively compatible 1<Yith one of 802.11, Bluetooth, 

HiperLAN, 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 

5 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. 

10 

15 

20 

33. The wireless communications unit of claim 23 wherein said wireless 

transceiver includes a wireless IP transceiver 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 cormnunications 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 

IPR2025-00450 Page 00227



WO 2004/013998 PCT/US2003/023637 

37 

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, 

5 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 

10 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. 

15 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 point, 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, 

20 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 

5 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. 

10 

15 

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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(S 2) t/,-1 )v/- P 1 0 f'j:, m1£JiHmGTt,4Q~~LAN cO)*'Y 1' 17--7 

£•0){tfF?r7-K9-1-'"'ZY 1' ~~ill G, /\); r ~-J,9l1:FJI! ~,1§gm!J9 Go 

20 ( S 3 J tJ,-1 Jv / - P 1 0 vJ:, RS (Router Solicitation) ?r.ffi:ffllliS* o/ J---

17-!7 ?rfr G -CY ,?.J t.::ZJv-:$1 (AR : Access Router) ~~,ra9 Go RS c v'J:, 

7°v7 -1 :7 .::z 1ti& < r P v 6 tJ: G tf, 1 2 s 1:: v r-~O) r P v 6 7 r v .::z ®J:-fft 

6 4 l:: o/ r- O)* o/ 1' 17-!7~7Jlj-y0) C: c:) OJJf>l1~~;RO) C: c:-e ct!> D, AR f'i.. I 

P * 'Y t- 7 - !7 c •1iffflffi!i * o/ J--- 17-!7 c OJ r- 5 7 -1 'Y !7 • Jv-:r -1 ); if ?rfT 5 

25 Jv-'.'.)l 0) C: c: 7? ©Ga 

( S 4 J A R vi, R A (~outer Advertisement : 7° v 7 ,,r !7 .::Z 'IW ¥Ii 0) :imJil) ~ 

m1ff'~~* 'Y r- 17-!7 ?rfr G--Ctl,-1 Jv /- r 1 0 ~5g,fij9 Go 

(S 5 J t/'\-1 Jv/- P 1 0 f-;t, BU (Binding Update: ~1".t7 P v.7-.0)~~ 

~*) ?r~ffi=-~*vr-17~~?rirGTHA~z~9Go 
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( S 6) HA i'i... BA (Binding Acknowledgement : ~tt7 }-! v 7' 0)~~$ 

~) ~ffl11fmms*y 1---17-!J ?rfrGTt/,-1 Jv/- r 1 0 As..jgfilT-Qo 

cs 7 J =rrk( Jv .1- r 1 o ~'i .. ~**L AN--Z::f-=r-:::> --cv~t-:iffif~ ?r ... fflm•~* o/ 

1---17-!J ... AR .. HA?riffiG--C~~TQo 

5 cs sJ tl'\-1Jv/-r 1 o l:~~JllLANl:OJiffi:fi§nt-w.J~TQo tJ:s .. 7'-ro/7° 

s 1 O)*y t-17-::7®~1lfFil~G7--ro/7°S 8 O)t=}]~~-c,'i .. tl'\-1 Jv.J- r 1 

0 ~'i~i*L A Nil~ G OJI'\ 7 y r- (7)~fi3 ~~~L, --C:fr-:::> --Cv:-i Q o 

tx;:{:==tJ,-1 JI,,./- r 1 0 (7).pjz,;:":)t,'.'i'"{"~'3J3'°9Qo ~ 3 ~J:t/'\-1 Jl,,.J- }-! 1 0 

(l_)MfflG?r~T~'"c'~Qo m~ .. *~•*~ti~-'>'?r~G ... E~S*~~-•M 
10 i%~4'9 o t/'t-1 Ji,,./ - J--! 1 0 f:i... * o/ 1---17-!J-r J'f-{ 7- l 1 .. * o/ l--17-::7 ® 

~~ffltfB 1 2, tli'-1 )v I P $1Hifil$ <*~~OJ/\:,.., r ;:j--J'\$tl1/IYtfB~=~~) 1 3 ... 

