Attorney Docket No. 8030101 141-USO
PATENTS

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Paul F. Struhsaker Conf No.o 2192

Application No..  13/488.374 Examiner: Huyv €. Ho

Filing Date: June 4, 2012 At Unit 2644

For: WIRELESS COMMUNICATION SYSTEM AND DEVICE FOR

COUPLING A BASE STATION AND MOBILE STATIONS

INTERVIEW SUMMARY

Dear Examiner:

On January 21, 2015, the undersigned representative conducted a telephonic interview
with the Examiner’s Supervisor, Examiner Edouard, regarding this case. During the
mterview, the Request for Suspension of Action filed with the Request for Continned
Examination {RCE) filed September 22, 2014 was discussed. It was agreed that because
of the Request for Saspension of Action, the matling of the Notice of Allowance dated
October 21, 2014 was improper and that the Notice of Allowance should be vacated.
Examiner Edouard indicated that he or the Fxaminer would issue an Interview Summary
today vacating the Notice of Allowance.

The Director 13 hereby avthorized to charge any fees that may be due, or credit any
overpayment of fees, to Deposit Account No. 50-4207.

Respectfully submitted,

Date: January 21, 2015 Matthew T Byrae!
Matthew T. Byine
Registration No. 40,934
Attorney for Applicant

Byrae Poh LLP

11 Broadway, Suite 1115
New York, NY 10004
Telephone: (212) 509-8870
Facsimile: (212) 931-8521

PETITIONER VERIZON
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WIRELESS COMMUNICATION SYSTEM AND DEVICE FOR COUPLING A BASE

STATION AND MOBILE STATIONS

First Named Inventor/Applicant Name:

Paul F. Struhsaker
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70763
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Matthew T. Byrne/shawn roche
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Matthew T. Byrne

Attorney Docket Number:

9030101.141-USO

Receipt Date: 21-JAN-2015
Filing Date: 04-JUN-2012
Time Stamp: 16:02:30
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Utility under 35 USC 111(a)

Payment information:
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730472e480bb422344978644abe4225da2
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Submitted with Payment no
File Listing:
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This is notan USPTO supplied IDS fillable form

184559
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81be86
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
70763 7590 1012172014
Byrne Poh LLP HO, HUY C
11 Broadway, Ste 1115
New York, NY 10004 | ART UNIT PAPERNUMBER |
2644
DATE MAILED: 10/21/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION No.
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-USO 2192

TITLE OF INVENTION: WIRELESS COMMUNICATION SYSTEM AND DEVICE FOR COUPLING A BASE STATION AND MOBILE STATIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 01/21/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

70763 7590 102112014
Byrne Poh LLP
11 Broadway, Ste 1115
New York, NY 10004

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-USO 2192
TITLE OF INVENTION: WIRELESS COMMUNICATION SYSTEM AND DEVICE FOR COUPLING A BASE STATION AND MOBILE STATIONS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 01/21/2015
| EXAMINER | ART UNIT CLASS-SUBCLASS |
HO, HUY C 2644 455-443000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcaTonno. | FILING DATE FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-USO 2192
| EXAMINER |
70763 7590 1012172014
Byrne Poh LLP HO, HUY C
11 Broadway, Ste 1115
New York, NY 10004 | ART UNIT PAPERNUMBER |

2644

DATE MAILED: 10/21/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOPEEE- 383 lof 755



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

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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Application No. Applicant(s)
13/488,374 STRUHSAKER, PAUL F.
: IH i i AlA (First Inventor to
Notice of Allowability E’L‘Ji:(mé"‘: 5 2&2"" File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 09/22/2014.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-6. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.usplo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHisedback@usplo.gov .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/HUY C HO/
Primary Examiner, Art Unit 2644

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20141009
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Application/Control Number: 13/488,374 Page 2
Art Unit: 2644

DETAILED ACTION

Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114,
including the fee set forth in 37 CFR 1.17(e), was filed in this
application after allowance or after an Office action under Ex
Parte Quayle, 25 USPQ 74, 453 0.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37
CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been
timely paid, prosecution in this application has been reopened
pursuant to 37 CFR 1.114. Applicant's submission filed on

09/22/2014 has been entered.

Allowable Subject Matter

2. Claims 1-6 are allowed.
3. The following is an examiner’s statement of reasons for
allowance: The reason for allowance is the same as the reason
for allowance stated in the Notice of Allowance mailed on
03/11/2014.

Any comments considered necessary by applicant must be
submitted no later than the payment of the issue fee and, to

avoid processing delays, should preferably accompany the issue
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Application/Control Number: 13/488,374 Page 3
Art Unit: 2644

fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier

communications from the examiner should be directed to HUY C. HO

whose telephone number is (571)270-1108. The examiner can
normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m.,
EST.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Patrick Edouard can be
reached on 571-272-7603. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would
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Application/Control Number: 13/488,374 Page 4
Art Unit: 2644

like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199

(IN USA OR CANADA) or 571-272-1000.

/HUY C HO/
Primary Examiner, Art Unit 2644
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Application | 4584374 Filing | 2012.06-04 Docket Number | 4434101 121-uso At | 2644
Number Date (if applicable) Unit

First Named Paul F. Struhsaker Examiner Huy C. Ho

Inventor Name
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Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).
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determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.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 inspections or an issued patent.

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

In re Application of: Paul F. Struhsaker Conf. No.: 2192

Application No.: 13/488,374 Art Unit: 2644

Filed: June 4, 2012 Examiner: HO, HUY C

For: Wireless Communication System and Device for Coupling a Base Station

and Mobile Stations

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Arlington, VA 22313-1450

RCE SUBMISSION AND AMENDMENT

Dear Examiner,

This paper is being filed concurrently with the filing of a Request for Continued
Examination (RCE). Prior to this filing, this application has been allowed and the issue fee is

due on September 22, 2014. Accordingly, this paper and the RCE are being timely filed.

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

Remarks begin on page 5 of this paper.

{00065080-} -1-
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AMENDMENTS TO THE CLAIMS

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

Listing of Claims:

1. (Previously Presented) A wireless communication device, comprising:

a first wireless transceiver operable to communicate with a base station, wherein the base
station communicates with the first wireless transceiver and a plurality of other wircless
communication devices according to a wide area wireless communication protocol; and

a second wireless transceiver coupled to the first wireless transceiver and operable to
directly communicate with a first mobile station and a second mobile station, wherein the second
wireless transceiver communicates with the first mobile station and the second mobile station
according to a local area wireless communication protocol,

wherein the first wireless transceiver receives from the base station a first downlink
signal intended for the first mobile station and provides the first downlink signal to the second
wireless transceiver and wherein the second wireless transceiver receives the first downlink
signal and re-transmits the first downlink signal to the first mobile station as a second downlink
signal according to the local area wireless communication protocol, and

wherein the second transceiver monitors first signal characteristics of the second
downlink signal of the first mobile station and monitors second signal characteristics of the
second mobile station, and based on the first signal characteristics and the second characteristics,

routes information to the first mobile station and the second mobile station, respectively.

{00065080-} -2-
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2. (Original) The wireless communication device of claim 1, wherein the second wireless

transceiver is coupled to the first wireless transceiver by a wireline connection.

3. (Original) The wireless communication device of claim 2, wherein the second wireless

transceiver is removably coupled to the first wireless transceiver.

4. (Previously Presented) The wireless communication device of claim 1, wherein the first
wireless transceiver and second wireless transceiver are disposed in a fixed site subscriber

station.

5. (Original) The wireless communication device of claim 1, wherein the first wireless

transceiver and the second wireless transceiver are part of an integrated device.

6. (New) A method for communicating with a wireless communication device, comprising:

a first wireless transceiver operable to communicate with a base station, wherein the base
station communicates with the first wireless transceiver and a plurality of other wircless
communication devices according to a wide area wireless communication protocol; and

a second wireless transceiver coupled to the first wireless transceiver and operable to
directly communicate with a first mobile station and a second mobile station, wherein the second
wireless transceiver communicates with the first mobile station and the second mobile station
according to a local area wireless communication protocol,

the method comprising:

{00065080-} -3
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receiving, using the first wireless transceiver from the base station, a first downlink signal
intended for the first mobile station;

providing, using the first wireless transceiver, the first downlink signal to the second
wireless transceiver;

receiving, using the second wireless transceiver, the first downlink signal and re-
transmitting the first downlink signal to the first mobile station as a second downlink signal
according to the local area wireless communication protocol;

monitoring, using the second transceiver, first signal characteristics of the second
downlink signal of the first mobile station;

monitoring, using the second transceiver, second signal characteristics of the second
mobile station; and

based on the first signal characteristics and the second characteristics, routing, using the
second transceiver, information to the first mobile station and the second mobile station,

respectively.

100065080-} -4 -
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REMARKS

Claims 1-5 were pending in the present application. A Notice of Allowance and Issue
Fee Due was mailed on June 20, 2014, making the issue fee due on September 22, 2014
(September 20, 2014 was a Saturday).

This paper is being filed with a Request for Continued Examination (RCE). In the RCE,
applicant has requested a three-month suspension of the examination of this application.

In this paper, applicant has added new claim 6. New claim 6 is fully supported and
justified by the original specification, claims, and drawings, and no new matter has been added.
For example, new claim 6 is supported by allowed claim 1.

The Director is hereby authorized to charge any fees that may be due, or to credit any
overpayment of the same, to Deposit Account No. 50-4207.

In the event that an extension of time is required, or which may be required in addition to
that requested in any petition for extension of time filed previously or herewith, the Director is
requested to grant a petition for that extension of time which is required to make this response
timely and is hereby authorized to charge any fee for such an extension of time or credit any

overpayment for an extension of time to Deposit Account No. 50-4207.

{00065080-} -5-
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For at least the reasons set forth above, applicant respectfully submits that the present

application, as amended, is in condition for allowance. Reconsideration and prompt allowance

of the application (after the three-month suspension requested in the RCE filed herewith) are

respectfully requested.

Byrne Poh LLP

11 Broadway, Ste 1115
New York, NY 10004
Telephone: 212.509.8870
Facsimile: 212.931.8521

Date: September 22, 2014

100065080-}
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/Matthew T. Byrne /

Matthew T. Byrne
Registration No. 40,934
Attorney for Applicant
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recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcaTonno. | FILING DATE FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-USO 2192
| EXAMINER |
70763 7590 06/20/2014
Byrne Poh LLP HO, HUY C
11 Broadway, Ste 1115
New York, NY 10004 | ART UNIT PAPERNUMBER |

2644

DATE MAILED: 06/20/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

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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Application No. Applicant(s)
13/488,374 STRUHSAKER, PAUL F.
: IH i i AlA (First Inventor to
Notice of Allowability E’L‘Ji:(mé"‘: 5 2&2"" File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 06/10/2014.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-5. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/www.usplo.gov/patents/init_events/pph/index.isp or send an inquiry to PPHisedback@usplo.gov .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 06/10/2014

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/HUY C HO/
Primary Examiner, Art Unit 2644

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140613
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Application/Control Number: 13/488,374 Page 2
Art Unit: 2644

DETAILED ACTION

Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114,
including the fee set forth in 37 CFR 1.17(e), was filed in this
application after allowance or after an Office action under Ex
Parte Quayle, 25 USPQ 74, 453 0.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37
CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been
timely paid, prosecution in this application has been reopened
pursuant to 37 CFR 1.114. Applicant's submission filed on

06/10/2014 has been entered.

Information Disclosure Statement
2. The Information Disclosure Statement (IDS) filed on

06/10/2014 is acknowledged and considered by the examiner.

Allowable Subject Matter
3. Claims 1-5 are allowed.
4, The following is an examiner’s statement of reasons for

allowance: The Information Disclosure Statement (IDS) filed on
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Application/Control Number: 13/488,374 Page 3
Art Unit: 2644

06/10/2014 has been acknowledged and considered by the examiner.
No reference shown from the new IDS provides teachings,
suggestions or disclosures of the unigque claimed features of the
independent claim 1 as filed on 01/01/2014.

Therefore, claims 1-5 are deemed allowed.

Any comments considered necessary by applicant must be
submitted no later than the payment of the issue fee and, to
avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier

communications from the examiner should be directed to HUY C. HO

whose telephone number is (571)270-1108. The examiner can
normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m.,
EST.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Patrick Edouard can be
reached on 571-272-7603. The fax phone number for the
organization where this application or proceeding is assigned is

571-273-8300.
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Application/Control Number: 13/488,374 Page 4
Art Unit: 2644

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199

(IN USA OR CANADA) or 571-272-1000.

/HUY C HO/
Primary Examiner, Art Unit 2644
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 2192

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORN'\IJE(\)(.DOCKET
13/488,374 06/04/2012 455 2644 9030101.141-USO
RULE
APPLICANTS
INVENTORS

Paul F. Struhsaker, Plano, TX;

** CONTINUING DATA *+*+essssmiimiinbiohbikins
This application is a CON of 11/982,424 10/31/2007 ABN

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

06/13/2012
Foreign Prioriy claimed O ves Mo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes QNO D M?Sv?gr?ée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and /HUY C HO/ HH
Acknowledged Examiners Signature nitials X 3 5 1
ADDRESS

Byrne Poh LLP

11 Broadway, Ste 1115
New York, NY 10004
UNITED STATES

TITLE
Wireless Communication System and Device For Coupling A Base Station and Mobile Stations

|0 Al Fees
10 1.16 Fees (Filing)

FEES: Authority has been given in Paper |
FILING FEE - :
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [0 1.17 Fees (Processing Ext. of fime) I

530 No. for following: |EI 1.18 Fees (Issue)
|EI Other
|0 Credit

BIB (Rev. 05/07).
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Search Notes

Application/Control No.

Applicant(s)/Patent Under

Reexamination

Primary Examiner.Art Unit 2644

13488374 STRUHSAKER, PAUL F.
H“NH“ “‘H“‘ “ “H“‘ o e
HUY C HO 2644
CPC- SEARCHED
Symbol Date Examiner
HO4W 84/045 2/24/2014 HH
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
HO4W 88/06 2/24/2014 HH
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
455 443 10/8/2012 HH
SEARCH NOTES
Search Notes Date Examiner
EAST Database Search 10/8/2012 HH
Inventor Search complete 10/8/2012 HH
Search update 6/26/2013 HH
Search update 2/24/2014 HH
Information Disclosure Statement (IDS) filed on 06/10/2014 is considered 6/13/2014 HH
by the examiner.
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
455 444 5542 10/8/2012 HH
370 274, 401 10/8/2012 HH
/HUY C HO/

U.S. Patent and Trademark Office
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13488374 STRUHSAKER, PAUL F.
H“m m“ m“ “W m“ m“ “ m“ ‘“ “‘ o o

HUY C HO 2644
CPC
Symbol Type Version
Ho4w 2013-01-01
Ho4w A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
5

(Assistant Examiner) (Date)
/HUY C HOY
Primary Examiner.Art Unit 2644 06/13/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20140613
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13488374 STRUHSAKER, PAUL F.
Examiner Art Unit
HUY C HO 2644

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

455 443 H|o w 36/00(2009.01.01) | H [ o | 4 | W 4/00 (2009.01.01)

H| ol 4 |w 36/00 (2009.01.01)

CROSS REFERENCE(S)

H| ol 4 |w 40/00 (2009.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) H|lo| 4]|B 1/56 (2006.01.01)
455 426.2 444 448 H|lo|4]|L 12/56
370 274 401
NONE

Total Claims Allowed:
5

(Assistant Examiner) (Date)
/HUY C HOY
Primary Examiner.Art Unit 2644 06/13/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20140613
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;3455374 STRUHSAKER, PAUL F.
H“m m“ m“ “W “m m“ “ m“ ‘“ “‘ o o
HUY C HO 2644
X Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1
2
3
4
5
NONE
Total Claims Allowed:
5
(Assistant Examiner) (Date)
/HUY C HOY
Primary Examiner.Art Unit 2644 06/13/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20140613
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Kubbar, O. and Mouftah, H.T., "Multiple Access Control Protocols for Wireless ATM: Problems Definition and
Design Objectives”, In IEEE Comunication Magazine, vol. 35, no. 11, November 1997, pp. 93-99.
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Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2C12. OMB 0651-0031
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 ccllection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 45,185 374 Filing | 2012.06-04 Docket Number | 4434101 141-Uso At | 2644
Number Date (if applicable) Unit

First Named Paul F. Struhsaker Examiner Huy C. Ho

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

[] Amendment/Reply
Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s}

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|:| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

[] Applicant Signature
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U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ccllection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Matthew T Byrne/

Date (YYYY-MM-DD)

2014-06-10

Name

Matthew T. Byrne

Registration Number

40934

This collection of information is required by 37 CFR 1.114. 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.8.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 of time you require to complete this form and/or suggestions for

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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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 submissicn 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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of reccrds 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
negotiaticns.

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, toc whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

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 Internaticnal Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to 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)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
ar 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 authoerity of 44 U.S5.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 toc make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.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 inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 13488374

Filing Date: 04-Jun-2012

Wireless Communication System and Device For Coupling A Base Station and

Title of Invention: Mobile Stations

First Named Inventor/Applicant Name: Paul F. Struhsaker
Filer: Matthew T. Byrne/Renece Robin
Attorney Docket Number: 9030101.141-USO

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Page 450 of 755



Sub-Total in

Description Fee Code Quantity Amount USD($)
Miscellaneous:
RCE - 2nd and Subsequent Request 2820 1 850 850
Total in USD ($) 850
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Electronic Acknowledgement Receipt

EFSID: 19260485
Application Number: 13488374
International Application Number:
Confirmation Number: 2192

Title of Invention:

Wireless Communication System and Device For Coupling A Base Station and
Mobile Stations

First Named Inventor/Applicant Name:

Paul F. Struhsaker

Customer Number:

70763

Filer:

Matthew T. Byrne/Renece Robin

Filer Authorized By:

Matthew T. Byrne

Attorney Docket Number:

9030101.141-USO

Receipt Date: 10-JUN-2014
Filing Date: 04-JUN-2012
Time Stamp: 14:29:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $850

RAM confirmation Number 773
Deposit Account 504207

Authorized User

BYRNE, MATTHEW T.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 CF.R.