.:t- y r- 17-::7 iMfcE!Jtf~ 1 4, Y7°JJ Y->" a :::,.., 1 5 ... l'\7 y r- A:f.TtfB 1 6, r:.y y 

J--. /:81J$1 7 ~fl9 Qo 

77JJ7-y3:,..,15tt, ~~77lJ7-ya:::,..,-c~O .. ~./-rl:OJD~~ 

15 ~-L,kV .. 1-~~~-e;z_~m~9Q~7r-tJx7'1:~Qo77!JY-1/3 

>-' 1 5 v'i .. *o/ 1---17-!J:rTf--1 Al 1 oj'jffifi§-1 :::,..,'>' 7 x-7-0J-(¥11:. ('5'"t) :::,..,) 9l1 

f:i~, .Y--1 "7 Jl,,7 o/ 70)ffl~fl:€~~(7_) lJ :::,..,::7ijJ!ifrJ!ltf:i?r~»f§9 Q 77!J 7-y 3 

::,..,~~~'"<:SO, 1-~0Jffi~~~O*yr-17-!JM.$14~~LT-1/''>'7 

x-7'.!ft):::,..,mm~k~!J>-'!J®~mf:i~~*TQo 

20 t/'\--1 Jt.,, I P iM.tfB 1 3 ~:t .. * y J--17-::7 ~x-•f:!$1 3 a, * y r- 17-!JW 

~xffitl1f€PttB 1 3 b .. /\:::,.., r ;:j--/'\~f.r$ 1 3 c .. fliM*fflllH~B 1 3 d n' G~fflG~n .. 

t1,--1 Jv _;- r 1 o OJ:@:~fff:i~J\:::,.., r;f""-1,tli1£EJ~f-r'5 o 

*Yl--17-!J~nWm$13a~ ... *yl--17-!J~R§ffl$12~GOJ*yr-

17-!7 dfi~~11::;-1 «:::,.., 1--- ~§tfi3 9 -Q l:.. &~~rJl t:.~ c --c * Y 1-- r;- !7-IJJJff x~ 
25 *~* y r-17-!7®ffx.$U1lEPtfB 1 3 b i:::im~T~o 

* o/ }- 17-::7 tJJ.J~xfn!J,PtfB 1 3 b f'i .. * o/ r-17-!7W~x~>J<~;: Gt-:iJ'i't,:-i, * 

y 1-- 17-7 Jb~OJr£1t (f7tlx.~i' .. ffi:1Bl5i~OJ{~T /~IB, ~*71Fffi=~OJ~JE/t¥!!8, 

* o/ 1-- 17-!Y fl:€~(7_)w~ /iill) i:::)ir; c--c.. 1\ ✓ r ;t-1,~f-rtB 1 a c ~=1\:::,.., r 

;:t-- 1 ,~ * ?r m 11 L , ~ t.::.. * o/ t-- 17 - !Y -rmff x 0) t-= ot> (7) r~7.K ~ * o/ I-- 17 - !7 ma 
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•gB 1 4 ~;:ttl :i.Jg Go 

1\::,,,r~-r,~1-=rgB1 3 c f'j:, 1\::-,,r~-1,~*~::~c-::,·~ .. t:1,---r Jv r PJ\ 

::,.,r~-;,~~fT9Go m5K~:f:!HB1 3 dv'J:, --=EJ,---(Jv.J-r't~¥1f~1gJ:!L,, --=E 

1,-1 Jv .1 - r 1 o O)Jffif§ mu•& ct&,~ f;:~ t: --c * 'Y 1-- ry--!J-WJff x~>.1< ~ * 'Y 1--

5 9--!J-WJwffitl1itlltfBl 3 b~;:tfj1J9Go *k:, l't7'Y 1--:r-:$'lH:iJ~>.i<~l't/;r-y r­

lli :iJ tB 1 7 ~~f~ 9 ~ o 

J'fJ:r'Y r-A:iJHB 1 6 f'j:, -t:-'Y 1-- ry-!77/,--i ;;z 1 1 ~frGc§tffiL,tc.1,::r'Y r-

7-::$7 0) A 11 :mlll! ~fr 5 o 1, 7 'Y r- m n :gB 1 7 f 'j:, re. 7 'Y 1--r- 5 ill :n ~* i:: ~ 
t:--C, -t:- 'Y 1-- ry-7 :r J,---( .::Z. 1 1 ~fr'-L, T, ~~-t:- 'Y 1-- ry-7 ~J,/;r 'Y 1-- :r-:$' 

10 0:'~{~9 Go 

-t:- Y r- 9--!l#JUJPHB 1 4 fJ:, 1,::r'Y 1--~§tmffitlfEEUttB 1 4 a, --i >'5' 7 ::r..-.::Z.921 

lll!tB 1 4 b, lJ >' !7 ffflJiltU:gB 1 4 c 7J) Gf·}lx;~ h, * 'Y 1-- ry-7 :r 1,-1 .::Z. 1 1 O)~ 

:lil&vt1,7 Y 1--~§tf§ O)~#:~:lil ~fr:=:> o 

1, ::r y 1-- *§t{§ $1J1ltll:gB 1 4 a f'j:, 1, ::r 'Y 1-- O)~,f~ / §t{§ ffitllP ~fi v ~, -t:- 'Y r- 17 

15 --!J¾JJffxfl~H;:fj:, -fJJJffxwJO)JB-t:-'Y 1-- 17--!J cO)J't/;ry 1--§t{§ffiil§~~~Gtc. 