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document
Number

Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)

Transmittal Letter

9030101_141_USO_Trans.pdf

134138

9€9138c1723f77cac87df14e79f5f64d94cdH|
a0d

no

Warnings:

Information:

Information Disclosure Statement (IDS)

Form (SB08)

9030101_141_USO_IDS_6_10_

2014.pdf

647264

a4d70c8db3d3a7f69e05673cdbee7a8eedal
2d29b

no

Warnings:

Information:

This is notan USPTO supplied IDS fillable form

Non Patent Literature

1989 _Goodman.PDF

2620306

acf9bed65c5b3bf2960e8<011d0b598ec3b
d0355

no

Warnings:

Information:

Non Patent Literature

1997_Kubbar.PDF

3631422

0c561b32fc1301edfccce79c1b8d2ac2ffa0l
4b5

no

Warnings:

Information:

Foreign Reference

EP0690637.pdf

3076423

3de3508b6d50de1d758598310ac5204f7a4)
23ef5

no

Warnings:

Information:

Foreign Reference

EP0690638.pdf

117334

95bedca08f01671272457978539420fff069
dofb

no

30

Warnings:

Information:

Non Patent Literature

ETSI_1998.PDF

2951739

0d377f266a3edb357675929284fcf23e4<96|
d6d7

no

10

Warnings:

Information:
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8 Non Patent Literature Rappaport_1996.PDF no 42
5d972¢13e5dcb4bc89258a9b4556316b7b
€954d5
Warnings:
Information:
971262
9 Non Patent Literature Roman_1999.PDF no 8
7b10e1444a47773327d79a721339¢513fa4
Warnings:
Information:
14879225
10 Non Patent Literature Sklar_1988.PDF no 78
cb4dabalb3e7e220547125a48f57a9f7218e|
28bd
Warnings:
Information:
Other Ref Patent/App/S h 2713638
11 erneterence-ratenl/App/oearc WO01999009762_.pdf no 14
documents
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dodéc
Warnings:
Information:
Other Ref Patent/App/S h 4900767
12 erneterence-ratenl/App/oearc WO01999029126_.pdf no 29
documents
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Information:
R t for Conti dE inati 697838
13 equestior OTR'QE)E xamination 1 9930101_141_USO_RCE_.PDF no 3
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19785614
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
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National Stage of an International Application under 35 U.S.C. 371
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New International Application Filed with the USPTO as a Receiving Office
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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{37} ABSTRACT

A rewthod and system for providioe o digital wireless locdd
fonp for wse hy a wirgless fransceiver, ©.g. a porabie
Bandsey, v an ndoor enviroament vtilizing ac ontdsor base
usm'acewcr. Upon deormiining that fhe postatde handset ig

geated 0 an ouidoor epvironment, the base transceiver aad
ihﬁ portadde handsel commumidate over ooe of § frgt pioe
ettty »f Hegurencies. The outdoor poriable handaet {5 pro-
hibied from wanwrittiey aud recebving signads over free
suencies other than the first plorality of Beguencies. Upon
determining that the povtable hendset s focated in an indoor
envirogrnent, ihe base fransceiver flast pansmits the com-
awsication signal to 8 first convester al one of 8 second
plaratily of frequeneies differont from the fest phorality of
frequencies. The first converier then converts the fregquency
o 2 predeiermined conversion frequency different from the
Hrst and second plurality of frequencies, The signad is then
wanamitied o 8 sccond converter locsed in the indoor
savironment over the predetermined conversion eguency.
The second converter shifts the fregoeacy of the signal back
0 the one of t?m second plurality of frequencies and trans-
miis the signal to the porteble handset.
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7 Ciaims, 3 Drawing Sheets
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TRANSMIT THE CONVERTED COMMUNICATION
SIGNALS BETWEEN THE BASE TRANSCEIVER
AND THE PORTABLE HANDSET

¥ /

CONVERT THE COMMUNICATION
SIGNALS RECEIVED AT THE
PREDETERMINE CONVERSION
FREQUENGY TO THE ONE OF THE
SECOND PLURALITY OF FREQUENCIES
FOR RECEIPT BY THE BASE TRANSCEIVER
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METHOD AND SYSTEM FOR PROVIDING A
DIGITAL WIRFLESS LOTCAL LOOP

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s & continnatisx-ie-pac of U8
patent application Ser. Na. O8/270.070, Bed dul 1, 1994,
titted “Meahod And Sysiorn For Providiag 4 Digial Wirgless
Loval Loop”™

TECHNICAL FIELD

This investon wslates 1o oollular wircless Iocal Joups. In
oartioplar, this invention relates to dighal wireless ool
Inops derived from an outdeor cellular base transcetver for
ase by & portable handset or 4 devige incorporgting handset
furctionality operating in su indoor eavirogment, The
invention i pasticularty suited for single or muld-family
deellings or 3 mulii-use building environment,

BACKGROUND ART

Most metrapoliisn sveas are oow cguipped with one o
mors fonus of wirgless commundcations networks which
provide radio transrdssions in the microwave freguescy
bamd o witehess telephone cusiomaers. For ex ample, a phu-
wality of base transcetvers capabde’ of tramswiting aund
receiving radio convnundeaiion signals to and from ong or
moe poriable handsets are loeated thronghout various wire-
fess service wreas, A portable handset, as the torm i used
hioredn, refers 3 wireless voice telephone such as & celintay
telephome or 4 cordless telephone oy the ke in 2 speech or
data meode that can be installed at @ #xed location in an
indeny enviroament, temposarily instalied in a vehicle or be
completely
brpicit cellular service area comprises o
inrger reghim.

An example itlasiraing two possible configurations of a
colhddar service area comprised of segmenis 18q, 106 &
shows v FHI L The segment e losiratey 2 seven-eell
rouss patteren L., e froguency band dllocated w colhilay
wlephone customors is divided into seven macrocehis 12
ppemting at seven different frequency channels FE-F7. The
fregquency channels FE-FY iypmﬂf}‘ sre nol consecutive
frequencies of the cellular radio frequeney band. For
sxzmmple, Teguency chaane! F1 may comprise channals 1, 3
asnd 5, while frequency channel P2 may compuise shannels

2,4 and 6. The seven frequency channcls F1-F7 wee repeated
fm each gegment 10z of the entire celludar service avea. The
cellular service area 105 lustrates 8 vwelve cell ghie ronse
pattern.

Service area 105 has reduced capscity por coverage area
gince the celular frequency band i divided into twelve
macrocaliz 12, and
F1-F12, as opposed to the seven Begouency chasiels FI1-PY
of sepmrem. s, However, the larger segmen W provides

5 greater distance betweon macrocells 12 that use the same
frequeney channed, resplting in educed co-channel interfer
ace, e.g., frequency chanmel B of sogment M0 versus
Trequeney channel Fé of segment 116,

Located within cach macrocell 12 {5 & base ransceiver 14,
Each base wanscebver 34 iy able o breadesst and reosive
radio sigaals witlizing i corvesponding reguency channel.
For exampie, « base transcciver 14 kn:siteci Iee segrnent e
would ransmit and recelve madio signals fromr & wireless
wanseeiver willsing frequoncy cha f'mth T4 while adfscent

meteopoiitan area or
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hase transcetvers 34 would opeeste 28
F1, FZ F3, F&, F6 and F7.

When a telephone call to 2 wireless teanseeiver originates
from either another wirgless iransceiver or a land-based
telephons vis ¢ Public Switched Telephons Network {PETN)
15, & caller mumt accesy 2 Mobile Telephone Swiching
Center (MBS 6. The MSC 16 roceives the eall request and
instructs a centst eall processor 17 1o begin call processing.
The cengal call processor I7 pansmits @ signal over a

dedicaiad lne I8 (such as 3 land-based Mue or micsowasve
Mk, e o predeiermined base wansceiver 14 The
central call processor 17 deteemines which base ranscotver
M tey teansmit the sgnal based on the locgtion of the portable

handset. When the portable handsel enfors 2 macrocell 12,
m e poriable handset registers s location with a cotrespond-
ing howe or visitor loeaion repisier, The control oall pro-
pessor 17 has actess 1o the registens ard, theredore, directs
ihe wiephone call o the appropriaie base wansceiver 14,

Portable hsndsets can be wed indoors as well ag ontdoors.

Therefom, a ;\om‘-‘m handset jocated i an Indpor eoviron-
I regquites %e*‘s'au., from & base transondver 14 located
putidoors, The indoor portable handset can communicats

direetty with an m ndnm' base transeeiver 14 i both the base
rrapseeiver 14 and the portable handsets are sllowed 10 saent
sufficiert power (o peoeiraie the walls of 2 building. How-
ever, the more mw“r & hase transeeiver 34 or a wireless
wanseoiver ansndts the more werference it causes o other
e toyrsceivers B4 oan well as the assoclated portable
haodsets wideh are assigned the same frequencics.

(’uusaqnmt}v, a need has developed for a wirsless trans-
fan systern and, i particulan, wireless local loops o
Haks {WLE} which atilize the atlenuaton properties of
huildings within thetr sssocimed sorvice aveas. A Wil s a
wireless Hnk which connects an indoor cellular ponable
handset of 2 customer promises wired standard telephone to
an putdnor cellnlar buse iransosiver on demand. Such a
system should permit the buildings 1w act as shiclds so asto
isolate ontdoor users as well a8 the user's respective hase
iransceiver 14 from imﬁxfmcrscz caused by the indoor WELL.
Biil! further, the WL should allow wsers 10 mske nexpen-
sive focat calls nig the s rm purtable haadsets which wers
used bromake axpeosive culdonr calls, Puntber, the WLL
should provide indoor communiomion guatity for users of
outdoor poriable handses when the users teansfer fo indoox
LU IFOIIHCHS, .

Indoor coverage by an outdony base wransceiver requines
w device thay copnpensaies for mostof the indoor propsga-
tion loss dus to the gitensuation properties of the building.
The indoor propagsiion Joss oan be ay high as 90 88 A
device such as s ou-froguency repeater can be wtilized o
reonver the indeor propagaiion ioss e repeater's diree-
tive anionnsy axe professionatly installed and refiectors are
ned lovsted in close viohnity 1o the sepeates”s antensas. This
reigpiroment can rarely be goaranieed whent @ consumer-
sostatled Custorer Premises Fanipment {CPE) i stilized.

Une koown methad of Jmproviog. todoear coverage for
poatable handsets fochudes ptiliaing ar espersive Freguoney
Shuuug Repeater {FSR) that cesembles two hackto-back
base ransceivers, The frst base teansceiver reenives a signal
from the cutdoor hase transeeiver, dewmodulaies the signal o
a baschand form inchading error corcection and speech
provessing, aud then sends the signal o the second base
transceiver that porforms a roverss process. Pinally, the
signal is seni by the second base transeeiver o the indoor
portable handset. The double baseband processing by this
type of FSR doubles an slready existiug spocch deday. This

freguency channels
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trpe of PSR is oxpensive and, therefore, s ool feasible for
use in a mass market application,

A sccond knpwa method wilizes an inexponsive FSR
which does aol possass any demodulation or enor coee-
tioafspeach processing capabilities. A base ransceiver rans-
mits 2 signal at a frst freguency and the portable hasdst
rocetves ihe signal 4l a second freguency. In order to avoid
eo-channel inerference, the second frequency assigued to
indonr operations must be different from the Hrst freguency
assigned 0 optdonr operation,

The portable handset rmay weeive 2 messsge on the
second frequency to move o 3 ralie channel (ime slotl on
the Hrst frequency and attempt to do so. Stoce the indoor
power of the signal on the flest frequeney is very ow doe to
the auenuation property of the building, the portable handset
will atterapt 1o report that condition 1o the base tansceiver,
It is possible that e base wansceiver will not receive the
message: however, if the bage transoeiver does receive the
fow power message, he base towwceiver will assign ancther

of i3 channels to the portable handse:, Since none of the -

base transceiver's channels operats on the second freguency,
the assignment will not succeed.
Ag referenced above, the knows prior art fuils 1o disclose

an inexpensive oslladar WLL. Consequently, 2 need has |

developed 1o provide 3 wirelsse Jocal loop system and
method as reforenced above which may be practicslly and
eoonomicslly implemented for wse by single and multi-
family dwellings snd multi-use buildiag environments,

1535 further desirable that such 8 sysien be compatible
with existing digital cellular sadio comaunications. Finally,
such a system shonld neither require the allecation of more
radin frequencies than are currernsly ablocated to wirsloss
sommunication systems, now reguire a subsiantial porton of
existing wireless frequencies.

DISCLOSURE OF THE INVENTION

It s thus a general objset of the present invention lo
avercorae the Hmitations of the prior mt by providing a
celbular wireless loval Ioop for nse ( single and mult-landly
dwellings and muli-use hullding environmens which nti-
fres cellular madio communications,

Yot another object of the present invemion i3 the provision
of 4 dighal sireless Jocal foop that provides celfufer services
to indoor users wilizing the attenustion properties of build-
ings.

In carryving oot the above objects and other objects of the
present invention, a method is disclosed for providing 2
digiral wireless Jocal loop for use by & wircless transceiver
in an indoor enviomment wiilizing an ouwtdoor macroeel]
base transoebver

The method beging with the step of determining whether
the portable bandset is located in an indotr snvironment or
an outdeor environment. When the ponable hasdset regis-
tess fis locaton with a comresponding home or vistor locs-
tiort rogister of the Mobile Telephone Switching Center, the
poriable hundsel also registers 115 operating environment,
1., indoor savironment or outdoor enviroamesd. A ceniral
call processor then generates s indoor or ontdoor location
signal secordingly.

Cormmunication signals are ransmitied hetween the base
transceiver and the poriable handget over one of & first
plurality of freguencics in response 1o 8 genersad putdoor
location sigaal. Also, the poriable handset is inhibited from
transraiiting or receiving commwnivstion sigoals over fre-
quencies other than the first pluraliiy of frequencies.
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If an indoor Jocstion sipnal is generated, the method
continues with the step of transmitting conmunication sig-
nals af the base ranscsiver sad the pertable handset over one
of a second plurality of frequencies. The second pluratity of
frequencies is different from the first plurality of freguen-
cies,

Next, the method continues with the step of converting the
communication signals iransmitied by the base wranscefver
and the poriable bandset to 2 predetermiined conversion
frequency. The predetermined conversion frequency is also
different from the first and second plurality of frequencies,

The method continues with the step of fransmitiing the
sonverted cormmundontion signal bebween the base oans-
ceiver and the portable handset,

Finally, the method concludes with the step of canveriing
the communtoation signal received at the prodeiermined
conversion frequency to one of the second plurality of
feequencies for receipt by the base transceiver and the
portable handset.

In fusther camying cut the above objects and other objects,
features and advantages of the present invention, a system is
wso provided for caoying oul the steps of the shove
deseribed methnd.

The systeny includes a pmcessor for determining whether
the portable hundsel is located 1 sn indoor environment or
an outdnoer exvironment and foe generating @ corresponding
indoar or outdeor location signal in response thersto,

The sysier also inchudes a base wanscoiver fncated in one
of & plorality of cells whick define a cclinlar service arca.
The bage iransceiver is in communication with the processor
and & pestabde handset, and i operates W communicate with
the portable handset over a plurality of frequencies assigned
o the base teansceiver

Upoy meelving an outdoor locstion signal, the base
transeeiver trnsmdts and receives commumication signals
and from the portable hundset Sver one of & fest plurality of
froguencies.

However, upin reeefving an indoor location signal, the
buse transceiver rangmits and wesives conumunication sig-
sals over cne of the second plurality of freguencies.

The system forther inchedes a first converter in commu-
sication with the buse transceiver for receiving communi-
cation sigrals over one of the second phacality of frequencies
and retransmitting the comrmunication signals over 3 prede-
termined convession frequency. The st converter also
receives commusicstions over the predetermined conver-
sion frequency sud reransmits the communication signals
over ane of the second plurality of frequencies to the bse
irapscetver,

The system alse includes a second converter in commu-
vdeation with the st converier and 2 portable bandset for
receiving commuuication sipnals from the first converter
over the pradetermdned conversion froquency and retrns-
mitting the commurdeation signals over the one of the
seeond pluntity of freguencies fo the poriable handset. The
second converier also vecefves communication sigrads m the
onc of e sceond plurality of freguencies om the portable
handset and reteansmdls the communication signals over the
predetermined conversion frequency for mosipt by the first
converter,

The sysiern finally includes an inhibitor in communica-
tion with the portsble handset for inhibiting the portable
handset from transmiiting or receiving vommunication sig-
aals over frequencies other than the fiest plurality of fre-
quencies whee the portable handsat ¥s incated in an outdoor
envisnmment,
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The above objects, fontnres and advantages of the prosent
invention, as well as others, ate readily spparent from the
inttowing dewiled description of the hest mode {of carrying
wut the invention when faken in connection with the sceas-
proying drawings, whereln ke reforcuce sumbers ¢orm-
spord 0 Hhe components.

BRIEF DESCRIPTION OF THE DRAWINGS

The present tvention will be apparent from the detailed
desoription faken In conjunction with fhe sccompanving
drawings in which:

FiG. 1 18 & schenmtic dagram of & prioy ant coliular
telephone sysiem Mostrating typical layouts of collulas
service Greas)

FIG. 2 i a block disgram instrsting the goneral sequencs
of steps associated with the operation of the present inves-
tiony and

FIG. 3 is 2 block dlagram of the preforred embodiment of
the present invention.

BEST MODES FOR CARREYING QUT THE
INVENTION

With rsference o FIG. 2 of the deawings, there is provided
3 block diagram Husteating the soquential sieps assoeiated
with the spengion nf the prasent nvention when 2 tefephone
call to 3 wireless transcelver originates from either apother
portable handsol or 2 land-based telephone via & Public
Switched Telephone Network {(PSTNL

The comtral call processor 17 fransmits the signal over a
dedicated line 18 (such as 3 fand-based Hne or microwave
Hnk, att ] to the appropriate base wanseeiver 14 based ou the
pcgtion of the portable handset. The cena! call provessoy
17 also trapsmdis informmtion te the bass transceiver 14
indicaiing wheiher the ponable handset 18 Ibeated in an
indoor envirawaent or an eutdonr environment.

A porable handset Jowaied in an indoor environmont
requires service from a base transeeiver 34 located outdoors.
The indoor portable hasudset can eotamunicate divectly with
an oubidor base transeedver 14 iU both fhe base tranweeiver 4
and the portable handsets sre allowed 0 everi sufficient
power W penettste the walls of a boilding, However, the
mete power & base transceiver 14 or 2 wireless ttansceiver
ansmits the more interference # causes to other base
transeeivers 14 as well as the assoctsted pontable handsels
which arc assigned the same reguencies.

An cutdonr base tansceiver B is assigned a phaality of
predetermined frequencios for transmitiing conwnasoaton
signats outdonrs. The predetennined pluratity of froguenics
are within the frequency band constituting the celhubar racin
speetensn of sogaments HWa, 105, The pradetermined freguon-
cies of a base transceiver 14 focsted {0 & ool ars differem
from the predetermined frequencies of 8 hase kansoelver
located in an adiacent cell. The cormmunieation signal way
he either an audio, data or video sipngd.

As shown by block 28, the o step of the presem
fnvention inclndes determining whether the portable handset
is Woeated in an indoor enviromment or 2 owbdoot eoviton-
e,

It the poriable handset has foformed the ool location
register that 44 is operating in an owtdoor environment, the
processor 17 generates an cuidoor ocstion signal for receint
by the base wanscelver 14, 33 shown by block 32,

Page 470 of 755

At

o
h

n

48

£

6

Upnnr recetving the ouideor Jocation sigual, the base
wransceiver 14 mmsnins the commundeation signal to the
poriable handset over one of 3 frst plurality of frequencies
as shiven by block 24, Adso, the porable handset {5 inhibled
from ansmiiling or seceiving conmmunication signals aver
frequencies other thao the Bret plocaiity of freguencies, as
shown by blogk 26.

If the porteble handsel bas informed the Jocal location
segister that 13 i operaiing in an indeor epvircomen, the
processor 17 gonerates an indoor Jocation signal, as shown
by ock 28,

Upon wesiving the indoor location signal, the base trans-
cofver 14 and the porable handsel wansmit the conwnug-
cation signal over one of 4 second pluralily of freguencies,
as shown hy block 38, The second plurality of frequencies
is differomt froms aony of the g plueslity of frequencies
sssigned w the bise tansoeiver 14, The second phuatity of
frequencies cormaponds fo 3 predetermined phyeality of
frequencies sssipned 10 a hage trangeeteer in an adjacent coll
1z

Mext, as shownt by block 32, the method contivues with
ihe step of converting the frequency of the commumcation
signal to a predetermined conversion frequeney. The prade-
teemined conversion frequency s different fenot the Brst and
seoond pluratity of Trequencies, yet it s still one of the
predetermined pluraliny of fogquencies assigned to the base
trauseeiver 34

The Rest and scoond plerality of freguencies are a dynari-
cally changing st of chanaels. As most of the commusnioa.
tion trafiic occurs outdonrs during the dav, 8 maingty of the
chiannels are-assigned o the fiest phusslity of requencies to
suppon cutdeor service, However, & commmapnication traffie
shiits fndoors towards the night, more channels are sssigned
to the seooad plurality of freguencies 1 support indoor
service. The tepaditioning of the avalable channels
{resources) allows more channels to be aocessed during peask
waffiv, and, hence, higher paying cusiomers,

The method proceeds with the gstep of irmsmitiing the
communication signal over the predetennined cogversion
froquency belween the base ransceiver and the portable
hendset, a5 showa by block 34,

Finally, gs shows by block 36, the method concludes with
he step of convening the coronication signal received at
the predetermined conversion freguency to one of the seo-
ord plurality of freguencies for weeeipt by the base trans-
ceiver and the porable haadser.