**' -fJJJff.:l~O)~*'Y1--17--!JcO)~§t~~-~9Go 

--i ::,,, 5' 7 ::r.. - A 9)1:00:gB 1 4 b vJ:, -t:- y 1-- ry-7 -r' J,-1 ;;z I 1 0) 1, ::r y 1-- A lH :iJ 

---(::,.,57::r..-AO)~■-~~-~fi::>o ~G~. Y~lJ::r-~s>'l50)~~~ 

~v, -1>'5'7::r..-.A0)5~::,,,:mJ11!0:' •• 9GWft~~ .. Mac~G-t:-Y1--9-

20 !7 :r 1,-1 .A O)jm{§ -1 ✓ ?7 7 ::r..-A nt~ff{:E~~i:p-r: Zf!>tHi, -t:- y r- 9-!7 -fJJJff x~ 

*0:'*';/ r- 9-!7-fJJJffxffillfPt1B 1 3 b ~;:T~MfiL,--c, /\/ r~-;,~~:f-=fL,, -t 

O)•(-t:-v1--9-!7Wffk~7ru ~y~::,.,911J11!~fi5o ~k:, -t:-'Y1--9-!7T 

l't--i .A 0)---( ::,.,517 ::r.. - A ntY 'Y 7° (,EgilJ) L, tc.Wftfj:, ~~ 0)-t:- 'Y 1-- 9- !7 :r 1, 

-1.A~~~~~?k:~c~*'Y1--7-!7WffxMM$13b~Jffi~9Go 

2s 1J ::,.,-!JffiU1£EP:gB 1 4 c fj:, * Y r- 9-!7 r1,-1 A 1 1 ntiffif§ 0:'1-=r:=:>-t:-'Y 1-- 9-7 

O)lJY-!JO)~-~lll!M.~fi5o ~~ .. Y~lJ:7-~3::,,,150)ffim~~VlJ::,,, 

!7 0)-fJ}J ~M:lll! 0) Im ~a lH;:' ~* C tJ: G lJ ✓ !7 ntJJatE~~ i:f=r 'c' &5 tl ~i, * ';I 1-- ry -

!7-fJJJff X.~):K0:'-t:- 'Y 1-- 9-!7-fJJJff xffitl1it11$ l 3 bi;:~~ L,, J\::,., P~-1,~•1-=r 

L,,~OJ-(-t:-'Yr-17-!7Wffx*7ru ~1J::,.,-!JO)-fJJJ~~g~fi5o ~6~, 
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* o/ r- 17 - '.7 :r 1,-1 7- 0) TJ ✓ 7 t/17 o/ 7° (tl~:pti[) L, t~:ijjftv'j:.. * o/ r- 7 - 7 

0Jtl~iit11tiz: Ltc Cc~* o/ r- 17-!J-ij}J~x.tUJllt1B 1 3 b f;:_jmffl9 Go 

*o/ r-17-!J:rl,-17- 1 1 f'j:, *o/ t-17-!?fflJ.JlJ~;:_JitCt*o/ r-7-!7 c0)-1 

✓ 5' 7 I. - A ~if~iHM{~P& vq-~~~1m O)fg:f.:! ~fr -5 0 ffetl X. ~j:.. * o/ }- 17-!J ffl;Jlj C 

5 L, t f'j:... m€tl L AN 1 1 - 1 .. F OM A 1 1 - 2 .. Bluetooth 1 1 - 3 .. P D C 

(Personal Digital Cellular) 1 1 - 4 ~O)* o/ r-17-:7 :rl'\-1 7 (N I C 0) C 

c) iJ!fi:f:E9 G (tct.:13 .. 1ltU)?l-1-:,,,,517 x.-;z O)r 1,-1 ;z ti.~t'""EtJ: < .. ::ffl~-1 -:,,,,51 

7 x. - 7 ~#.¥::>r l'\-1 71r{Jffi x. t :ti J:: v".\) o 

*o/ r--7-!JJfr~lii;j:.W,11B 1 2 f'j:, ~~si~liifflttB 1 2 a .. m€*)?i1ff~lii1W.$ 1 2 

10 b iJ"l G;f$JJve~tlGo ffl:iel%i~~:t1itiB 1 2 a vt .. ~ffi*'Y }- 9-!J:rJ,-17- 1 1 OJ 

~1Bl5i~~ .. fifilAE~f::: .. f'j:°"itJ2£';:_~~;E~tl~Ja.lW3-C .. ~t~vtl,7:To/ }-§tfij ~~tic 

L, t~fflg G (Ja.lW31iiffl cl,7:r o/ r-~fij ~~tic Lt~~;j:.W, c 0Jiffii:1i~ffl t,".\t~ J:: 

t,:\) o -t L, c.. * o/ }- 17- !J Jb. 0) ~{t ~ ~ tl:l L, tc ~,g- ';:_ v'i, * o/ t- 17- '.7 ~tm 

fgffl$13a~*o/r--17-:?&ft2t~-1~ ✓ t-~~~9Go 

1s ffl€~1!f~~mttB 1 2 b v:t .. ~ffl* o/ r-- 7-!l-r 1,-1 A 1 1 O)ffl€~1'f~~xtm1r .. 

@IJE ;;t tc v'il=iJ~ f;:_ jj~fE ~ tltcJa.lM'""E.. ~ tc v'il'\ 7:r 'Y t-§1:f~ ~~~ c L, ciiif.W,g G 

(,m]jfflia1fl cl,7:r o/ }-§1:f~ 1r~ffi c: L,tcliifJ=lc: 0Jfriu1J1rffl t,".\t :t>J:: t,".\) o -t L, c ... 

*'Y t-?-!J~•OJ2t1t7cr1JltBLtc~,g-~;:_v-.t .. :t---y r--17-!J~1migffl;gB 1 3 a~;:_ 

*y}-17-:7~-~~"1~ ✓r-1r~ffl9~0 

20 ~~;:_-:t--y r- 17-!JJfrJi):i!-O.frL-tc~OJ:z!s:~000)/\-:,,,, r?.J--rH::::>lt".\t~L < m 
1¥.J9 Q o @ 4 v:t* o/ t- 17- !7 &• f.!f r i:: J:: G 1\:,,, r ?.I--1, ~M9 !Zl-c ®Go •*n 
~;:_ * 'Y }- 17 - !J 0) 1/ A T ,b, ;f$j pjt ( IZl 0) 1/ A TL v'i-ifftl t: il5 ,Q ) ~= J t, ".\ -cm 1¥.19 G 0 

IP*yr-17-!7101~~ .. HA20, ~~A~✓T✓ r-·/-r (CN: 

Correspondent Node) 1 0 4 , A R ( Y '.7 t 7 Jv-5') 3 1 .. 4 1 iJ!:f'j§~g Go 

25 ~*~LAN 1 0 2 ~;:_v:t .. AR 3 1, 7!Jt7~-1 ✓ r- (AP: Access Point) 3 

2 iJ!~~ L,, ~*-ms* o/ r- 9-!J (F OMA~) 1 0 3 ~;:_ v'i, AR 4 1 , m€~ 

~i-tftmi ( B S : Base Station) 4 2 iJi:f'j§mg Go 

~ ~;:_ M 9 J: '3 fJ: * o/ r- 17 - '.7 1/ ;z. :r L i:: ~t L, t, t: l, -1 Jv .l - r 1 0 v'i, ffl€t~ 

LAN102~~•m•ms-:t--y}-17-!Jl03~0)-•*o/t-9-!J~~~~G 
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l\/' r~-;,~f.r:5 t>OJc'9,go 

( S 1 1 J t/,-1 Jv _I- r 1 0 t'i, -:t- o/ r- 17-7 :rl'\-1 7- 1 1 - 1 <•i,L AN 

fflOJN IC) ~fflv;\--C, CN 1 0 4 c I P-:t-o/ J---17-7 101-. AR 3 1, ·~ 

LAN 1 0 2 .. AP 3 2 ~3ffit:--CJffirn1rfr-:::>--C.r3tJ, CN 1 0 4;6'.\G/,-7o/ }--;o! 