The methoed disclosed desoribes the process of wansmit~
ting a signal from & hase ransceiver 1o a poriable handset,
as well sy the provsss of ransmitting « signal frore the
portable handset to the base ransesiven

Refering noe to FIG. 3 there s shown a diglial wireless
local toop ("WLELT™) mads in accondance with the feachings
of the presemt invention. As shown, the WLL consisty of a
base ansepiver M. The base wanseeiver 14 ransmits and
reugives commaedostion sigaals b and rom g porgbls
handset al predetermined plurality of frequancies. The pre-
determined phueality of freguenetes wre disposed within a
predetermined freguancy band constituting & portion of the
peadedined wincless and preferably colivlar radio spectrum.

Upon recelving an vutdoor Jocution signel from the pro-
cessor 17, the ouidoor base transcetver M wansmis and
moeives communication signals o snd from g portable
handset 38 over one of 2 plurality of freguencies, F{Ist).

For portable handsets 34 located in an indoor environraent
40, such s & house or office building, the base tnmsceiver
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14 receives an indoor location signal and frst transmits the
cormmunication signal o 2 st converter 42 aver one of &
second pluratity of frequencies, FQnd). The second pheality
of frequeneies F{nd} is different from any of the predeter-
mined plurality of frequencies ntilized by the base transe
ceiver 34 when commuondesting fo poriable haudsets 38
located in the outdoor environraent. The second phasality of
frequencies, F(2nd}, comesponds 1o & predetermined plurel-
iy of frequeneies assigned to & base wranseeiver disposed in
an adfacent cell 12, The base transceiver {4 also recelvey
communication signals from the first converter 42 over ane
of the second plumlity of freguencies.

The fimt converter 42 convests the freguency of the
communication signal from one of the second plurality of
frequancies, Fi2nd}, o 2 predetennined conversion fre-
quency, Fleonversion). The first eonverter 42 may be any
conventonsl device known by one skilled in the ant that
changes the frequency of 3 signal o 3 second difforent
frequency, The first converter 42 does not change the content
of the message bulog tratemitted oy teceived. Thevefore,
there ix ue delay due o modelstion aed demodulation as
well as baschand speach processing or control channel
processing. The fral converter 93 ¢ digposad at the Bage
transcetver 14,

The first converter 42 i farther adapted to receive com-
mumication signals over the predetermined conversfon fre-
gueney and to retransmait the signals to the base tamsceiver
14 over one of the sevond plorality of frequensies,

The Hrst converter 42 tranamits the cortunusication signd
over the predetermined conversion frequency for roceipt by

a secomnd converter 44, The senond converter 44 receives the

signal over the prodetermined conversion frequeney and
resnsmits the signal al one of the second phlwality of
frequencies, F(2od) for raceimt by the portable handses 35.
The second converter 43 1s located in the indoor coviran-
weni 44Q.

The second converter 44 iy abso adupied to reccive com-
munication signals from the porisble kandset 38 over oug of
the second plurality of Beguencies and to retransmit the
signal to the first comverter 42 over the predetenmined
conversion frequency.

Preferably, the second converter 44 35 & froguency shifting
repeater (PSR} Since the digital signad is rotransmitied
nsing oaly a differemt freguency, there i 0o change in the
costent of the message being wansmiticd of received nor is
ihere & need to decipher the cordent of the message. Con-
seguensly, there is no delay dus to modnlation and demoda-
lation as well as baschand speceh processing nr control
chaunnel processing.

The double Trequency conversion of the communication ¢

sipridd elimingies the frequoncy confuston experiznced by 5
portabie hapdset A8 located v an indoor envivonment 46,
However, the portable handsetr 38 Jonated in the outdoor
envirenment expedences frequency condusion. IF the out-
door portable bandset 38 receives signals over the predeter
wdned conversion frequency; the handset 38 may receive a
message from the base transceiver 14 instrueting the handset
38 to wne to a channel on one of the seoond phueality of
Trequendcies, F{2nd), which is not available to e handse 38,

Thercfove, the owdonr portabis 38 has o be inhikited
Trom wansmitting and seociving signals lo snd from e bk
ransesiver 34 over frequencios other (han the Rest pluraliny
of frequencies. The handset 38 may be inkibited utibzing an
indeorfoutdoor switeh in the portable handset 38, The switch
can be @ physical button, or o smart card Subscriber Iden-
tityModule (SIM) specifically designated for indoor or out-
door e,
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A practical application of the sbove identifind methand and
system can be Husirated In compeotion with & GSM or
DCI- 1800 syctem. The SIM utifized {n these systems would
<camiain, smong many other information, nformation that
assigns & portable handset user to one of several astwork or
elusses of subseribers, whereby indnor and outdoor wireless
services are digtinguished.

For example, 2 customer can subscrbe to owdoor servics
only. Thar customuer will then be issued 8 single “owdon™
only BIM that forhidy the porable o respond 1o the hase
transeoiver over frequencies other than the fisst plumlity of
freguencies. Since a subseriber 1s nol asually confned o a
siagle cell. the fret plurality of frequencies utilized for
ouidonr commumications by 3 base transceiver 14 must be
assigned aspordleg 1o a fregqiancy reuse pattemn. This assign-
ment is nsually sccomplished via the ceniral processor 17,

A coslomer that subseribes fo cordiess {indoor) service
only will be issued an “Indons” STM thwe allows the portable
to respond 10 the base teansesiver over one of the seeosd
pluratity of fequencios ouly and forbids &t from responding
o the base transceiver at ome of the first pluraiity of
frequencies.

A cugtomer that subseribes 1o both sutder mebile and
indoor cordlizss services will be issued either two physical
vards or & single dowble edged “indoor™Moutdoor™ SIM.
When the “ontdoor” edge is inscred into the portable, the
SIM will fixbid the pomable w lisen w0 any “indogr™
compunications. When the customer walks fndoors, he will
bave te pull the 8IM owt from the postable and reinsert it
with the “indons™ edpe facing the portable.

I a customor s charped according to the amount and
gnatity/eost of network regources he or she is nsing then a
chear customer hierarchy evolves, The highest revenue pro-
¢ncer is the indoorfoutdoor customer and the lowest revenue
isnollected from the cordless customer. The shove descrited
invention allows a preferemial weatment of high paying
custormers during peak conwnunication affic hourls) by
partitfoning more freguencies (o the type of commundoation
fle., indeorfontdoor) that ocours most during the pesk
Bour{s)

For example, assnme that durdeg the day most commu-
sication taffic occurs owidoors, A mafority of the Frequen-
cios within the predetermined frequency band sssigned to
the basc tmnscelver are allotied for outdoor cotsmunica-
Hong, e, the fxst plurality of frequencies, FIs. As taffic
shifts indonrs towards the aight, mote frequencies ane aling-
ted for door commundcations, e, more freguencies are
assigned 1o the second plurality of frequencies, FiZnd),

‘The second plorgtity of freguencies may be fuxher par-
ttioned t allow fiox distinguishisg botwoen 2 permanent
indaor user, ¢.8.. & cordless wwhephone, and 8 vaxisble indoor
user, &.¢. mobile iclephone. Since both types of suhscribers
will contend for the indoor frequencies, the network
resources can be adfusted to allow more frequencies to be
gceessed by the higher paying customer

while the beet mndes for carrying ons the invention have
been described in detadl, those Familiar with the art 1o whick
this invention relates will yecopnize vardous aliernative
designs end embodioents for practicing the inverion as
defined by the following clabms.

What i claimed is:

1. Por use with one of 2 plurality of base ransceivers
located in ane of & phuality of cofls defining a cellular
service aoea, sach of the phatality of base trwsveivers having
a plaradity of oguencies assigned therote, and une of the
phirality of base wanseeivers oporative to communicate with
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4 poriable handset af 2 Srat plorality of freguencies assigned
0 the one of the phaality of base transceivers, a metbod for
providing 8 wireless local Joop comprising
determining whether the portable bandset is tocated in sn
indeqr environment oF 40 omdeor cdrmnment and
generating an inddoor or esidoor Jovados signal dn
reaponse themete
Inresponse o B gencoied outdeor locatton signal, ()
transemifting communication signals between the base
transceiver and the poriable handset &t one of the first
plocality of frequencies, and (b} inkibiting the portabic
handset from ransmiling or rweeehving commumicstion
signals &t frequencies othey thas the fiest plarality of
freguencies: and
i response 0 a geperated {ndoor tocation signal, ()
transmiiting contmundeation sipveds 3 one of the base
teanseeiver swd e poriable handset st one of a second
plarality of eguencies different fromm the Hrst phurality
of jreguencies, the second phuality of frequencies
corresponding to one of tw phurality of frequencies
assigned 10 another one of the phirality of base tang-
ceivers tooated at another one of the phurality of eolis,
{Ir} converting the comumunication sipnads to u prade-

terntined conversion frequengy, the predetertmined cons

version frequency conssponding o another one of the
first phurality of frequencies, (o) wansmiting the cone
vered communioation signals @ an indoor environ-
mient base transcsiver and the portabls handeet at the
predefernvined conversion freguency, and (d) convert-
ing the eoramusication signsls received ot the prede-
ermined cogversion fuqueney 1o the one of the seeond
pluradity of froquencion for recelpt by the ndoor cavi-
yonpaent base transoeiver and they portable haadsws.

2. The methed of claim 1 whereln the Sest and second
pluradity of lreguencies comprise & portion of the ceflular
vadio spectrunt.

3. The method of cladm 1 wherein the communication
signads are audio signals,

4. The method of claim 1 whersin the communication
sigrads ave video signals,

& The mahod of clddm 1 whereln the communication
siguals ave data sipaals.,

6. The mexhod of claim 1 wherein the Brst and second
pluratity of frequencies are selected besed upon aw sraound
of indoor and ontdoor location siguals gonerated,

7. The method of claim 3 wherchn the stop of conventing
the commusication sipngls 1o the predetenmined conversion
frequency s porfonmed at the base trangceivern

8. The method of claim 1 wherein the plurality of hase
transceivers are i conunurdeation with 2 mebile elephous
switching cemter having a contral vadl provessor and whercln
the siep of determining whether the portable handset iy
loated in an indoor sovirotment oF an outdoor environmen
is periormed by the central call processor,

2. For use with @ plurality of base tumsoeivers, each of the
plurdity of base wanscebvors lonated in Gone of & plasality of
cells defining & celbddar seevice aven and having s ploslity
of frequencies assigned thereto, and a portable handset
adapied o fransmd and reesive cormunication sipaals
one of the plusily of base transesivers, 2 wircless Jocad
oop, tomprising:

& pyocasens for detenminmag whatber the portable hasmdse
is joczted in cither an fodoor or cutdonr enviremnent
andd for genersting 8 conesponding Indoor ar vutdoor
locsmion signal @B mospornse thereto;
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the one of the base wansceivers provided o communios.
tion with the processer and the poriable bandset and
operative ) commundeaie wit the poriable handser &
a first plorality of fregquencies assigned thomio by (8)
wasmitting and eesiving communication signels w
anel froam the portable bandser @t one of the frst
plorality of frequencies upon receiving the oudoor
focatinn sigual, and (b} transwmitting and receiving
conpnumeation signals at one of & second plorality of
frequencies spon receiving the indoor loosiion signat,
the sccond pluradity of freguencies corresponding o
one of the plurality of freguencics assipned (o another
ons of the plucality of base tramscoivers lovsted at
another one of the pluality of coliy

Rrst convester in conwnanicaion with the one of the
hage wansceivers for receiving commuonication signals
at the one of the second plurality of froquencies snd
refragsmitting the communication signals at 3 prede-
wrmined  convension  froquency  comrespanding
annther one of the first plurality of frequencies, the frst
converter fusther operative Jor receiving corenwnion-
tion sigrals at the predstenmsined conversion freguency
aad rewansmatting the communiostion signals at the
one of the second phacality of frequencies to the bass
Bransueiver;

4 seoond. converter n communication with the frst con-
verwer and the pocashle hamdser for recetving commu-
nieation signals from the first converter &t the prede-
termined conversion froguency and for rotransmitting
the communication signals at the one of the seoand
plurality of frequencies lo the ponable bandset, the
second convester further operative for recelving com-
munication signals &t the one of the second plurslity of
frequencies from the poctable handset and reteansmit-
tng ihe communication signals at the prdetermined
sonyrsion freguency to the frst couvertar; and

axe deehibitor {8 conununieation wdth the portable handset
for {nbibiting the portable hamdset fom tracsmitting or
receiving communinaiion signals at frequencies other
than the Hrat plurality of Fresueocies in response 1o the
gereration of the outdoy Jocation sipul.

16, The system of olaim 9 wherein the fivst convertor 5

locmted at the base tansoeiver

11 The sysiem of claim & wheeedn the first converter
fansmits and receiess commanications signals 10 angd from
the base transeeiver via 2 wirsline Hnk.

12, The systern of claim @ whesein the second converter
is tocated ju the indoor epvirenment,

13 The systers of claim 8 wheretn the second converier
comprises 3 fegoeney shilting repeaien

4. The wywiem of claim ¥ whersin the inhiblior 18 &
swetteh,

15. The sysiem of claim 14 wherein the swiwch is &
plevsioal batton Sisposed on the portable handsst.

16, Thee systom of cladn 14 whereln the switch is at least
one elecironic module adapied io be iusented inioe the por-
fable handset in order W operaie the porsble handsed In
either the indoor environvaend or the sudoor environment.

17 The svstern of claim 16 whessin the @ least one
eleetronic moduls provides operstion of the portable handset
in both the indoor environment and the outdoor snvires-
Rt

i3



Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output. - Terms of use - Legal
notice - Help -

DESCRIPTION JPH0847032

[0001]

The present invention relates to a process is related to cellular wireless local loop system.

The present invention relates to a digital wireless local loop system was directed to an apparatus
function incorporating the handset or portable handset function, derive from outdoor cellular base
transceiver, running on the indoor environment.

The present invention is particularly suitable for building environment of the multi-line use or
housing, more than one door and single residence.

[0002]

In the metropolitan areas most current Background of the Invention, wireless communication
network of more than one has been developed, providing wireless communication by assigning a
microwave frequency band to wireless phone customers.

For example, macro cell base a plurality of transceivers that can send and receive the portable
handset of one or more digital radio signal, which covers all over the wireless service various
areas.

As well be placed in a fixed position in the indoor environment, As used herein, the term "portable

handset” as cellular telephone to be used in data mode or voice as a mobile phone to which self
by or vehicle as a temporary | have been meaning to wireless voice telephone etc..
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In the case of a cellular telephone, the cellular service area consists of an area larger than it, or an
exhaustive metropolitan area usually.

[0003]

Configuration of the cellular service area is two illustrated in Figure 1, it consists 10b and 10a,
respectively compartments.

Section 10a represents the reuse pattern of seven cells.

That is, a spectrum assigned to a customer of the cellular telephone is divided into macrocells 12
seven operating channels F1 ~ F7 different frequencies 7.

The frequency channels F1 ~ F7 may be, but is not configured with a frequency continuous
cellular radio frequency band.

For example, the frequency channel F1 includes a 1, 3 and 5 channel, frequency channel F2
contains a 6 and channels 2 and 4.

The frequency channel F1 ~ F7 these seven, | used repeatedly in each compartment 10a of the
cellular service area as a whole.

On the other hand, cellular service area 10b represents a quotation cell reuse pattern of 12.

[0004]

The service area 10b, the cellular frequency band is divided into a macro cell 12 12, since
operating at 12 frequency channels F1 ~ F12 unlike frequency channels F1 ~ F7 seven
compartments 10a, the maximum output of the service area for each is reduced But, to expand the
distance 12 between the macro cell using the same frequency channel, for example, generated in
the F6 between such frequency channel of section 11b frequency channels and F6 of section 10b,
this section 10b relatively large, reduction of inter-symbol interference lead to.

[0005]
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Base transceiver 14 is disposed in the interior 12 each macrocell.

Each base transceiver 14 allows reception and broadcasting of the radio signal using the
corresponding frequency channel.

For example, in the case of receiving a radio signal from the radio transceiver base transceiver 14

located in the compartment 10a is using the frequency channel F4, base transceiver 14 to be
adjacentor F7, F2, F3, F5, F6 frequency channel F1 in | operate.

[0006]

May result from the phone of the land base station originating the public switched telephone
network (PSTN) 15 via, or wireless transceiver other, call destined to one radio transceiver, mobile
telephone switching center access (MSC) 16 The called party must.

MSC16 the order so that it receives the call request, to start call processing in the central call
processor 17.

The central call processor 17 transmits to the predetermined base transceiver 14 signals via a
dedicated line 18 (the line such as micro-earth base station transmitting line).

The central call processor 17 determines based on the position of the portable handset, it sends
out a signal to the base transceiver 14 either.

Portable handset enters the macrocell 12, its position is registered in accordance with the visitor
location register or home, portable handset corresponding.

Therefore, the central call processor 17 to access the registration these matters, | will send to the
appropriate base transceiver 14 the corresponding telephone call.

[0007]

Portable handset can also be used indoors as well as outdoors.

portable handset therefore placed indoors, which requires service from the base transceiver 14
installed outdoors.
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If able to give a sufficient output both a portable handset and the base transceiver 14 is to
penetrate the building wall, and can directly communicate with the outdoor base transceiver 14
and portable handset placed indoors made.

[0008]

However, problems to be solved by the invention, as to transmit radio transceiver and base
transceiver 14 through the increase output, in addition to the interference to the relevant handset
same frequency is assigned, the base transceiver 14 other further interference caused also
increased.

[0009]

Therefore, the wireless communication system, especially in the context coverage inside
developed using attenuation characteristics of building wireless local links or wireless subscriber
line (WLL) have been sought.

WLL is a wireless line that connects to the cellular base transceiver outdoor at the request as soon
as the home wired standard phone or mobile cellular handset, indoor.

In order to isolate the interference caused by the WLL of the indoors to the outdoors users in
addition to the individual base transceiver 14 of the user, the system may serve as a protective

layer of a building.

Furthermore, by utilizing WLL, in portable handset in the same to that used outdoors call of higher
call charges, it is possible to make a local call cheap charges.

Furthermore, in the case where the user of the portable handset of outdoor transferred to indoor
environment the call, WLL to provide communication quality of indoor.

[0010]

The reach of radio waves to indoors, it is necessary to such devices compensate for most of the
indoor propagation loss resulting from the attenuation characteristics of the building by an outdoor
base transceiver.
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This indoor propagation loss is the height of about 90dB.
Therefore, it is possible to compensate for indoor propagation loss when the reflector is not in
proximity to the repeater antenna utilizing apparatus of the on-frequency repeater, such as the

antenna of the relay directional property and are disposed in earnest .

If, however, but in the case of using a (CPE) customer premises equipment that is installed in the
customer rarely requirements as described above is ensured.

[0011]

The one known method that is proposed to increase the utilization of the portable handset
dexterity indoor coverage are those including the use of expensive frequency shift repeater, such
as back-to-back base transceiver two (FSR).

The base transceiver first receives a signal from an outdoor base transceiver including audio
processing and error correction, demodulates the signal to baseband form, to the base transceiver

a second signal is demodulated send.

The signal is transmitted to the indoor portable handset by the base transceiver a second in the
end.

However, double Baseband Processing FSR of this kind, to doubling the delay of voice that
already exists.

Also, FSR of this type is the expensive and not suitable for use in mass market applications.

[0012]

The known methods of second, there is one that uses an inexpensive FSR that do not have a
voice processing capacity and error correction capability or demodulation,.

Here, the base transceiver transmits a signal at a first frequency, a portable handset is received at
a second frequency of the signal.

The frequency of the second in order to avoid intersymbol interference, assigned to the operation
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of the indoors, must be different from the first frequency assigned to run outdoors.

[0013]

It may attempt this portable handset, so try and receive messages through the second frequency,
and move or traffic channel (time slot) through the first frequency.

Indoor output signal of which was placed on the frequency of the first, very low by the attenuation
characteristics of the building, portable handset attempts to convey to the base transceiver the
state.

It is also possible that the base transceiver does not receive the message, but if it does not receive
the low power message, the base transceiver assigned to the portable handset and the other one
of that channel.

However, since both does not start at the frequency of the second channel of the base transceiver,
this assignment does not work.

[0014]

As mentioned above, the known prior art has failed to disclose an inexpensive cellular WLL.
Therefore, as described above, and prepares to use it for the building environment of the multi-line

use, the method and radio system local loop system capable of production of economically or
indeed housing complex, more than one door and single dwelling need to develop is occurring.

[0015]

Further, the above system is compatible with a digital cellular radio communication existing is
desired.

Finally, the system should not be allocated radio frequency many portions corresponding to the

radio frequency of the existing required than are currently assigned to the wireless communication
system.
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[0016]

Accordingly, the present invention has been made to overcome the limitations of the prior art,
provided for use in a building environment of multi-line use, a digital radio communication network
or apartment building, a plurality of doors and a single housing and an object thereof is to provide
a cellular radio system the subscriber line to be utilized.

[0017]

The present invention is directed to a supply of a digital wireless local loop that provides cellular
services in indoor user of the attenuation characteristics as a building.

[0018]

In order to achieve the other objects of the present invention and the above object for Solving the
Problems], then use the outdoor macro-cell based transceiver, a method of providing a digital
radio system subscriber line comprising the wireless transceiver in the indoor environment is
disclosed Ru.

[0019]

The method begins with the step of determining whether there is an outdoor environment or in the
indoor environment corresponding portable handset.

If you want to register its position in the visitor location register or home, the corresponding mobile
telephone switching center, its operating environment, ie this portable handset, register also be

outdoor environments or indoor environment, the portable handset.

Then, the central call processor to generate a position signal of the indoor or outdoor accordingly.

[0020]
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Communication signals are transmitted by the portable handset between the base transceiver in
response to the outside position signal via a plurality of first frequency, the generated.

Further, the portable handset is prevented from transmitting and receiving communication signals
over a plurality of frequencies other than the frequency of said one.

[0021]

Indoor location if the signal is generated, step through one of the plurality of second frequency,
and transmits a communication signal in a portable handset and a base transceiver followed.

Multiple frequency of the second plurality is different from the first frequency.

[0022]

Then, converting the predetermined conversion frequency communication signal transmitted by
the portable handset and the base transceiver followed.

This predetermined conversion frequency is different from the plurality of frequencies of the first
and second.

[0023]

Then, the method continues with the step of transmitting to and from the portable handset and
base transceiver communication signal converted.

[0024]

Finally, the method ends in step with the acceptance by the portable handset and the base
transceiver, converts the one of the plurality of second frequency communication signal received
at a predetermined conversion frequency.
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[0025]

Further, in order to achieve other objects of the present invention and the objects, advantages and
features, a system for implementing the steps of the method is also provided.

[0026]

The system includes a processor for generating a position signal to determine whether there is an
outdoor environment or in the indoor environment corresponding portable handset, corresponding
to indoor or outdoor depending on the determination result.

[0027]

The system also includes a well-based transceiver is installed in one of the plurality of cells that
defines a range of cellular service area one.

It is in conjunction with a portable handset and the processor, the base transceiver, operates to
perform communication with a portable handset via a plurality of frequencies assigned to the base
transceiver.

By receiving an outside position signal, the base transceiver transmits and receives

communication signals with a portable handset via the one of the plurality of frequencies of the
first.

[0028]

However, upon receiving an indoor location signal, the base transceiver transmits and receives
communication signals over one of a plurality of frequencies in the second.

[0029]
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Further, in cooperation with the base transceiver, as well as receiving a communication signal
through one of the plurality second frequency, the system comprises a transducer first
retransmitting the communication signals over a predetermined conversion frequency have.

Also receives communication information over the predetermined frequency conversion, the
conversion of the first re-transmitted to the base transceiver and the communication signal through
one of the plurality of frequencies in the second.

[0030]

Next transducers of the first and in association with a portable handset, it is possible to receive
communication signals from the transducer of the first through the conversion predetermined
frequency, the system, via one of the plurality of frequencies the second | have a converter of the
second to re-send to the portable handset the communication signal Te.

It also receives a communication signal from the portable handset via the one of the plurality of
frequencies in the second, with the acceptance by the conversion of the first transducer of the
second, the through the conversion frequency of the predetermined | will re-send the
communication signal.

[0031]

Finally, in association with a portable handset, when in the outdoor environment wherein the
portable handset, the system transmits and receives communication signals wherein the portable
handset via the frequency of the plurality of frequencies other than the first | a deterrent device for
preventing the.

[0032]

It is determined in the delivery system and method for providing a [action] the digital wireless local
loop system, first, whether in the outdoor environment either in the indoor environment is
appropriate portable handset.

If you want to register its position in the visitor location register or home, the corresponding mobile
telephone switching center, its operating environment, ie this portable handset, register also be
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outdoor environments or indoor environment, the portable handset.

Then, the central call processor to generate a position signal of the indoor or outdoor accordingly.

[0033]

Communication signals are transmitted by the portable handset between the base transceiver in

response to the outside position signal via a plurality of first frequency, the generated.

Further, the portable handset is prevented from transmitting and receiving communication signals
over a plurality of frequencies other than the frequency of said one.

[0034]

Indoor position signal if it is generated, through the one of the plurality of frequency second
communication signal in a portable handset and the base transceiver are transmitted.

Multiple frequency of the second plurality is different from the first frequency.

[0035]

The communication signal transmitted by the portable handset and the base transceiver is
converted to a predetermined conversion frequency.

This predetermined conversion frequency is different from the plurality of frequencies of the first
and second.

[0036]

The communication signal communication signal converted is transmitted between the portable
handset and the base transceiver, and finally, with the acceptance by the portable handset and the
base transceiver and received by the conversion frequency of the predetermined first It is
converted into one of the plurality of frequency two.
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[0037]

For a case to produce a telephone call to the EXAMPLES radio transceiver via a public switched
telephone network (PSTN) from a terrestrial base station originating telephone or portable handset
other, will be described in Figure 2 the operation of the present invention.

In this diagram, sequential steps associated with the operation of the present invention is shown.

[0038]

A central call processor 17 sends a signal to the appropriate base transceiver 14 based on the
position of the portable handset through a (microwave network or terrestrial base stations calling
line), corresponding dedicated line 18.

Further, the central call processor 17 transmits to the base transceiver 14 is also information

indicating which of the outdoor environment or indoor environment is appropriate portable
handset.

[0039]

In the case of the portable handset in the indoor environment, it requires service from the base
transceiver 14 at the outside.

If able to give a sufficient output both a portable handset and the base transceiver 14 is to
penetrate the building wall, communicating with the outdoor base transceiver 14 and portable
handset placed indoors can be directly .

However, transmission is performed by increasing the output of the radio transceiver and the base

transceiver 14, in addition to the interference with the associated handset co-channel is allocated,
the interference caused to the base transceiver 14 of the other increases further.

[0040]
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The outdoor base transceiver 14, in preparation for communication signal transmission in the
outdoors, the predetermined plurality of frequencies are allocated.

Multiple frequency of the predetermined frequency is in the band constituting the cellular radio
spectrum and 10b section 10a.

The predetermined frequency of the base transceiver 14 installed in a certain cell is different from
the predetermined frequency of the base transceiver installed in the cell of another adjacent.

The signal used for the communication, where the signal may be of any of voice, video or data.

[0041]

As indicated by block 20, in the first step of the present invention, it is determined whether or
outdoor environment it is in an indoor environment is a portable handset.

[0042]

This portable handset, if informed the local position register running in an outdoor environment, in
Shimesuru so in block 22, processor 17, to generate an outdoor position signal to be received by
14 base transceiver .

[0043]

By receiving an outside position signal, as shown in block 24, the base transceiver 14 transmits to
the portable handset communication signals over one of the plurality of frequencies of the first.
Further, as shown in block 26, the portable handset may be prevented from transmitting and

receiving communication signals over a plurality of frequencies other than the frequency of the
first.

[0044]
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On the other hand, if it notifies the local position register portable handset is operating in the
indoor environment, as shown in block 28, processor 17, to generate a position signal indoors.

[0045]

By receiving an indoor location signal, as shown in block 30, via one of the plurality of frequencies
the second portable handset and the base transceiver 14 transmits a communications signal.
Multiple frequency of the second is a frequency different from any of the plurality of frequencies of

the first assigned to the base transceiver 14 but have code to a plurality of predetermined
frequency assigned to the base transceiver of the adjacent cells 12 .

[0046]

Next, as indicated by block 32, and continues to step into a transformed predetermined frequency
communication signals.

Conversion frequency of the predetermined frequency is different from any of the plurality of

frequencies in the first and second, it is one of the plurality of predetermined frequency is still
assigned to the base transceiver 14.

[0047]

Multi-Frequency second is a channel of a set of dynamically changing and first.

During the time of day when most of the communication traffic takes place outdoors, to support the
services of the outdoor channel the majority assigned to the multiple of the first frequency.

However, traffic generated Turning indoors over night, in order to support the services of indoor
channels allocated to multiple second frequency increases.

The distribution of (resources), more channels will be accessible by the peak traffic time channels
that are available, customers pay higher rates than therefore can be accessed on advantageously.
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[0048]

Then, as shown in block 34, the operation proceeds to the step of transmitting to and from the
portable handset and base transceiver communication signals over the conversion frequency of
interest.

[0049]

Finally, as indicated by block 36, and ends at the step of preparation for receiving by the portable
handset and the base transceiver, converts the one of the plurality of second frequency
communication signal received at the converted predetermined frequency .

[0050]

The method disclosed above, is also one in which in addition to the process of transmitting a
signal to the base transceiver from the portable handset, showing the process of sending a signal
to the portable handset from the base transceiver.

[0051]
Showing (WLL) digital radio system subscriber line using FIG 3, constructed as described in the
present invention.

As illustrated, WLL is includes a base transceiver 14.

A plurality of predetermined frequency, the base transceiver 14 transmits and receives
communication signals with a portable handset.

Some wireless subtended advance, several predetermined frequency is adjusted to a
predetermined frequency band which constitutes the cellular radio spectrum is preferred.

[0052]
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By receiving from the processor 17 to an outdoor location signal, via one of a plurality of
frequencies F (1st), the base transceiver 14 outdoor, performs transmission and reception of
communication signals with a portable handset 38.

[0053]

In preparation for the portable handset which is located in the indoor environment 40 office
buildings such as residential, the base transceiver 14 receives an indoor location signal, the first
through one of the (2nd) multiple frequency F of the second | will send a communication signal to
the first converter 42.

Multiple frequency F of the second (2nd) is different from any of the plurality of predetermined
frequency to be used by the 14-based transceiver when communicating to the portable handset 38
is placed in an outdoor environment, the cell 12 adjacent It is the sign to a plurality of
predetermined frequency assigned to the base transceiver disposed.

Then, through the one of the plurality of frequencies the second base transceiver 14 receives a
communication signal from the transducer 42 of the first.

[0054]
Converter 42 of the first converts conversion frequency F given in (conversion) the frequency of
the communication signal from one of the (2nd) multiple frequency F of the second.

As a transducer 42 of the first, and are known to those skilled in the art, it is possible to use
conventional devices such as those used to change the frequency of a second, different
frequencies of the signal.

However, the converter 42 of the first, it does not change the content of the messages sent and

received, and not only the control channel processor and baseband speech processing, there is
no delay due to modulation and demodulation.

[0055]
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Converter 42 of the first, adapted to receive communication signals over the conversion frequency
of predetermined, but also for re-transmitting the signal to the base transceiver 14 via the one of
the plurality of frequencies the second further.

[0056]

Provided by the receiving transducer 44 of the second transducer 42 of the first to transmit a
communication signal over a predetermined frequency conversion.

The transducer 44 of the second receive signals via a transformation predetermined frequency,
comprising the receiving by the portable handset 38, and retransmits a signal at one frequency

multiple frequency F of the second (2nd) in.

Converter 44 of the second is placed in an indoor environment 40.

[0057]

Also receives from the portable handset communication signals over one of a plurality of
frequencies in the second converter 44 of the second re-conversion unit 42 first the signal through
the conversion frequency of the predetermined The fit is also for transmission.

[0058]

The converter 44 of the second frequency shifting repeater of a (FSR) is preferred.
The digital signals because it is retransmitted by using only different frequencies, there is no
change in the content of the message to be transmitted and received, there is no need to decrypt

the message content.

Therefore, in addition to the control channel processor and baseband speech processing delays
by the modulation and demodulation does not occur.

[0059]
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It is possible to eliminate the confusion of a frequency known to experienced by a communication
signal frequency conversion of the double type, to be caused by a portable handset 38 is in an
indoor environment 40.

However, in the portable handset 38 is placed in the outdoor environment, confusion of frequency
can be seen.

If the portable handset 38 outdoor receives signals through the conversion predetermined
frequency, and the handset 38, a message receiving instruction and to tune to one channel (2nd)

multiple frequency F of the second are likely to receive from the base transceiver 14, but this is not
something that can be used by applying to the handset 38.

[0060]

Therefore, the portable handset 38 outdoor, must be prevented from transmitting and receiving
signals to and from the base transceiver 14 via a plurality of frequencies other than the frequency
of the first.

This portable handset 38, the transmission and reception may be prevented by using the indoor
and outdoor changeover switch of the handset 38 side.

As the switch, there is a (SIM), such as subscriber identification modules of smart card types that
are specific buttons and physical, for outdoor applications and indoor.

[0061]

For practical use of the system and the identity verification process, it is revealed in connection
with the DCS-1800 system and GSM.

Information among many other, SIM used in these systems, since the enclosing the information to
be assigned to one of the subscriber class and subscriber network of various users of portable
handset, and indoor and outdoor Wireless services can be identified.

[0062]
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For example, a customer may be subscribed to only outdoor service.

Then the customer is prohibited SIM of one of the only "outdoor" is issued, to respond to the base
transceiver through the frequency of multiple frequency other than the first.

It is not to be limited in its position in the normal single cells, the plurality first frequency used for
outdoor communication by 14 base transceiver, the subscriber must be allocated according to a

frequency reuse pattern.

This allocation is achieved through the normal central processor 17.

[0063]

On the other hand, "indoor" SIM is issued, the response to the base transceiver is allowed through
only one of the multiple frequency of the second, customers who subscribe to only cordless
service (in the room) is more than one frequency of the first response to the base transceiver
through one is prohibited.

[0064]

In addition, customers who subscribe to both services outdoor mobile and cordless indoor, either
physical card of two, the double-ended structure of the single "indoor and outdoor" SIM is issued.

| forbid to the handset here, towards the end, "outdoors" is inserted into the portable handset,
communication becomes high or SIM of "indoor" also to listening.

If the customer enters the chamber, and pulled out of the portable handset and SIM, and re-
inserted towards the handset end towards the "indoor".

[0065]

In addition to the total amount of network resources that you are using the customer's fee
according to the price and the quality if it is the claims, and to develop a clear customer hierarchy.
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In other words, the highest revenue producing party is indoor and outdoor customer, the lowest
revenue is collected from customers of cordless.

(l.e., indoor and outdoor), by partitioning, the invention as described above may be the traffic

hours during peak communication is handled by preferential customers to pay high rates
communication type that occurs most often at the peak frequency of the more .

[0066]

For example, during the day is assumed most of the communication traffic to occur outdoors.

Thus, outdoor communications most, ie, the frequency of the predetermined frequency band
allocated to the base transceiver is allocated a plurality of frequency F of the first to the (1st).

Turning traffic indoors over night, frequency is allocated by many indoor communication.

That is, the frequency is assigned a number by the (2nd) multiple frequency F of the second.

[0067]

It is further divided plurality of frequencies of the second to take into account the identity between
the movable indoor users of mobile telephones such as permanent indoor users of cordless
telephones or the like.

Subscribers both types because it conflicts frequencies, it is possible to adjust the frequency of the
network resources more to be more accessible by the customer to pay a high price.

[0068]

The foregoing has described the invention in detail by way of examples, but when commercializing
the invention as defined by the appended claims, the embodiments and design alternatives that
various possible techniques of the present invention related | is considered to be approved by
those skilled in the field.
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[0069]

It should be noted that the present application, the "" supply system and method of supplying the
digital radio system local loop "Method And System For Providing A Digital Wireless Local Loop"
U.S. patent application 08/270, 070 filed on July 1, 1994 which is a continuation-in-part
application.

[0070]

As described in detail above, according to the present invention, in accordance with the present

invention, it is determined whether there outdoor environment either in the indoor environment is
appropriate portable handset first, indoor or outdoor depending on the result of the determination
the position signal is generated.

When the outside position signal is generated, as well as transmitted by the portable handset
between the base transceiver via a plurality of first frequency, the portable handset via the
frequency of the plurality of frequencies other than said first transmission and reception of
communication signals is prevented.

Further, when the indoor location signal is generated, transmitted and received at the portable
handset between the base transceiver is performed through the plurality of second frequency.

Then, by distributing it in accordance with the peak traffic different frequencies, adjusting the

network resources more frequencies to be a more accessible by the customer to pay high rates
and more such as using both indoor and outdoor | can be.

[0071]

Also, in response to the generation of indoor location signal, the signal transmitted from the base
transceiver, the signal frequency conversion since it is made in duplicate through the transducer
first and second, is caused by the portable handset in the indoor environment It is also possible to
eliminate the confusion of a frequency known empirically.

[0072]
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According to the present invention, since it is transmitted by using only different frequency signals,
no change in the content of the messages transmitted and received, there is no need to decrypt
the message content.

Accordingly, there is no possibility that in addition to the control channel processor and baseband
audio processing delay by modulation and demodulation may occur.
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output. - Terms of use - Legal
notice - Help -

CLAIMS JPH0847032

[0001]

Supply of the wireless local loop to operate to perforrm communication with a portable handset via
a plurality of frequencies the base transceiver installed in one of a plurality of cells defining a range
of cellular service area is assigned to it In the system, a step of determining whether there is an
outdoor environment it is in an indoor environment wherein the portable handset, to generate a
position signal of the indoor or outdoor depending on the determination result, according to the
outdoor position signal generated , to be received from one to the other and from the portable
handset (a) and the base transceiver, as well as transmit a communication signal via one of the
plurality of frequencies of the first, (b) the a step of blocking the handset is to transmit and receive
communication signals over a plurality of frequencies a frequency other than the first, in response
to the indoor position signal is generated, and the portable handset (a) and the base transceiver
The transmitting communication signals over one of the plurality second frequency different from
the plurality of frequencies of the first between, and the second communication signal transmitted
by the portable handset and (b) the base transceiver converting the converted predetermined
frequency different from the plurality of frequencies and the second one, it is possible to transmit
to and from the portable handset and the base transceiver communication signals that are (c)
conversion,And characterized by comprising the step of having the receiving by the portable
handset (d) and the base transceiver, converts the one of the plurality of said second frequency of
the communication signal received at the conversion frequency of the predetermined the method
of supplying the wireless local loop that.

[0002]

The method of supplying the wireless local loop according to claim 1, characterized in that the
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translation frequency and the predetermined plurality of frequencies in the second form part of the
cellular radio spectrum and the first.

[0003]

The method of supplying the wireless local loop according to claim 1, characterized in that a
plurality of said second frequency is, to code a plurality of frequencies assigned to the base
transceiver installed in one cell to another cell of the plurality .

[0004]

The method of supplying the wireless local loop according to claim 1, characterized in that said
communication signal is a voice signal.

[0005]

The method of supplying the wireless local loop according to claim 1, characterized in that said
communication signal is a video signal.

[0006]

The method of supplying the wireless local loop according to claim 1, characterized in that said
communication signal is a data signal.

[0007]

The method of supplying the wireless local loop according to claim 1, characterized in that a
plurality of the second frequency is selected based on the total amount of the position signals
generated indoors and said first and.
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[0008]

The method of supplying the wireless local loop in accordance with claim 1, wherein the step of
converting a communication signal transmitted by the base transceiver is performed in the base
transceiver.

[0009]

The method of supplying the wireless local loop in accordance with claim 1, wherein the step of
determining whether or outdoors or indoors in the portable handset is executed by the processor
of the mobile telephone switching center.