5 tl'\-1 Jv.J- r 1 0 ~;:fti:r~t--Cz{§~:h.--Cv;\Go 

(S12) NICll-l~~§99•~nmO)~~ *k~----0)~~~ 

1=. CG c .. t:1,-1 Jv _1- r 1 o t'imffiffif~ ~:fr-::> --cv~Q* o/ 1---17-7~~n1m~ 

9 G wJ~;:--:t- o/ r-17-7 im~O){ft~~~lli L,, JZ-1 >'-1/':97 ::r..-7-1r* o/ J---17-

7 :r l'\-17- 1 1- 2 (:m1ffflm5*o/ }--17-7 J§OJN IC) i;:~£L,t, NI C 1 

10 1 - 2 n·H;Jffif~ma~tctffi••ffi*o/ r-17-7 1 o 3 J::~;:;:I;GAR 4 1 ~Rs~$ 

ffi9Go 

( S 1 3 J AR 4 1 v'iR S 1r~{§T G C!Rb ~;:RA1rt1,-1 )v _;- r 1 0 ~~ffl 

9Go 

cs 1 4 J t:1,-1 Jv _;- r 1 o v'i .. RA ~~1~T Q cm*fflili!i* o/ I--- 17-7 1 o 
15 3 pg-r:~J§g .g~{~7 r v .::Z..1r!£~ L,, AR 4 l 1r-.r7 ;;t Jv r-Jv-:$7 c l,--C~iR 

T Q O "t" L, --c.. N I C 1 1 - l 1r{9!ffl L, t;::ff!¥Mn;\ G O)J:: t) 0)/'\,Y o/ }-- z{~ ~:r.CIJJJ:. 

9Go-tOJ ... HA2O~BUOJ~§ ~MYrv7-0J~~) 1rfi5a 

tJ::a .. :r7 ;;t Jv r-Jv-:$7 c ~'i .. g.At--COJJv-:$7 i;:, frtlxJt .. -1 Y37-* o/ r-J:: 

0g.At--COJ$7-r-~*o/r-17-7~MT.gff!¥M~;:I;G~G~~~L,t.t3<0J~M 

20 ~ntci;QO)'c\ ~:t~~,;:~5r.FLJ=l=HI9tJ:*-¥M C:r7;;tJv t-Jv- I---) O)Jv---r-1;.,, 

if 1r 1-r :5 Jv- :$7 OJ Z:. c -c: ;:I; G a 

cs 1 s J HA 2 o v'i, t:1,-1 Jv _;- r 1 o J:: tJ B u~~~t c ,Q c .. t:1,-1 Jv _; 

-rlOOJ$-AYrv7-c~M7rv7-c~~~TG:r-:$7«-.::z..~£ffiL, 

(T~b't .. ~M7rv7-0J£ffi) .. ~~cL,tBA1r~{§T.go 

25 ( S 1 6 J t:J,-1 Jv _I- r 1 0 t'i, Jffi{§ i:p-c: ci;-:::> f;:: C N 1 0 4 ~;: :t BU 1r~rnT 

( S 1 7 J C N 1 0 4 t'i, £,(13€:ffi L, v;\Kffi~-C:ci; .g, I P-:t- o/ r-17-7 1 0 1, A 

R 4 1, m••~* o/ t--17-7 1 o 3 .. B s 4 2 1rJffi c--c 1,7 v I---1rt:1,-1 Jv _; 

-· r 1 0 ~;:zf~9Go 
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~s, .J::~0)-~0)~-7/Ai:p, NIC11-l~--LAN1O2c0)• 

~~~ ~ifU~ L, -Ct,;\ Gt.:: 6b, I'\ 7 -y r ~nH'j:m~ ~ tl G 0) '1:, C N 1 0 4 ni B U 

~~1~9G·~tH=-=c1,-1 Jt,,/- r 1 o v=rtint-c•~LAN 1 o 2 ~1tG--c1,7-y r 
~~~L~Wft'"c''f) ... NICll-l~mfflL't~~9GLCffi'"c'~Go Lkffi 

5 -:::i't/'\7-Y r 0DA~~CG L. c~ < /\/ ¥::;t-J,9G C ci.]ipJ~§cfJ:Go 

*~=*o/ r 17-7Jjfi~O):f£IB~=1~'52fs:ye000)J\/ r;t-1,~=:=Jv;it~L < ~oo 
9Go ~ 5 v'j:*o/ r 17-7ij1J~1i[[Bf=J::Gl\/ r;t-J,~?F'9~'1:d!>Ga ~4 t: 