[0010]

In wireless local loop system for the portable handset adapted to send and receive communication
signals, it is determined whether or outdoors or is indoors the portable handset, either indoors in
accordance with the judgment result is provided with a processor for generating a position signal
corresponding to the outside, to one of a plurality of cells defining a range of cellular service areas,
are provided in order to work with the portable handset and the processor, the position of (a)
Outdoor response to receipt of the signal, and performs transmission and reception of
communication signals with the portable handset via the one of the plurality of frequencies of the
first, according to the receiving of the position signal (b) indoors, the plurality of frequencies the
second By transmitting and receiving communication signals over a single base transceiver
operates to perform communication with the portable handset through a plurality of frequencies
assigned to it, and in cooperation with the base transceiver, and the second receiving
communication signals over one of a plurality of frequencies, as well as re-transmitting the
communication signal via the conversion predetermined frequency different from the plurality of
frequencies of the first and second, and via the conversion frequency of the predetermined a
transducer first Te receives the communication signal, and operates to re-transmit the
communication signal to the base transceiver through the one of the plurality of frequencies of said
second transducer of the first and the portable In cooperation with the handset,Receiving
communication signals from the transducer of the first through the conversion frequency of the
predetermined, as well as re-transmitting the communication signal to the portable handset via the
one of the plurality said second frequency, the second converter second is received from the
portable handset a communication signal in one of a plurality of frequencies of two, and operates
to re-transmit the communication signal to the transducer of the first through the conversion
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frequency of the predetermined and, and a suppression device which works with the portable
handset, to prevent the portable handset to send and receive communication signals over a
plurality of frequencies a frequency other than the first in response to the position signal
generation outdoor wireless local loop system, which is characterized by.

[0011]

Wireless local loop system according to claim 10, characterized in that the converter, wherein the
first is mounted on the base transceiver side.

[0012]

Wireless local loop system according to claim 10, characterized in that transmit and receive
communication signals with the base transceiver transducer, wherein said first via the wireless
network.

[0013]

Wireless local loop system according to claim 10, characterized in that the transducer of the
second, wherein is installed in an indoor environment.

[0014]

Wireless local loop system according to claim 10, wherein the converter second, wherein a
frequency shift repeater.

[0015]

Wireless local loop system according to claim 10, characterized in that wherein said inhibiting
device is a switch.

Page 498 of 755



[0016]

Wireless local loop system according to claim 15, characterized in that it is a physical button,
wherein said switch is disposed on the portable handset on.

[0017]

claim 15 wherein, characterized in that it is an electronic module of at least one wherein the switch
has been adapted to be inserted into the handset to operate the portable handset in either an
outdoor environment or indoor environment wireless local loop systems.

[0018]

] Wireless local loop system as claimed in claim 17, characterized in that said one electronic
module may provide the operation of the portable handset in any of the outdoor environment and
an indoor environment, at least.
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Frequency Translation To Local Mulii-point Distrihwtion Sysicws for

Personal Commuuications Services

Baekground of the Invention

Low cost Personal Communication Services ("PCS™), which typically mclude
wircless telephone service, paging, ad digital dada transinvission, can succeed commercially
only if soveral conflicting requirements are properly balanced. Among these requirements are
low handset cost, low transmission power {o extend battery {ife and permit @ {ipghter bandset,
good speech quatity, and high user density.

At least two {orms of POS are currently available. The fiest form, Digital European
Cordiess Telecommunications (“DECT™) standard wircless felephanes operate at 1880-1908
MHZ. A UL.S. version of DECT, operating al 900 MHZ (ISM band) also exists, and a second
1.8, version of DECT operating ot 1900 MHZ, called Persomal Access Communication
Systems {(“PACS™) will be available in carly 1997, I Japan, a second {orm of PCS with
stmilar characteristics to DECT is available and is called the Personal Handyphone

System{“PHS™). The techaical parmmeters and capacities of these systems are known,

Summary of the favention

Broadband wireless access systems operating al millimeter wavelenpths including
Local Multipeint Distribution Systems (“LMDS") operating at 28 Ghz and other point-io-
multiple-point systems sueh as Digital Electronic Messaging Systems ("DEMS”) at 24 Gl
can be used 1o extend the range of PCS systems including DECT, PACS, and PHS as well as
providing other operational advantages. LMDS resembles in some respects cellular iclephone
networks. Bach home using LMDS is equipped with a Customer Premises Equipment
(“CPIY unit somprising a parrow beam antenna/millimeter transceiver unit on or at the roof
fine. Inside the home, a general purpose modem or shimilar gateway connects the
antennaftransceiver unit to various home information appliances, jucluding but not imited to
telephones, televisions, and compuaters. The home antenna/transceiver uns i L
communicate with sector bubs, cach bub having an antenna, the height of which will vary

from 15-25 meters, depending on desived range, local torrain, and local zoning and building

1.

SUBSTITUTE SHEET (RULE 26)
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rostrictions. Bach hab is in furn comnecied to a central office, which may act as a content
provider, an interface to the telephone system, or an interfee to the Internet,

In a first embodiment of the present invention, cach user will have o home gateway
that inchudes an interface to the DECT s or PHY s Fixed Access Unit (“FAU™), The FAL
provides the user with a standard telephone socket for connecting conventional anatog
cquipment such as telephones, fucsimile machines, modenms, and possibly Integrated Service
Digital Network ("ISDN") equipment. The home gateway inferfuce to the PCS FAU
provides frequency transhation from the DECT/PHS systom to the LM DY system. The home
gMCw%erHmcnmwcwdﬂ)aCPEuéhQUQwﬁewi At the huab, the teleplimy signal will
be received from tie LMDS system and conneeted to a DUCT/PHS base station through an
interface that provides the necessary frequency translation.

Inn se{:rjnd cmbodiment of the present invention, LMDS is used to provide 4 cost-
effective home use option for users of known celiular telephones and PCS users. In this
embodiment, when cellular telephons or PCS users are outside their homes, their handsels
transmit and receive signals to md from the host celiular/PCS site. Operation ts conventional
and knowt in this seeond embodiment when the user is outside the home environment,
Inside a house, the PCS or cellular telephone no fonger sends and receives signals to and from
the host cellul/PCS site, Instead, a speciaf ehannel i3 used which is dedicated to indoor use
and a picocel! unit transmits and receives signals fom the PCS or celiviar telephone vser amnd
transiates the signals up (© or down from the LMDS frequency range. I tumn, the picoeell
anit contnnaticates with an LMDS cell. The LMDS cefl is coupled to a cellular or PCS celi
site, which in turn can be coupled (o a mobile telephone switching office.

These ambodiments of the present invention will now be deseribed in detail, with

reference to the figures listed and deseribed below.

Brief Deseription of the Drnwings
Fig. | is a block dingran of the user’s side of a first embodiment ol the present
ivention
Fig. 2 is a block diagram of the hub side of the first embodiment of the present

mvention;
.
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and

Fig. 3 is a dingram ilustrating a second embodiment of the present invention,

Detailed Deseription of the Invention

Cellular telephone systems are known. Typically, the cell size is a circle with a radius
of § ki, which in turn requires a tall antenna. Given the relatively large coll size, individual
handsets are typically relatively powerful (approximately 1W into the handset’s antenna),
Often, the battery life of these handsets is fairly limited. Although digital cellular telephones
have improved voice quality over :nmk;g celtular telephones, neither digital nor analog
cetlular telephones are considered to be of “wire line™ quality.

DECT/PHS systems offer nearly wire line voice quality but enly at very shost ranges,
typically 50-150 meters. Given the short transmission distance, the handsets are usually
considerably fess expensive than those used in cellular telephone networks and the battery life
iz also typically longer. DECT/PHS and similar technologies have been incorporated o
various cordless tefephones systems. One standard for such systems is DECT which is
available in Burope, operating at 1880-1900 MIXZ, and in the U5, operating at 905-910
MHZ, Both DECT systems are Gme division, multiple access ("TDMA)time division
duplex(“TDD™) multicarrier and provide multiple stots for users within range of the
haszestations. In Burope, 12 slots are allocated per frame, and in the U8, 8 slots are altocated
per frame. The PHS in Japan is & TDD systeny.

DECT products are already in wide use in Europe and Asia and are Becoming
increasingly available in the U5, Both embodiments of the present invention can be readily
adapted to aperate with any DECT product or any other PCS system .

To provide wireless focal foop serviee wsing DECT/PHS over LMDS, each user will
have @ home gateway that includes a frequency transtation interface to the DECT/PHS Fixed
Access Unit (“FALP). The DECT/PHS FAU provides users with a standard telephone socket
far connecting conventional anafog equipment such as telephones, facsimile machines,
modems, and possibly ISDN equipment. The DECT/PHS FAU will be modified by replacing
the antenna wnit with a shielded coaxtal cable. The translation from the patticular

DECT/PHS FAU frequency band to the LMDS band is achieved uaing a simple frequency

iy
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transiation interface. The use of the simple fiequency transtation interface allows LMDS
service providers and other broadband wircless distribution systems to carry such PCS
technulogies as DECT, PHS, or PACE over their systems anywhere in the world.

At the hub end, the telephony sipnal will be received over LMDS, with a cell size of
up to 2 ki radivs, and connceted o a modified PCS radio port, with no antenna, through a
simple frequency interfaee simifar to the one used by the users. The PCS radio port can be
connccted to the radio port control units located at the contral office using known
transmission technigues, including copper wire, radio links, or fiber optic lines,

Fig. 1 is a block diagrms of the user’s side of a first embodinent of the present
invention, The original DECT fixed access unit ("FAU™) 15 is coupled to the user’s
telephone, fax, and modem. Frequency transtation vait (FTU) 25 is coupled to FAL LS.
FTU 25 is further comprised of power splitter 27, firat and second amplifiers 29 and 31, first
and second mixers 33 and 335, and second power splitter 37, FTU 235 steps up outgoing tratfic
from DECTAIS frequency to LMDS frequency and steps down incoming traffic from
LMDS frequencies 1o DECT/PHS frequency.

FTU 25 is in turn coupled to a home gateway unit 41, Home gateway unit 41 contains
a splitter which separates in-coming video and other high data rate signals from telephone and
other low rate signals and directs the telephone and low data rate signals into FTU 25, A
power supply alse resides within home gateway unit 41 and home gateway wnit 41 is in {urn
coupled to the CPE, including MM/RT transmitier unit 31, which comprrises at least a
transceiver operating ot the LMDS frequeney bind.

Fig. 2 is a block diagram of the hub equipment used in this fivst cmmbodiment of the
present invention. Hub FTU 70 comprises {irst power splitter 71, {isst and second amplifiers
73 and 75, first and second mixers 77 and 79, and second power splitter 81, Hob FTU 78 15
coupled through second power splitier 81 to a bi-directional PCS vadio port 82 . Through
first power splitter 71, hub FTU is coupled to hub interface 83 and data fransceiver 85, Data
transeeiver 85 and TV transmitier 87 are coupled through power splitter 8% 1o hab interface
831, 1iub interface 83 is in tum coupled to MMYRF transceiver 95,

This first cimbodiment of the present invention offers the possibility ol significantly

reducing infrastructure cost and increasing the aystent’s range from 150 mto 2 km by using

A
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only one tall antenna at a hub to distribute telephone, video, and high speed data services in
the LMDS band to users located within a 2 km radius by one service provider instead of using
several other pntenna towers in the same area for wireless tocal foop services only at the PCS
hand. The relatively shimple and inexpensive frequency translation tnderface proposed in thig
first embodiment atlows LMDS or any broadband wireless system service provider al
milfimeter wavelengths o use PCS technologies such as DECT, PHS, or PACS in any part of
the world with minimum modification.

This first embodiment of the present Brvention has been described using DECT/PHS
systems over LMDS and has been tes sted with both U.S. and Buropean DECT systems, Ina
similar fashion, other embodiments of the present invention could be adapted for use with
other tow tier PCS and cordless systems, such as the Japanese PHS and the U8, PACS, ifthe
service providers so desire, ' ’

In a second embodiment of the present invention, LMDS §s used to provide a cost-
effective home ase option for users of known cellular telephones and PPCS users. As shown
in Fig. 3, when celluar telephone or PCS users are outside, their handaets transmit and
receive signals to and from eclular tower 110, While the user is in an outside environment,
aperation of the cellular and PCS telephones is conventional and known.

Onee inside house 117, however, the PCS or celiulur telephone no tonger sends and
receives signals to and from celhudar tower 1100 Instead, a pleocell wnit TS transmits and
receives signal from the PCS ar cellular felephone users, translating them up to or down {rom
the LMDS frequency range. In turn, picocell unit 15 communicates with an LMDS cell
transmitter 121, 1 is readily foresceable that an LMDS ol 121 and o colhaar or PCS system
cell 123 would be co-located. LMDS cell transmitter 121 is coupled to ecllular or PCS cell
site 123, which is in turn coupled by a T-1 link 1o a mobile telephone switching office .

fn this second cmbodiment, a portion of the LMDS bandwidth in the 28 Gliz band is
used to extend the range of tnstalied cellular or PCS base stations to vary low power on-
premises/in-premises re-radiators, catled herein picocetl units TS Between 1.5 MIZ and 30
MEZ of the LMDS bandwvidth s used for this purpose.

When the aser is inside a bouse, the celladag/PCS handset communicates with picoccl

unit 115 at cellulae or PCS frequencies. As the user moves outdeors, the service is provided
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directly between the user and a host cellulm/PCS cell site in a known manner, The fink
between the cellalar/PCS system and the picocell units is iplemaented b.y co-locating an
LMDS host cell site 121 with each cellular/PCS cell site. This host cell 121 will use some of
the 28 GHz band o transport up-converted cellular/PCS signals to the premises-located
picocell units, which will in s down-convert the signals back to the appropriate
celtular/PCS band and re-radiate af very low power. The murror image of this process
provides the reverse channel capability.

Additional LMDS band re-sadiator host cells may be necessary {o assure coverage al
28 GHz, where propagation 18 genemliiv more Hmited and typieal cellular/PCS cell spacings
may not provide adequate coverage. In the celhilar regime, a separate, perhaps properly
called “virtual” collular/PCS cell site can be defined as a PN offset for COMA or a dedicated
RE channel for GSM/TDMA for in-premises use. This allows the celhulae/PCS operator to
distinguish between in-premises use and outdoor use so that different billing rates can be used
for these different usages,

As in traditional microcells, cither fiber connected or microwave comnected, the
LMDS signal now transparts the fully modulated celhular/PCS bandwidth, and the picocell
unit does not perform any modulation or demodulation function. The downlink functions
performed at the picocel] unit are reception and {iltering in the LMDS band, down conversion
from LMDS fregpencies (38 Gz i celtular or PCS frequencies (850 MEZA.O Ghe), nd re-
radiation i the collular or PCS band. In the uplink direction, the picocell unit performs the
functions of LNA for celiudar or PCS, upconversion to LMDS, combining with any other
asage of the LMDS speetrum in the uplink, and propagation of the combined LMDS signa
back to the LMDS host cell. Al portions of this second embuodiment use digital modulation,
which is somewhat more fraud resistant than analog cotlular,

This second embodiment alfows wireless in-premises aceess {o compete with wireling
telephony prices while supporting {ull mobile telephony, at market-driven mobile telephony
prices outside the premises. It simulfaneously supporis the “one-number aceess” that
personal communications concepts envision. Dy linking the user to in-premises wireline-
alternative service and still allowing celiulat/PCS service, it should encourage co-ordinated

fong distanee service.
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L BT
What Is Claimed Is:
{. Ina wircless telephone network operating at a first frequency band, the network having a
plurality of user wireless handsets and network transceiver bubs, a system for extending the
range of the tansceiver hubs and the handsets, the system comprising:

a hub frequency translation unil, for receiving incoming telephone signals at a first
predetermined {requency, for translating the incoming telephone signals {o a second
predetermined {requency, for receiving outgoing telephone signals at the second
predetermined frequency, and for translating the outgoing telephone signals to the first
predetermined {requency; and -

a user frequency translation unit, for recsiving incoming telephone signals at the
second predelermined frequency, for wanslating the incoming telephone signals to the first
predeterntined frequency, for receiving outgoing telepbone signals at the first predetermined
frequency, and for translating the cuigoing telephone signals from the first predetermined

frequency to the second predetermined ficguency,

3.t a Personal Communication Service telephony system having user equipment, a plurality
of liubs, and a central office, a range extending systeny comyprised af:

a plurality of access units coupled to the Personal Communication Service user
equipment of a plurality of users for translating signals from the user equipment aperating af
an operating frequency of the Personal Commuanication Service telephony system to a second
predetermined operating frequency and back;

a plurality of transceiver units for transmilting and receiving signals at the second
predetermined frequency coupled to the access units;

a plusality of translating hubs for receiving signals at the second predetermined
aperating {requency, for transiating the signals to the operating frequency of the Personal
Communication Service telephiony system, for providing the transhatesd sipnals to the Personal
Communication Service telephony systom, for receiving sipnalds from the Personal

Communication Service telephony system at the operating frequency of the Personal

e
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Communtcation Service, {or trangiating the received signals o the second predetermined

operating frequency, and for transimitting the translated signals to the transceiver units.

3. The range extending systam of clabm 2 wherein the operating frequency of the Personal
Communication Systen: is between 800 and 2000 MHZ and the second predetermined

operating frequency is between 24 and 28 Ghe,

4. In a cellular telephone system, a system for utilizing a second wireless telephone systen to
reduce telephony costs, the system cmﬁprising:

a residentind [requency translation unit By recelving and transmitiing to at feast a first
cell of the second wireloss telephone system at a predetenmined sccond wireless system
operating {requency and for receiving and transmitiing at a {irst wireless system operating
frequency to a cellular telephone hand-held transceiver, the frequency translation unit
transiating telephony sigoals to and frone the fivst and sceond wireless system eperating
frequencies,

4. A system for reducing the cost of using cellular telepbones having an operating frequency,
the system comprising a pluralily of user premises micro-celhilar transeeivess, for receiving
and transmitting telephony sipnals at a first predetermined frequency to a plorality ol micro-
celiular base stations operating at the first predetermined frequency, the miero-cellular base
stations and the micro-celular transceivers both translating the signals from the first

predetermined frequeney to the operating frequency of the cellalar telephones.

6. The system of claim § wherein the transceivers and micre-cellular base stations first
predetermined operating freguency is between 24 and 28 Ghz and the cellular telephone

aperating frequency is bebween 800 to 2000 MITZ.
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INTEGRATING COMMUNICATIONS NETWORKS.

The present invention relates to the integration of two different
communications networks. it particularly reistes to a terminal which can be

operate simultaneously in both networks.

Existing mobile communication networks have protocols which rigidly define
specific parameters. For example, the GSM, D-AMPS and PDC networks
operate using time division multiptexing (TDMA). For each frequency channel,
a TDMA time frame is defined. The TDMA time frame has a fixed number of
time slots of fixed duration and gach time slot represents a channe! through
which a mobile terminal and a base stalion communicate. A particular
terminal uses a time slot {o transmit 3 message to the base station once per
time frame and the base station uses another slot to fransmit a message o
the particular terminal once per time frame. The TDMA time frames are

cydlically repeaied one after the other.

The characteristics of the time frame vary from network to network. In the
GSM network, the time frame is divided into eight ime slots and each frame
has a duration of 60/13 ms. In the D-AMPS and PDC networks, the time

frame is divided into 3 siols, and each frame has a duration of 20 ms.

QOther types of radic communications networks are proposed. One such
network is the Bluetooth low power radio frequency (LPRF) network described
at http:/Awww blustooth.com. This communications network is proposed to
ocbviate the need for physical elgciical connections between electrical
devices.
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2
it would be desirable fo inlegrate the new or proposed communications

networks with an existing communications network or networks.

According {0 one aspect of the present invention there is provided a terminal

in a mobile radio communications nebtwork, as claimed in claim 1.

The timing of the second radio communications network is such that the
timing of the mobile communications network and the timing of the second
radio communications network can be aligned. This allows the two networks
lo be easily integrated through the terminal.