.1:uttGt.::1\/ r;t-1'f.-r: ... t1,-1 Jv .,1- r 1 o tJif~~mms.::t-o/ r 17-7 1 o 3 ~ 

fr L, 't C N 1 0 4 cJffi,ra ~1T? LV;\ G~ftv=-- -~LAN 1 0 2 fJlUO)* o/ r 17-

10 7 ~~iJiffi:18 Gt.:: t, 0 c:'9 Go 

[S21) t:J'\-1Jv/-r1Ov'j:, NIC11-2~ffll,\"(, CN1O4cIP 

*-yr17-71O1 ... AR41 .. ~f!fffl~.::t-o/r17-71O3, BS42~iffiC 

-Ciffi{~ ~t-=:r-:::i TS tl, C N 1 0 4 i)\ Gl'\-7 o/ r ni-=EJ'\-1 )1,,,J- r 1 0 ~=r~Ht't~ 

f~ ~tl 'tv:.-iGa 

15 (S 2 2 J NI C 1 1 - 17.JIP] <•m.'lL AN 1 0 2) O)*o/ r 17-7~~n'ifi[[B 

9 G c, t:J\-1 )v /- r 1 O ~'j:"t"O) ~~~ffi L,, ;J-.-1 /1 ✓-!517 x.-A~ N I C 

11-2~GNIC11-l~~~L,t, •aLAN1O2.J::~~GAR31~ 

RS ~~1~9Go 

( S 2 3 ) AR 3 1 ~'j:, R S ~~{~ 9 G c @= 't, ~=RA~ t J't-1 Jv.J - r 1 0 ~;ig 

20 f~9Go 

[ S 2 4) =E:J'\-1 )v /- r 1 0 f'j:., RA~~{~9G c ..... LAN 1 0 2 --Z:{9!ffl 

9G%#7rvA~~~L, .. ;l-.-1);-1✓-!5'7x.-AcL,t~~L,kNIC11-

11JfAJO)*-?e~~T7/.f" Jv rJv- r ~=9Go *k, NI C 1 1 - 2 ~19!ffl Lt.::ffil~ 

JJ\ G O)J:: tJ 1, 7 o/ r ~{~ 1r1.QJJ1:9 Go "t"O)Bt~= BU ~=J:: tJ *Jr L, < ~~ L t.::~U-t7 

25 r VA~HA 2 0 ~=5mm'9Go 

cs 2 s J HA 2 o vi, B u~~f~9Q c ... =cr,-1 Jv/- r 1 o 0*-AY r v 
AC~#7rVAcffiM~9Q¥-~«-A~~ffiL,,~~cl.,'tBA~;ig~9 

Go 

[ S 2 6 J t/'\-1 Jl,, /- r 1 0 vi.. jffif~ i:p--r: cl!>-:> t-:: C N 1 0 4 ~= t, BU :a::~f~g 
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Go 

( S 2 7) C N 1 0 4 v°j:, W. 1~*Jr L, P~IMr·c- ct!> G, I P * 'Y f' 9-7 1 0 1 , A 

R 3 1 , •it L AN 1 0 2 , A P 3 2 1r Jffi C: T /\ 7 o/ f' ~ t 1, -1 Jv / - r 1 0 t: 

~1~9Go 

5 tct-t3,~~0J-~OJy-,:r/A*, NIC11-2~•*•~*o/f'9-!71 

o 3 cOJ~~~j(~1r*iM~L--cv~-Qt-=Cib, 1,-:r-y f'~f~vJ:••~nGOJ-C: .. cN 1 

o 4 :ti~B u ~~f~g G mr~::t1,-1 Jv /- r 1 o i::~tt--c•*•~* o/ t-- 9-:7 1 

0 3 ~:ft-L,J,-:ro/ r-1rX51~ L-t.::~15"-C:t>, NI C 1 1 - 2 ~{9!ffl L-T§:{~gg C 

c'/J1-C:~9o L-tc'/J1.-::::, T/'\7o/ r-OJDA ~1:. C:G Z:. ctrJ.. < /\::,.., r;t-J'\g G Cc 

10 '/J1Il.f 1Jlg c trJ.. G o 

*t.::, L. C-C:OJ*-y }- 9-:7JEij/:fOJ~IBf;:f*'5/\/ r;t-;,~;:::Jv 4-Cv'j:, •*~ 
LAN102~~0)*-yf'9-:?0Ja%■&~ .. -*ffliffi*o/f'9-!7103J:: 

V tt ~ v 4 t> OJ c L, T, M*ffl~ -'t- o/ f' 9- !7 1 0 3 '/J~ 6 •t1! L AN 1 0 2 -" OJ-'t­
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