The terminal can simultaneously operate in both networks by transmitting or
receiving in one network while simulianeously transmitling or receiving in the
ather network.

The second transceiver means defines a super-frame having said integer
number of slols and a slot allocation pattern for each connection. The
allocation patterns define what each slot in the super-frame is used for. The
super-frame has a finite length and is cyclically repested. The allocation
pattern has the same finite length and is repeated with the super-frame. The
finite length may be fixed or variable. The allocation pattern is preferably
variable. The second communications network is preferably controlled using
gllocation patierns by transmitting one to each of the other transceivers in the
network. The siot length in the second communications network may be fixed

or variable,

The terminal by defining the allocation patiern is capable of avoiding critical
concurrent aclivities by the terminal in the first and second communication
netwarks, This supports integration of the first and second networks, eases

type approval and simplifies RF design. The critical concurrent activities may
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3
be predefined in the terminal. They are typically those activities which are
difficult or impossible to handle concurrently. One example may be
simultaneous transmission in both networks ancther may be simultaneous
reception in both networks.

For a betler understanding of the present invention and to understand how
the same may be brought into effect, reference will now be made by way of
example only to the following drawings in which:

Figure 1 #lustrates an LPRF communications network including master and
slave units;

Figure 2 fllustrates the common time frame of the LPRF communications
network;

Figure 3 lustrates a fransceiver suitable for use as a master unit or a slave
unit;

Figure 4 iltustrates a mobile terminal for simullaneously operating in two
communications nelworks,

Figure 5 illustrates the integration of & mobile communications network and
an LPRF communications network via the mobile terminal of Figure 4;

Figure 6 Hlustrates the time frame used in the mobile communications
network;

Figure 7 illustrates the allocation of LPRF time slots in an LPRF
communications network integrated with a first G8M mobile communications
network;

Figure 8 illusirates the allocation of LPRF time siols in an LPRF
communications network  integrated  with &  second GSM  mobile
commumnications network;

Figure 9 illustrates the aliocgtion of LPRF Hme slots in an LPRF
communications network integrated with a PDC or D-AMPS mohile

communications netwark; and
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4
Figure 10 illustrates how the common time frame of the LPRF

communications system can be shifted.

Figure 1 illustrales a network 2 of radio transceiver unils, including a master
unit 4 and slave unils 6, 8 and 10, communicating by transmilting and
receiving radio packeis. The master unit is the transceiver unit which iniliates
the connection of a slave to the network., There is only one master in a
network. Referring 1o Figure 3, the transceiver unils are synchronised o 2
common time frame 20 for the network controlled by the master unit 4. This
time frame consists of a series of time slols 22-29 of equal fength 1 kach
radio packet transmitted in the network has its start aligned with the start of a
slot and a single packet is fransmitted in the network at a time.

When the master unit is performing pointdo-point  communication a
fransmitied radio packet is addressed {o a paricular transceiver which may
reply to the master unit by transmilting a radio packet addressed lo the
master unit in a following fime slol. Any tme misalignment between the
master and a slave is corrected by adjusting ihe timing of the slave so that #

corresponds to that of the master unit 4.

The {ransceivers transmit and receive, in this example, in a microwave
frequency band, dlustratively 2.4 GHz. The network reduces inferference by
changing the frequency at which each radio packet is transmitted. A number
of separate frequency channels are assigned each with a bandwidth of 1MHz,
and the frequency may hop once every time siof at a rate of f hops/s. The
frequency hopping of the transceivers communicaling in or joining the network
is synchronised and controlled by the master unit. The sequence of hopping
frequencies is unigue for the network and is uniguely determined by the
master unit, Although each slot is allocated a different one of a sequence of

hopping frequencies it is possible for a radic packet to extend over a number
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of slots and in this case the frequency at which the packet is transmitted

remains constant at that allocated to the slot at the start of the packet.

The network 18 a radio frequency network suitable for transmitting voice
information or data information befween transceivers. The fransmissions
made are of low power, for exampie 0 to 20dBm, and the fransceiver unils
can effectively communicate over {he range of a few centimetres to a few tens
or hundred of metres. The master unit identifies the other transceiver units
within its fransmission range and sets up a communication link between the
master unit and that slave unit.

An allocation pattem is defined for each connection in the network. This
allocation pattern defines whether a slot is used of not. i the slot is used i
defines how the slot is used. Possibilities for using slols may include that a
slot is:

a down-ink slot (D)

an up-link slot (U);

a continuation slot {ie a slol in which the aclivity of the previous slot may be
continued e.g. {o transmit packets that extend over several slols) (C);

an unused slot (-}

a slot with the property above but fixedly reserved for a cerfain connection
{F).

Up-link is transmission from the slave unit {0 the master unit and down-link is

transmission from the master unit to 3 slave unit. An exampie of iwo allocation

patierns is:

Pattern 1 for Paltern 2 for
Siot No Siave Unit 6 Stave Unit 8
0 D D
1 U U
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DF -
DCF -
UF -
UGCF -

£ 2 S~ % B AN

The allocation patierns have a finile length of six slots in this example and are
cyclically repeated until changed. The collection of slots {o which each of the
allocation patterns are applied, in this case six slots, form a super-frame. The
master uses radio packels to supply control information {o the slave units.
This control information confrols the size of the super-frame and the allocation

patterns for the super<frame used by each of ihe slave units,

it the example slave unit B may be active at any slol. Slots 3 and 5 are
marked as continuation slots, thus packets that exiend over two slots starting
i siot 2 and 4 can be used. Furthermore, slots 2 {o 5 are fixedly reserved for
stave unit 6 providing a guaranteed capacity to this slave. Slofs 0 and 1 are
shared with the connection to slave unit 8. Slave unit 8 may save power by

ignoring the traffic in the slots 2 to 5 compleliely.

Referring to Figure 3, a schematic illustration of a transceiver unit 40 is
shown. This transceiver unit may funclion as a slave or a master unit, Only as
many functional blocks and interconnections are shown in this diagram as are
necessary o explain in the following how a transceiver unit and the
communication network operates. The transceiver unit 40 containg a number
of functional elemenis including: an  antenna 48, receiver 50,
synchroniser/packe! decoder 54, controlier 60, memaory 56, packetiser 42
and transmitter 44. Although these elements are shown as separate elements
they may in fact be integrated together and may be carried out in software or
in hardware.
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Data 1o be transmitied in the pavioad of a packet by the fransceiver unit 40 is

suppiied as data signat 41 to the packetiser 42 or as control information from
the controller 80. This conirol information may define the length of a super-
frame and the allocation pattern for the super-frame. The packetiser 42
places the data or conirot information info a packet 30 which is addressed io a
particutar unit and supplied as signal 43 {o the fransmitter 44, The transmitter
44 modulates a carrier wave in dependence upon the transmission freguency
control signal 47 supplied by the controlier. The frequency of the carrier wave
15 controfled to be one of a sequence of hop frequencies by the transmission
frequency control signat 47, which aisc controls the timing of the transmission.

The antenna 486 receives a radio signal 51 and supplies it o the receiver 50
which demodulates the radio signal 81 under the control of a reception
frequency control signal 42 supplied by the controller 60 to produce a digita
signal 53. The digital signal 53 is supplied to the synchroniser/decoder 54,
The synchroniser accepis those received radio packefs addressed to the
transceiver 40 and rejects those received radio packets that are not
addressed o the transceiver 40. The synchroniser/decoder 54 in combination
with the controlier 80 synchronises the ransceiver unit 40 {o the time frame of
the LPRF network. The controlier compares the time at which a radio packet
was received with the time at which the radio packet was expected to be
received and shifts s tming to  offset  the difference. The
synchroniser/decoder 54 also decodes the received packet. If the transceiver
is a slave unit any control information in the packet is supplied {o the
controfier 80 and any data in the packet is provided as data culput signal 57.
The conirol information including the length of a slot, the length of a super-
frarme and the pattern allocation is stored in the memory 56.

The frequency at which the transceiver 40 transmifs or receives cycles or

hops through 8 sequence of frequencies, with one hop per slol. The
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frequency f of the hopping is the inverse of the siot length {. The transmission
frequency control signal 47 and the reception frequency control signal 49
respectively control the transmifter 44 and the receiver 50. A slave unit
emulates the timing of the master unit. The sequence of frequencies through
which the hopping cycles is dependent upon the master unit. The position
within the cycle is dependent upon the emulated fime. The transmission
frequency control signal 47 and the reception freguency control signal 49 also

control when and for how ong the transceiver is receiving or transmitting

The controfier 60 in a master transceiver unit defines the allocation patterns
by aliocating time slots in the common LPRF time frame. It controls the slaves
via fransmitied control information including the aliocation pattern. Figure 5
Hustrates the inlegration of the LPRF communications network 2 previously
Hustrated in Figure 1 with a mobile radio communications netwark 106. The
mobile network 106 comprises a base slation (BTS) 102 and a plurality of
mobile terminals (MT) one 100 of which is iHlustrated. The maobile network 106
is & conventional network such as G8M, DCS 1800, D-AMPS or PDC. The
mobile terminal 100 fransmits to the base station {up-ink, U) and receives
from the base station (down-ink, D} in the manner defined by the network and
known to those skilled in the art. The mobile terminal 100 also simultaneously
functions as a master transceiver in the LPRF communications network 2.
The mobile terminal 100 transmits fo the slave unils (downdink, D) and
receives from the slave units {up-link, U) in the manner previously described.
Thus the mobile terminal is an interface and can interact in both the mobile
network 106 and the LPRF network 2.

Referring to Figure 4, the mobile terminal 100 is ilustrated. The mobile
terminal 100 has a transceiver 40 for use in the LPRF network 2, a cellular
phone unit 62 which allows it to communicate in the mobile network 106 and a

control unit BO. The iransceiver unit 40 was previously described in
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connection with Figure 3. The cellular phone unit 62 funclions as a normat

celiular phone and conirols the activity of the terminal 100 in the network 108,
The control unit 80 controls the integration of the mobile network 106 and the
LPRF network 2. Although in this figure the celiular phone unit 62, the control
unit 80 and the transceiver 40 are shown as separated units they may in fact
share common resources such as hardware interfaces, processors especially
D8P, and memory or be integrated as a single unil. Thus the controller 80 in
fransceiver 40 may also funclion as the control unit and provide resources {o
the phone unit 62. Resource conflict may arise in this instance and the
aflocation patierns for the LPRF network may be defined to avoid such
conflict.

The mobile network 106 is typically a TDMA netwaork. Figure € fllustrates the
common timing system 110 used in the mobile network. The system cyclically
repeats a time frame as time frames 112 and 114 eic.. Each of the mobile
time frames 112 and 114 are subdivided into mobile time slots 116, 118, 120
...130 each having a length L. Each mobile slot is used for the transmission of
a message from a mobile terminal {0 a base slation or from a base station to
a maobite terminal. The terminal 100 in the mobile network 106 will generally
transmit one message and receive one message each frame. The remaining

slots are used by olher mobile {erminals.

in the GSM network the frame size is 80/13 ms and the there are 8 time slots
per frame. In the D-AMPS and PDC networks the frame size is 20 ms and
there are 3 time slots per frame

The LPRF slot length used by the mobile terminal 100 is chosen so that
synchronisation between the mobile network and the LPRF network is
possible. The length / of the LPRF time slotf is chosen so that a whole number
of LPRF time slots fit into one time frame of the mobile nelwork 106 or &
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muttiple number of such time frames. A superdframe in the LPRF network will
have this whole number of slots. Consequentily when a super-frame is
cyclically repeated in the LPRF nelwork, the relationship between the siots of
the LPRF network and the siots of the mobile network is specified. The
beginning of sach super-frame is preferably aligned with the beginning of a
time frame in the mobile network.

The mobile terminal may be adapted or adaptable to operale in two different
mobile networks which use different mobile frame lengths. The length of the
LPRF time slot is chosen so that a whole number of time slots it into one time
frame of the mobile network 108 or a multiple thereof, ivespective of the size
of the time frame of the mobile naetwork Le. irrespeactive of whether it is GSM
or alternatively PDC or D-AMPS.

if N LPRF time slots of size /it into o GSM frames of size L and N' LPRF time
siots of size [ fit into § PDC or D-AMPS time frames of size L' then, because
L=60/13 ms and L'= 20ms:

f= (BO13x(/N} = 20BN

The value / represents the size of a slot in the LPRF network. The value N
represents the size of a superfframe in the LPRF network when it is
integrated with a GSM mobile network. The value N represents the size of a
super-frame in the LPRF network when i is integrated with a D-AMPS or PDC
mobile network, it should be appreciated that the size of the siot / may vary if
for example the mobile terminal operates in a mobile network of another type
with a different size of siot.

To reduce packet overhead it is preferable to have | as large as possible. it is
also preferable 10 have an even number of LPRF time slots per mobile time

frame thus allowing pairs of up-tink and down-link activities.
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if fis given (eg 1=0.625 ms as in Bluetooth) searching for the smallest possible
o, BN N (with even N°, N) vields: a=13,8=1,N'=32,N=06=3*N

Referring fo Figure 5 the LPRF network 2 is configured to use slot lengths of
this length by the mobile terminal 100. The master and slave units are
configured. Referring to Figure 4, the control unit 80 via the phone unit 62
identifies the mobile network. it then determines the value of { and the size of
the super-frame, or if /is predetermined and fixed, determines the size of the
super-frame. Thus the slot length used by the mobile terminal in the LPRF
network may be fixed permanently or may be varied in the future when the

mchile terminal moves info different mobile network environmenis.

The conirol unit also determines suilable allocation patterns for the super-
frame. The aliocation patterns and the super-frame size are then provided to
the transceiver unit 40. This transceiver unit acls as a master unit in the LPRF
network. lts activily is controlled by the parameters: super-frame size, siot
length 1 and the allocation patterns. The master also transmits the super-
frame size and allocation palterns {o the slave units. The siot tength § will also
be transmitted if it is not fixed for the network. Thus all the unils in the LPRF
network have the necessary paramelers to synchronise with the mobile

netwark.

The terminal 100 acts as an interface between the mobile and LPRF networks
and it operates simultaneously in both. However, concurrent activities and
especially concurrent transmission by the mobile terminal 100 in the mobile
network 106 and in the LPRF nelwork 2 may cause interference and iype
approval difficulties. The communication of the base station 102 and the
mobile terminal 100 in the mobile network is controlied by the base station.

The communication of the mobile terminal (master unil) 100 with the slave
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units in the LPRF network is controlied by the mobile terminal (master unit)
100 as previously described. The LPRF network may be controlled by the
rmobile terminal acling as a master unit {o maintain synchronisation of the two
networks and o prevent simulianeous transmission by the mobile terminal
100 in the two nebworks. The conifroller 60 in the mobile terminal 100 can
synchronise the two networks by shifting the LPRF timing relative to the

mohbile network, This preferably aligns the limings.

One possible algorithm for determining an allocation pattern such that the
mobile terminal does not ransmit simultangously in both networks will now be
described. The control unit 8O is informed by the phone unit 62 when the
mobile terminal 100 will next transmit and receive in the mobile network 108,
Having identified the period of next transmission by the mobile terminal in the
mobile network, the control unit 80 can create an allocation paltern by
allocating any LPRF time slots which are wholly or partly contemporaneous
with this period to transmission by the slave units in the LPRF network, that is
reception by the mobile terminal {master unit). The remaining LPRF slots are
then allocated {o elther transmission or reception by the mobile terminatl in the
LPRF network. Preferably, the LPRF network and mobite network are aligned
so that an LPRF time slot begins at the end of the mobile slot in which the
mobile terminal transmilted in the mobile network. This LPRF slot is
preferably used by the maobile terminal 100 {o transmit into the LPRF network.

The master unit {mobile terminal 100) in the LPRF network may or may not
be allowed fo receive packets when the mobile terminal is transmitling in the
mobile network.

The allocation patlern may depend upon the type and number of devices
which are active as slave units in the LPRF network, Particular devices may

require higher communication rates or real time communication for example.
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Referring to Figure 7, three possible aliccation patterns 1), 2) and 3) made by
the control unit 80 according to the above algorithm are ilustrated. The
mobile network s a GSM network and in these examples N=6 and
=10/12ms. A super<frame comprises € LPRF time slots labelled 0 1o 5 in the
Figure and i spans one GSM time frame. Transmission {down-link, D} in the
LPRF network by the mobile terminal during slot 5 is forbidden. in these
allocations, the up-link transmission from slave to master unit immediately
follows the down-link fransmission from master unit to slave. According to the
first allocation, in the LPRF network the mobile terminal transmits in siot G,
receives in slot 1, and is otherwise inactive. According to the second
altocation, in the LPRF network the mobile terminal fransmits in slots 0 and 3
and receives in slots 1 and 4. According {o the third allocation, in the LPRF
network the mobile terminal transmits a packel, which extends over slols 0
and 1, and another which extends over slots 3 and 4 and receives in slots 2
and 5.

Referring fo Figure 8, another allocation made by the control unit 80 is
lustrated. The mobile network is a GSM High Speed Circult Switched Dals
(HSCSD) 2+2 network and {he number of LPRF fime slots per G3SM time
frame is six labelled O o § in the Figure. In this allocation, the up-ink
fransmission from an addressed slave to the master unit follows fwo LPRF
time slots after the down-link transmission from master unit addressing that
siave. Three separate slave unils are addressed in slols 0, 1 and 2.
Transmission {down<ink, D) in the LPRF network by the mobile terminal
during slots 4 and 5 is forbidden. In the allocation, in the LPRF network the

mobile terminal transmils in slots 0, 1 and 2 and receives in siols 3, 4 and 5.

Referring o Figure 9, another aliocation patiern made by the controller 80 is
flustrated. The mohile network is a PDC or D-AMPS network and the number
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of LPRF time slois per GSM time frame is 26 labelled 1 to 28 in the Figure.

Transmission {down-link, D} in the LPRF network by the mobile terminal
during slots 18 to 28 is forbidden. In this allocation pattern, the mobile
terminal is able {0 transmit and receive in the LPRF network siots 1 o 17 and
to receive only in siots 18 to 26.

Figure 10 Blustrates how the LPRF tming readiust to a change in the timing of
the mobile network. In this example the mobile ime slot in which the mobile
terminal transmiits in the mobile network changes from slot 3 to siot 6. This
may occur for example when the mobile terminal is handed over by one base
station to another in the mobile network. The resynchronisation of mobile and
LPRF networks is achieved by the cellular circuitry 62 informing the control
mobile terminal 100. The superframe is shifted by an integer number of
LPRF time siois but the ‘é!ic}cation pattern within the supersrame remains

unchanged and shifts with the super-frame.

Although a parficular implementation of the invention has been described i
should be appreciated that the implementation may be varied without
departing from the scope of the invention as defined by the claims. In
particular the invention is not limited to the particular mobile networks and
LPRF network described.
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Claims

1. A termunal for simulaneocusly operating 1 a first moblle radio
communications network and a8 second different radio  communications
network, comprising:

first radio transceiver means for transmitting and receiving in said mobile
communications network and arranged such that successive transmissions by
said first transceiver means in said mobile communications network are
separated by a first period of ime or a2 multiple thereof; and

second radio transceiver means for fransmilting and receiving packets in the
second radio communications network, arranged for fransmilting andior
recaiving an integer number of packels sequentially in the first period of time
or a multiple thereof.

2. A lerminal as claimed in any preceding claim, wherein the second
fransceiver means controls the second communications network by defining
allocation patterns for fransmission andior receplion of packets in the second
communications nebtwvork.

3.A terminal as claimed in claim 2, wherein said allocation patierns controls
the timing of {ransmissions of packets within the second communications
network.

4 A terminal as claimed in claim 3, wherein said allocation patierns controls at
what ime fransceiver units in the second communications network are given
access to the network, whether that access is for transmission or reception
and the duration of that access.

5. A terminal as claimed in any one of claims 2 to 4, wherein said allocation

patterns avoid predetermined concurrent activiies at the terminal.
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8. A terminal as claimed in claim 5, wherein said allocation patterns avoids or
prevents transmission of packets in the second communication network by
the second transceiver means while said first transceiver means is

transmitting in the first communications network.

7. A terminal as claimed in any one of claims 2 {0 8, wherein said allocation
patterns_allows the transmission of packets in the second communication
network by the sscond transceiver means only when the first transceiver

means is not transmitling in the first communications network.

8. A terminal as claimed in any one of claims 2 {o 8, wherein said allfocation
patterns have 2 finite length, equal to said first period of time or a multiple
thereof, and is cyclically repeated,

S A termingl as claimed in claim 8 wherein said length of the allocation

patterns are variable, being controlied by said second transceiver means.

10, A terminal as claimed in any one of claims 2 o 9, wherein said aliocation

patierns are variable being controlied by said second transceiver means.

11. A terminal as claimed in any preceding claim, wherein the second radio
transceiver means is a TOMA iransceiver and said first period of time

corresponds (o a TDMA frame.

12. A terminal as claimed in any preceding claim, wherein the second radio
transeeiver defines a common time frame used in the second radio

communications network
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13. A terminal as claimed in claim 12, wherein the common time frame
comprises a series of siots having the same length, wherein at most one

packetl is fransmitted in the second communications network during each siot.

14. A terminal as claimed in cigim 13, wherein the length of the siot is such
that a first integer number of slols correspond o the first period of time or a
muttiple thereof.

15. A terminal as claimed in claim 14 wherein said first integer number of slots

is an even humber of siois,

18. A terminal as claimed in claim 14 or 15, wherein said first integer number

of slots is minimum but greater than ons.

17. A terminal as claimed in claim 13 or any preceding claim when dspendent
upon claim 13, wherein the length of a slot is such that a second integer
number of slols correspond to & second period of lime, representing the
period of hime belween successive fransmissions in a third mobile radio

communications network, or a multiple thereof,

18. A terminal as claimed in claim 17 wherein said second integer number of
slots is an even number of siots.

19, A terminal as claimed in claim 18 wherein said second integer number of

slots is minimum but greater than one.

20, A terminal as claimed in claim 17, whereln the length of the siol s variable

depending on the first and/or third communication systems.
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21, A terminal as claimed in any one of claims 13 to 18, wherein the langth of
the siot is fixed.

22. A terminal as claimed in any preceding claim, wherein the second
transceiver means controls the second communications network such that the
frequency at which packets are fransmitied therein hops with successive

slots,

23. A terminal as claimed in claim 11 or any preceding claim when dependent
upon claim 11, comprising means for shifting the common time frame 0

maintain  synchronisation with its activities in the first communications
network.

24. A terminal as claimed in any one of the preceding claims, wherein said
first fransceiver means is adapled for use in a TDMA system wherein the first

period of time corresponds o the length of 2 TDMA frame.

25. A terminal as claimed in claim 24, wherein said first fransceiver means is
adapted for use in g GSM, D-AMPS or PDC network,

26. A terminal as claimed in any one of the preceding claims wherein each
transmission by the first transceiver means does not exceed a predetermined

duration,

27. A terminal as claimed in claim 17 or any preceding claim when dependent
upon claim 17, wherein the third {fransceiver means s adapted for use in a
TDMA systern, the first period of time corresponding to the length of a TDMA
frame.
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28. A terminal as claimed 27, wherein sald third transceiver means is adapted

for use in a GSM, D-AMPS or PDC network.

28, A first mobile radio communications network comprising a terminal as

claimed in any preceding claim.

30. A terminal substantially as herein before described with reference to

and/or as shown in the accompanying drawings.

31. A radio communications system comprising a plurality of {fransceivers
synchronised o a common time frame having a succession of equal time
slots, wherein a single transceiver transmils in any one time slot, the duration

of said time siots being programmabie.

32. A radic communications system as claimed in claim 31 wherein said
programmable duration corresponds to 20/{13*°K) ms or a multiple thereof,

where K is a natural number whose value may be programmed.

33. A radic communications system comprising a plurality of transceivers
synchronised to a common fime frame having a succession of equal time
slots, wherein a single transceiver transmits in any one time slot, each of said
time slots having a duration 20/{13"K) ms or a multiple thereof, where K is a

natural number.

Rectified sheet (Rule 91
PCT/ISA
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
70763 7590 03/11/2014
Byrne Poh LLP HO, HUY C
11 Broadway, Ste 1115
New York, NY 10004 | ART UNIT PAPERNUMBER |
2644
DATE MAILED: 03/11/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION No.
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-USO 2192

TITLE OF INVENTION: Wireless Communication System and Device For Coupling A Base Station and Mobile Stations

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 06/11/2014

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

70763 7590 03/11/2014
Byrne Poh LLP
11 Broadway, Ste 1115
New York, NY 10004

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-USO 2192
TITLE OF INVENTION: Wireless Communication System and Device For Coupling A Base Station and Mobile Stations
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 06/11/2014
| EXAMINER | ART UNIT CLASS-SUBCLASS |
HO, HUY C 2644 455-426200

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcaTonno. | FILING DATE FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-USO 2192
| EXAMINER |
70763 7590 03/11/2014
Byrne Poh LLP HO, HUY C
11 Broadway, Ste 1115
New York, NY 10004 | ART UNIT PAPERNUMBER |

2644

DATE MAILED: 03/11/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

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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Application No. Applicant(s)
13/488,374 STRUHSAKER, PAUL F.
: IH i i AlA (First Inventor to
Notice of Allowability E’L‘Ji:(mé"‘: 5 2&2"" File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 01/01/2014.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-5. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.usplo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHisedback@usplo.gov .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/HUY C HO/
Primary Examiner, Art Unit 2644

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140219
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Application/Control Number: 13/488,374 Page 2
Art Unit: 2644

DETAILED ACTION

Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114,
including the fee set forth in 37 CFR 1.17(e), was filed in this
application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the
fee set forth in 37 CFR 1.17(e) has been timely paid, the
finality of the previous Office action has been withdrawn
pursuant to 37 CFR 1.114. Applicant's submission filed on

01/01/2014 has been entered.

Response to Arguments
2. Applicant’s arguments, see Applicant Arguments/Remarks Made
in an Amendment, filed on 01/01/2014, with respect to the
rejection of claims 1, 2, 4 and 5 under 35 U.S.C. § 102(e) as
being anticipated by Williams et al. (U.S. Patent No.
6,374,078), and claim 3 under 35 U.S.C. § 103(a) as being
unpatentable over Williams in view of Lerman (European Patent
No. EP 0690637A2), have been fully considered and are

persuasive. The rejection of claims 1-5 has been withdrawn.
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Application/Control Number: 13/488,374 Page 3
Art Unit: 2644

Allowable Subject Matter
3. Claims 1-5 are allowed.
4, The following is an examiner’s statement of reasons for
allowance: the Applicant’s arguments made in the
Arguments/Remarks filed on 01/01/2014 have been fully considered
and are persuasive. Further search update has been performed but
no reference is found to provide fairly teachings, suggestions
or disclosures of the unique claimed invention as recited in the
independent claim 1 as filed on 01/01/2014.

Therefore, claims 1-5 are deemed allowed.

Any comments considered necessary by applicant must be
submitted no later than the payment of the issue fee and, to
avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier

communications from the examiner should be directed to HUY C. HO

whose telephone number is (571)270-1108. The examiner can
normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m.,
EST.
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Application/Control Number: 13/488,374 Page 4
Art Unit: 2644

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Patrick Edouard can be
reached on 571-272-7603. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199

(IN USA OR CANADA) or 571-272-1000.

/HUY C HO/
Primary Examiner, Art Unit 2644
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13488374 STRUHSAKER, PAUL F.
H“m m“ m“ “W m“ m“ “ m“ ‘“ “‘ o o

HUY C HO 2644
CPC
Symbol Type Version
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
5

(Assistant Examiner) (Date)
/HUY C HOY
Primary Examiner.Art Unit 2644 02/24/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20140219
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13488374 STRUHSAKER, PAUL F.
Examiner Art Unit
HUY C HO 2644

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED

455 443 H|o w 36/00(2009.01.01) | H [ o | 4 | W 4/00 (2009.01.01)

H| ol 4 |w 36/00 (2009.01.01)

CROSS REFERENCE(S)

H| ol 4 |w 40/00 (2009.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) H|lo| 4]|B 1/56 (2006.01.01)
455 426.2 444 448 H|lo|4]|L 12/56
370 274 401
NONE

Total Claims Allowed:
5

(Assistant Examiner) (Date)
/HUY C HOY
Primary Examiner.Art Unit 2644 02/24/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20140219
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;3455374 STRUHSAKER, PAUL F.
H“m m“ m“ “W “m m“ “ m“ ‘“ “‘ o o
HUY C HO 2644
X Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1
2
3
4
5
NONE
Total Claims Allowed:
5
(Assistant Examiner) (Date)
/HUY C HOY
Primary Examiner.Art Unit 2644 02/24/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20140219
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {iHits Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 #9784  iih04w84/045.cpc. US-PGPUB; USPAT; :OR OFF 2014/02/24
USOCR; FPRS; EPG; 04:28
JPO; DERWENT;
IBM_TDB
L2 {308 1 and (wireless near3 (WAN {US-PGPUB; USPAT; {OR OFF 2014/02/24
LAN)) USOCR; FPRS; EPG; 04:28
JPO; DERWENT;
IBM_TDB
L3 53 2 and (monitor$3 nearb US-PGPUB; USPAT; HOR OFF 2014/02/24
(signal channel link)) USOCR; FPRS; EPO; 04:29
JPO; DERWENT;
IBM_TDB
L4 24 3 and (@ad<"20071031" US-PGPUB; USPAT; i OR OFF 2014/02/24
@rlad<"20071031") USOCR; FPRS; EPO; 04:29
JPO; DERWENT;
IBM_TDB
L5 $29324 {h04w88/06.cpc. US-PGPUB; USPAT; {OR OFF 2014/02/24
USOCR; FPRS; EPO; 04:31
JPO; DERWENT;
IBM_TDB
L6 #2507 5 and (wireless near3 (WAN {US-PGPUB; USPAT; #OR OFF 2014/02/24
LAN)) USOCR; FPRS; EPO; 04:31
JPO; DERWENT;
IBM_TDB
L7 391 6 and (monitor$3 near5 US-PGPUB; USPAT; i OR OFF 2014/02/24
(signal channel link)) USOCR; FPRS; EPO; 04:31
JPO; DERWENT;
IBM_TDB
L8 298 7 and (@ad<"20071031" US-PGPUB; USPAT; {OR OFF 2014/02/24
@rlad<"20071031") USOCR; FPRS; EPO; 04:31
JPO; DERWENT;
IBM_TDB
L9 {108 8 and ((re$transmit$4 US-PGPUB; USPAT; {OR OFF 2014/02/24
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App. No. 13/488,374 9030101.141-US0

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Paul F. Struhsaker et al. Conf. No.: 2192
Application No.: 13/488,374 Art Unit: 2644
Filed: June 4, 2012 Examiner: Ho, Huy C.

For: WIRELESS COMMUNICATION SYSTEM AND DEVICE FOR COUPLING A BASE
STATION AND MOBILE STATIONS

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Arlington, VA 22313-1450

RCE SUBMISSION, REPLY TO FINAL OFFICE ACTION, AND AMENDMENT

Dear Examiner,

This RCE Submission, Reply to Final Office Action, and Amendment is in response to
the final Office Action dated July 1, 2013 (hereinafter, "Office Action"). A three-month
extension of the shortened statutory period is hereby requested to make the due date for response

January 2, 2014 (January 1, 2013 was a federal holiday).

This paper is organized as follow:

Amendments to the Claims begin on page 2; and

Remarks begin on page 4 of this paper.

{00042604-} -1-
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AMENDMENTS TO THE CLAIMS

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

Listing of Claims:

1. (Currently Amended) A wireless communication device, comprising:

a first wireless transceiver operable to communicate with a base station, wherein the base
station communicates with the first wireless transceiver and a plurality of other wireless
communication devices according to a wide area wireless communication protocol; and

a second wireless transceiver coupled to the first wireless transceiver and operable to
directly communicate with a first mobile station and a second mobile station, wherein the second
wireless transceiver communicates with the first mobile station and the second mobile station
according to a local area wireless communication protocol,

wherein the first wireless transceiver receives from the base station a first downlink
signal intended for the first mobile station and provides the first downlink signal to the second
wireless transceiver and wherein the second wireless transceiver receives the first downlink
signal and re-transmits the first downlink signal to the first mobile station as a second downlink
signal according to the local area wireless communication protocol, and

wherein the second transceiver monitors first signal characteristics of the second

downlink signal of the first mobile station and monitors second signal characteristics of the

second mobile station, and based on the first signal characteristics and the second characteristics,

routes information to the first mobile station and the second mobile station, respectively.

{00042604-} -2-
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2. (Original) The wireless communication device of claim 1, wherein the second wireless

transceiver is coupled to the first wireless transceiver by a wireline connection.

3. (Original) The wireless communication device of claim 2, wherein the second wireless

transceiver is removably coupled to the first wireless transceiver.

4. (Previously Presented) The wireless communication device of claim 1, wherein the first
wireless transceiver and second wireless transceiver are disposed in a fixed site subscriber

station.

5. (Original) The wireless communication device of claim 1, wherein the first wireless

transceiver and the second wireless transceiver are part of an integrated device.

{00042604-} -3
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REMARKS
I Summary of the Office Action
Claims 1-5 are pending in the present application.
The Examiner has rejected claims 1, 2, 4, and 5 under 35 U.S.C. § 102(e) as allegedly
being anticipated by Williams et al. U.S. Patent No. 6,374,078 (hereinafter, "Williams").
Claim 3 has been rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over

Williams in view of Lerman European Patent No. EP0690637A2 (hereinafter, "Lerman").

II. Summary of Applicants' Reply

Applicants have amended claim 1. The amendment to claim 1 is fully supported and
justified by the original specification, claims, and drawings, and no new matter has been added.

The Examiner's objection and rejections are respectfully traversed. Applicants' silence
(except as set forth herein) with regard to the Examiner's rejections of the dependent claims
constitutes a recognition by applicants that the rejections are moot based on applicants' remarks
relative to the independent claim from which the dependent claims depend.

Reconsideration and prompt allowance of the present application are respectfully

requested.

III. The Rejections Under 35 U.S.C. §§ 102(e) and 103(a)
The Examiner has rejected claims 1, 2, 4, and 5 under 35 U.S.C. § 102(e) as allegedly
being anticipated by Williams, and has rejected claim 3 under 35 U.S.C. § 103(a) as allegedly

being unpatentable over Williams in view of Lerman.

{00042604-} -4 -
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Claim 1 has been amended. The amendment to claim 1 is fully supported and justified by
the original specification, claims, and drawings, and no new matter has been added. For
example, the amendment to claim 1 is supported by the original specification by paragraphs
[0052] through [0054] as shown in the publication of the application.

Claim 1 is directed to a wireless communication device. Among other things, claim 1, as
amended, recites:

[a] first wireless transceiver receives from [a] base station a
first downlink signal intended for [a] first mobile station and
provides the first downlink signal to the second wireless
transceiver and wherein [a] second wireless transceiver receives
the first downlink signal and re-transmits the first downlink signal
to the first mobile station as a second downlink signal according to
the local area wireless communication protocol, and

wherein the second transceiver monitors first signal
characteristics of the second downlink signal of [a] first mobile
station and monitors second signal characteristics of [a] second
mobile station, and based on the first signal characteristics and the
second characteristics, routes information to the first mobile station
and the second mobile station, respectively.

(Emphasis added).

In the Examiner's response to the applicants' previous arguments, the Examiner asserted
that: "Williams teaches a signal extender 603, which monitors signals and routes information to
mobile stations 303 and 304 in downlinks B3MH and B3ML respectively in a microcell C3
(Williams, Figure 7, column 11 lines 40-56)." (Office Action, page 2).

Williams' FIG. 7 and column 11, lines 40-56 describe "a local path call ... between

handsets 303, 304 in the same microcell C3, 71, in which case no central NE switching is

required” (Williams, column 11, lines 44-46; emphasis added). Unlike what is recited in
claim 1 as amended, what is described in Williams' FIG. 7 and column 11, lines 40-56 does not

disclose or suggest "monitor[ing] first signal characteristics of the second downlink signal of [a]

{00042604-} -5-
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first mobile station" (claim 1 as amended), wherein the second downlink signal is a "re-

transmi[ssion of] the first downlink signal" "receive[d] from [a] base station"(claim 1 as

amended; emphasis added). The fact that this is true is evident from the fact that Williams' FIG.
7 and column 11, lines 40-56 describe "a local path call ... between handsets 303, 304 in the

same microcell C3, 71, in which case no central NE switching is required" (Williams, column

11, lines 44-46; emphasis added) and hence in which case no base station transmission, or "re-

transmi[ssion of] the first downlink signal" "receive[d] from [a] base station"(claim 1 as

amended; emphasis added), would be involved.

Thus, because the cited portions of the cited references, whether taken alone or in
combination, do not disclose or suggest the above-quoted limitations of claim 1 as amended,
claim 1, and clams 2-5 which depend therefrom, are allowable over the cited references.
Therefore, claims 1-5 are in condition for allowance.

Accordingly, for at least these reasons, applicants respectfully request that the rejections

of claims 1-5 under 35 U.S.C. §§ 102(¢) and 103(a) be withdrawn.

IV.  Deposit Account Authorization

The Director is hereby authorized to charge any fees that may be due, or to credit any
overpayment of the same, to Deposit Account No. 50-4207.

In the event that an extension of time is required, or which may be required in addition to
that requested in any petition for extension of time filed previously or herewith, the Director is
requested to grant a petition for that extension of time which is required to make this response
timely and is hereby authorized to charge any fee for such an extension of time or credit any

overpayment for an extension of time to Deposit Account No. 50-4207.

{00042604-} -6 -
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V. Conclusion
For at least the reasons set forth above, applicants respectfully submit that the present
application, as amended, is in condition for allowance. Reconsideration and prompt allowance

of the application are respectfully requested.

Respectfully submitted,

/Matthew T. Byrne /

Matthew T. Byrne
Registration No. 40,934
Attorney for Applicants

Byrne Poh LLP

11 Broadway, Ste 1115

New York, NY 10004

Telephone: 212.509.8870

Facsimile: 212.931.8521

Date: January 1, 2014
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DETAILED ACTION

Response to Arguments
1. Applicant's arguments filed 04/17/2013 have been fully
considered but they are not persuasive because with resgpect to
the argued features on pages 5-6 of the Remarks that nothing in
the cited portion of Williams discloses or suggests of "[a]
second transceiver monitors first signal characteristics of [a]
first mobile station and monitors second signal characteristics
of [a] second mobile station, and based on the first signal
characteristics and the second characteristics, routes
information to the first mobile station and the second mobile

(4

station, respectively.” The examiner respectfully disagrees
because Williams teaches a signal extender 603, which monitors
signals and routes information to mobile stations 303 and 304 in
downlinks B3MH and B3ML respectively in a microcell C3
(Williams, Figure 7, col 11 lines 40-56), thus read upon the
argued features "[a] second transceiver monitors first signal
characteristics of [a] first mobile station and monitors second
signal characteristics of [a] second mobile station, and based
on the first signal characteristics and the second

characteristics, routes information to the first mobile station

and the second mobile station, respectively.”
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As such, the argued features were written such that they

read upon the cited reference as explained above.

Claim Rejections - 35 USC § 102

2. The following 1is a quotation of the appropriate paragraphs of 35

U.S.C. 102 that form the basis for the rejections under this section made in

this Office action:
A person shall be entitled to a patent unless -
(e) the invention was described in (1) an application for patent,
published under section 122(b), by another filed in the United States
before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United
States before the invention by the applicant for patent, except that an
international application filed wunder the treaty defined 1in section
351 (a) shall have the effects for purposes of this subsection of an
application filed 1in the United States only if the international
application designated the United States and was published under
Article 21(2) of such treaty in the English language.

3. Claims 1, 2, 4 and 5 are rejected under 35 U.S.C. 102(e) as
being anticipated by Williams et al. (U.S. Patent No.

6,374,078).

Regarding claim 1, Williams teaches a wireless
communication device (Williams, the abstract, Figure 7, the

signal extender), comprising:

a first wireless transceiver operable to communicate with a
base station, wherein the base station communicates with the

first wireless transceiver and a plurality of other wireless
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communication devices according to a wide area wireless
communication protocol (Williams, Figures 6, 13A, microcell
transceivers 820s for serving microcell communication 1links,
e.g., a mobile station 301 and base station 801, col 11 lines 9-
40, col 20 lines 23-67); and

a second wireless transceiver coupled to the first wireless
transceiver and operable to directly communicate with a first
mobile station and a second mobile station, wherein the second
wireless transceiver communicates with the first mobile station
and the second mobile station according to a local area wireless
communication protocol (Williams, Figures 6, 13A, microcell
transceivers 820s for serving microcell communication 1links,
e.g., a mobile station 301 and base station 801, col 11 lines 9-
40, col 20 lines 23-67);

wherein the first wireless transceiver receives from the
base station a first downlink signal intended for the first
mobile station and transmits provides the first downlink signal
to the second wireless transceiver and wherein the second
wireless transceiver receives the first downlink signal and re-
transmits the first downlink signal to the first mobile station
as a second downlink signal according to the local area wireless
communication protocol (Williams, Figures 6, 13A, col 11 lines

9-40, col 20 lines 23-67), and
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wherein the second transceiver monitors first signal
characteristics of the first mobile station and monitors second
signal characteristics of the second mobile station, and based
on the first signal characteristics and the second
characteristics, routes information to the first mobile station
and the second mobile station, respectively (Williams, Figures
6, 13A, col 11 1ines 9-40, col 20 lines 23-67).

Regarding claim 2, Williams teaches the wireless
communication device of claim 1, wherein the second wireless
transceiver is coupled to the first wireless transceiver by a
wireline connection (Williams, Figure 13A, col 20 lines 23-67).

Regarding claim 4, Williams teaches the wireless
communication device of claim 1, wherein the first wireless
transceiver and second transceivers wireless transceiver are
disposed in a fixed site subscriber station (Williams, Figure
134, col 20 lines 23-67).

Regarding claim 5, Williams teaches the wireless
communication device of claim 1, wherein the first wireless
transceiver and the second wireless transceiver are part of an
integrated device (Williams, Figures 6, 13A, col 11 1lines 9-40,

col 20 lines 23-67, the signal extender).
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Claim Rejections - 35 USC § 103

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis
for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102 of this
title, if the differences between the subject matter sought to be
patented and the prior art are such that the subject matter as a whole
would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

5. Claim 3 1is rejected wunder 35 U.S5.C. 103(a) as being
unpatentable over Williams et al. (U.S. Patent No. 6,374,078)
and further in view of Lerman (EP 0690637 A2).

Regarding claim 3, Williams does not teach the wireless
communication device of c¢laim 2, wherein the second wireless
transceiver is removably coupled to the first wireless
transceiver.

Lerman teaches the second wireless transceiver is removably
coupled to the first wireless transceiver (Lerman 1in figure 5,
col 7 lines 7-59, col 8 lines 1-10, secondary and supplemental
transceivers can be added or removed to/from a primary

transceiver) .

Therefore, therefore it would have been obvious to one of
ordinary skill in the art at the time of the invention was made

to modify Williams by combining teachings of Lerman extra
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transceivers may be configurable added or removable to a primary
transceiver to provide coverage extensions for mobile stations

in a local area network.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action
is set to expire THREE MONTHS from the mailing date of this
action. In the event a first reply is filed within TWO MONTHS
of the mailing date of this final action and the advisory action
is not mailed until after the end of the THREE-MONTH shortened
statutory period, then the shortened statutory period will
expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated
from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than
SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier

communications from the examiner should be directed to HUY C. HO

whose telephone number is (571)270-1108. The examiner can
normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m.,
EST.
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If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Patrick Edouard can be
reached on 571-272-7603. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199

(IN USA OR CANADA) or 571-272-1000.

/HUY C HO/
Primary Examiner, Art Unit 2644
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App. No. 13/488,374 9030101.141-US0O

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre Appheation oft  Paul F. Struhsaker et al. Conf. No.o 2192
Application No.: 13/488,374 Art Units 2644
Fifed: June 4, 2012 Examiner: Ho, Huy C.

For: WIRELESS COMMUNICATION SYSTEM AND DEVICE FOR COUPLING A BASE
STATION AND MOBILE STATIONS

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Arlington, VA 22313-1450

REPLY TO OFFICE ACTION AND AMENDMENT

Dear Examiner,

This Reply to Office Action and Amendment is in response to the non~-final Office Action
dated October 17, 2012 (herematfter, "Office Action”). A three~-month extension of the shortened

statutory period is hereby requested to make the due date for response April 17, 2013,
This paper is orgamzed as follow:
Amendments to the Claims begin on page 2; and

Remarks begin on page 4 of this paper.

1600426042 -1-
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AMENDMENTS TO THE CLAIMS

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

Listing of Claims:

1. {Currently Amended) A wireless communication device, comprising:

a first wireless transcetver operable to communicate with a base station, wheremn the base
station cormmunicates with the first wireless transceiver and a plurality of other wireless
communication devices according to a wide area wireless communication protocol; and

a second wireless transcetver coupled to the first wireless transcetver and operable to
directly communicate with a first mobile station and a second mobile station, wherein the second
wireless transceiver comniunicates with the first mobile station and the second mobile station
according to a local area wireless communication protocol,

wherein the first wireless transceiver receives from the base station a first downlink
signal mtended for the first mobile station and trasssaits provides the first downlink signal to the
second wireless transceiver and wheremn the second wireless transceiver recetves the first
downlink signal and re-transims the first downlink stgnal to the first mobile station as a second
downhnk signal according to the local area wireless communication protocol, and

wherem the second transceiver monitors first signal characteristics of the first mobile
station and moaitors second signal characteristics of the second mobile station, and based on the
first signal characteristics and the second characteristics, routes wformation to the first mobile

station and the second molnle station, respectively.

FOOB4 2604 ) -2-
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2. {Onginal) The wireless communication device of claim 1, wherein the second wireless

transceiver 1s coupled to the first wireless transceiver by a wireline connection.

3. {Onginal} The wieless communication device of claun 2, wherein the second wireless

transceiver 1s removably coupled to the fivst wireless fransceiver.

4. {Currently Amended) The wireless commumication device of clamm 1, wherein the fivst
wireless transceiver and second transestvess wireless transceiver are disposed in a fixed site

subscriber station,

5. {Oviginal} The wireless communication device of claim 1, wheremn the first wireless

transceiver and the second wireless transceiver are part of an miegrated device,

Srnd
'

JOOO42604-) -
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REMARKS
I Summary of the Office Action
Clatms 1-5 are pending n the present application.

The Examiner has rejected claims 1, 2, 4, and S under 35 U.S.C. § 102(e) as allegedly

being anticipated by Wiltliams et al. U.S. Patent No. 6 374 078 {(heremafter, "Williams"}.
Clatn 3 has been rejected under 35 US.C. § 103{a) s allegedly being unpatentable over

Withams i view of Lerman Ewopean Patent No. EPO620637A2 (hereinafter, "Lerman™).
! ;

11 1 Summary of Applicants’ Reply

Applicants have amended claim | and 4 to correct munor typographical errors. The
amendments to clamms 1 and 4 are fully supported and justitied by the origmal specification,
claims, and drawings, and no new matter has been added.

The Examiner's objection and rejections are respectfully waversed. Applicants' silence
{except as set forth herein) with regard to the Examiner’s rejections of the dependent clauns
constitutes a recognition by applicants that the rejections are moot based on applicants' remarks
relative 1o the mdependent claim from which the dependent claims depend.

Reconsideration and prompt allowance of the present application are respectfully

regquested.

Y The Rejections Under 38 LLR.CL 8§ 112(e) and 103{a)
The Examiner has rejected claims 1, 2, 4, and 5 under 35 U.S.C. § 102(e} as allegedly
being anticipated by Williams, and has rejected claim 3 under 35 U.S.C. § 103(a) as allegedly

being unpatentable over Williams in view of Lerman.

FG0042504-) -4
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Claim 1 is directed to a wireless commumnication device. Among other things, claim 1, as

amended, recites:

[a] second transcetver monitors frst signal characteristics
of [a] first mobile station and monitors second signal
characteristics of [a] second mobile station, and based on the fust
signal characteristics and the second characteristics, routes
mformation to the first mobile station and the second mobile

station, respectively.

In rejecting claim 1, the Examiner cites the following portions of Willlans as allegedly

disclosing this portion of the clamn FIG. 6; FIG. 13A; column 11, lines 9-40; and coluan 20,

hnes 23-67. Because the Examiner did not provide a correlation between the components

described 1n these portions of Williams and the components of the clamms, apphicants assume that

the Examiner 1s asserting the following correlation:

Applicants’ Claims

Williams

a first wirveless transceiver

a portion of the signal extender that

communtcates with the network extender

a bage station

the network extender

a second wireless transceiver

a portion of the signal extender that

communicates with the haadset

a first mobile station

a handset

a second mobile station

another handset (not shown in FIG. 6)

Should this assumption be incorrect, applicants request that the Examiner clariy the rejection.

Contrary to the Exanuner's assertion, applicants respectfully subnut that nothing in the

cited portion of Williams is there any disclosure ov suggestion of:

{a] second transceiver monitors first signal characteristics
of {a] first mobile station and monitors second signal

JOOO42604-)
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characteristics of [a] second mobile station, and based on the first
signal charactenistics and the second characteristics, routes
wformation to the first mobile station and the second mobile
station, respectively.

Rather, FIG. 6 merely illustrates "a signal flow diggram ... of communication paths ...
between handsets ... in two different microcells.” (Williams, column 11, Hnes 9-12.) Nothing in
FIG. 6 discloses or suggests momioring and routing by a second transceiver,

FIG. 13A merely illustrates part of a block diagram of a network extender. (Witliams,
column §, line 34.) As described above, it is assumed that the Examiner s asserting that the
network extender discloses the claimed base station. Hence the network extender cannot
disclose the second transceiver. Because FIG. 13A merely describes the network extender,
nothing m this figure, or i FIG. 138, discloses or suggests monitoring and routing by a second
transceiver.

Colunm 11, hines 9-40 merely describes the communication paths Hustrated in FIG. 6.
As with FIG. 6, nothing in column 11, lines 9-40 discloses or suggests montoring and routing by
a second transcerver.

Finally, columu 20, Hngs 23-67 merely describes features of the network extender of FIG,

¥

I3A. Aswith FIG. 13A, nothing in column 20, lines 23-67 discloses or suggests momtoring and
routing by a second transceiver.

Thus, because the cited portions of the cited references, whether taken alone or in
combination, do not disclose or suggest the above-quoted limitations of claim 1, applicants
respectfully submit that the Examiner has failed to estabhsh a prima facie basis for the rejections

of claim 1 and clams 2-53 which depend therefrom. Thevefore, claims 1.5 are in condution for

allowance.

FOOB4 2604 ) -6 -
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Accordingly, for at least these reasons, apphicants respectfidly request that the rejections

of claims 1-5 under 35 U.S.C. §§ 102{e) and 103(a) be withdrawn.

V.  Deposit Account Autherization

The Director 1s hereby autharized to charge any fees that may be due, or 1o credit any
gverpavment of the same, to Depesit Account No, 50-4207.

In the event that an extension of tume s reguired, or which may be requured in addition to
that requested 1n any petition for extension of time filed previously or herewith, the Director i3
requested to grant a petition for that extension of tune which 13 required to make this response
timely and is hereby authorized to charge any fee for such an extension of time or credit any

overpayvment for an exiension of time to Deposit Account No, 50-4207,

A2 ~F -
3
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Y. Conclusion
For at least the reasons set forth above, applicants respectfully subumut that the present
application, as amended, is in condition for allowance. Reconsideration and prompt allowance

of the application are respectfully requested.

Respectiully submitted,

Matthew T. Byme/

Matthew T. Byme
Regstration No. 40,934
Attorney for Applicants

Byrae Pol LLP

i1 Broadway, Ste 1115

New York, NY 10004

Telephone: 212.509.8870

Facsimide: 212 931 8521

Date: April 17, 2013

1600426042 -8 -
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DETAILED ACTION

Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35
U.S.C. 102 that form the basis for the rejections under this section
made in this Office action:
A person shall be entitled to a patent unless -
(e) the invention was described in (1) an application for patent,
published under section 122(b), by another filed in the United
States before the invention by the applicant for patent or (2) a
patent granted on an application for patent by another filed in
the United States before the invention by the applicant for
patent, except that an international application filed under the
treaty defined in section 351(a) shall have the effects for
purposes of this subsection of an application filed in the United
States only 1if the international application designated the
United States and was published under Article 21(2) of such

treaty in the English language.

2. Claims 1, 2, 4 and 5 are rejected under 35 U.S.C. 102(e) as being

anticipated by Williams et al. (U.S. Patent No. 6,374,078).

Regarding claim 1, Williams teaches a wireless communication
device (Williams, the abstract, Figure 7, the signal extender),

comprising:
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a first wireless transceiver operable to communicate with a base
station, wherein the base station communicates with the first wireless
transceiver and a plurality of other wireless communication devices
according to a wide area wireless communication protocol (Williams,
Figures 6, 13A, microcell transceivers 82(0s for serving microcell
communication links, e.g., a mobile station 301 and base station 801,
col 11 1lines 9-40, col 20 lines 23-67); and

a second wireless transceiver coupled to the first wireless
transceiver and operable to directly communicate with a first mobile
station and a second mobile station, wherein the second wireless
transceiver communicates with the first mobile station and the second
mobile station according to a local area wireless communication
protocol (Williams, Figures 6, 13A, microcell transceivers 820s for
serving microcell communication links, e.g., a mobile station 301 and
base station 801, col 11 1ines 9-40, col 20 1lines 23-67);

wherein the first wireless transceiver receives from the base
station a first downlink signal intended for the first mobile station
and transmits provides the first downlink signal to the second
wireless transceiver and wherein the second wireless transceiver
receives the first downlink signal and re-transmits the first downlink
signal to the first mobile station as a second downlink signal
according to the local area wireless communication protocol (Williams,
Figures 6, 13A, col 11 lines 9-40, col 20 lines 23-67), and

wherein the second transceiver monitors first signal

characteristics of the first mobile station and monitors second signal
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characteristics of the second mobile station, and based on the first
signal characteristics and the second characteristics, routes
information to the first mobile station and the second mobile station,
respectively (Williams, Figures 6, 13A, col 11 lines 9-40, col 20
lines 23-67).

Regarding claim 2, Williams teaches the wireless communication
device of claim 1, wherein the second wireless transceiver is coupled
to the first wireless transceiver by a wireline connection (Williams,
Figure 134, col 20 lines 23-67).

Regarding claim 4, Williams teaches the wireless communication
device of claim 1, wherein the first wireless transceiver and second
transceivers wireless transceiver are disposed in a fixed site
subscriber station (Williams, Figure 134, col 20 lines 23-67).

Regarding claim 5, Williams teaches the wireless communication
device of claim 1, wherein the first wireless transceiver and the
second wireless transceiver are part of an integrated device
(williams, Figures 6, 13A, col 11 lines 9-40, col 20 lines 23-67, the

signal extender).

Claim Rejections - 35 USC § 103
3. The following is a quotation of 35 U.S.C. 103(a) which forms the
basis for all obviousness rejections set forth in this Office action:
(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102 of
this title, if the differences between the subject matter sought

to be patented and the prior art are such that the subject matter
as a whole would have been obvious at the time the invention was
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made to a person having ordinary skill in the art to which said

subject matter pertains. Patentability shall not be negatived by

the manner in which the invention was made.
4., Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable
over Williams et al. (U.S. Patent No. 6,374,078) and further in view
of Lerman (EP 0690637 A2).

Regarding claim 3, Williams does not teach the wireless
communication device of claim 2, wherein the second wireless
transceiver is removably coupled to the first wireless transceiver.

Lerman teaches the second wireless transceiver 1is removably
coupled to the first wireless transceiver (Lerman in figure 5, col 7
lines 7-59, col 8 lines 1-10, secondary and supplemental transceivers

can be added or removed to/from a primary transceiver).

Therefore, therefore it would have been obvious to one of
ordinary skill in the art at the time of the invention was made to
modify Williams by combining teachings of Lerman extra transceivers
may be configurable added or removable to a primary transceiver to
provide coverage extensions for mobile stations in a local area

network.

Conclusion
Any inquiry concerning this communication or earlier
communications from the examiner should be directed to HUY C. HO whose
telephone number is (571)270-1108. The examiner can normally be

reached on Monday - Friday, 8:00 a.m. - 5:00 p.m., EST.
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If attempts to reach the examiner by telephone are unsuccessful,
the examiner’s supervisor, Patrick Edouard can be reached on 571-272-
7603. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval (PAIR)
system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for
unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-
9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system,

call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/HUY C HO/
Examiner, Art Unit 2644
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Description

Technical Field

This invention relates to cellular wireless local loops.
Inparticular, this invention relates to digital wireless local
loops derived from an outdoor cellular macrocell base
transceiver for use by an indoor portable handset or a
device incorporating such a handset. The invention is
particularly suited for single or multi-family dwellings or
a multi-use building environment.

Background Art

Most metropolitan areas are now equipped with one
or more forms of wireless communications networks
which provide radio transmissions in the microwave fre-
quency band to wireless telephone customers. For
example, a plurality of macrocell base transceivers capa-
ble of transmitting digital radio signals to and receiving
digital radio signals from one or more portable handsets
are located throughout various wireless service areas. A
portable handset, as the term is used herein, refers fo a
wireless voice telephone such as a cellular telephone or
the like in a speech or data mode that can be installed
at a fixed location in an indoor environment, temporarily
installed in a vehicle or be completely mobile. In the case
of cellular telephones, a typical cellular service area
comprises a metropolitan area or larger region.

An example illustrating two possible configurations
of a cellular service area comprised of segments 10a,
10b is shown in Figure 1. The segment 10a illustrates a
seven-cell reuse pattern; i.e., the frequency band allo-
cated to cellular telephone customers is divided into
seven macrocells 12 operating at seven different fre-
quency channels f1-f7. The frequency channels {1-{7
typically are not consecutive frequencies of the cellular
radio frequency band. For example, frequency channel
f1 may comprise channels 1, 3 and 5, while frequency
channel 2 may comprise channels 2, 4 and 6. The seven
frequency channels f1-f7 are repeated for each segment
10a of the entire cellular service area. The cellular serv-
ice area 10b illustrates a twelve cell cite reuse pattern.

Service area 10b has reduced capacity per cover-
age area since the cellular frequency band is divided into
twelve macrocells 12, and hence twelve frequency chan-
nels f1-f12, as opposed to the seven frequency channels
f1-f7 of segment 10a. However, the larger segment 10b
provides a greater distance between macrocells 12 that
use the same frequency channel, resulting in reduced
co-channel interference, e.g., frequency channel 6 of
segment 10b versus frequency channel f6 of segment
11b.

Located within each macrocell 12 is a base trans-
ceiver 14. Each base transceiver 14 is able to broadcast
and receive radio signals utilizing its corresponding fre-
quency channel. For example, a base transceiver 14
located in segment 10a would transmit and receive radio
signals from a wireless transceiver utilizing frequency
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channels 14 while adjacent base transceivers 14 would
operate at frequency channels f1, 2, 13, 15, {6 and 7.

When a telephone call to a wireless transceiver orig-
inates from either another wireless transceiver or a land-
based telephone via a Public Switched Telephone Net-
work (PSTN) 15, a caller must access a Mobile Tele-
phone Switching Center (MSC) 16. The MSC 16
receives the call request and instructs a central call proc-
essor 17 to begin call processing. The central call proc-
essor 17 transmits a signal over adedicated line 18 (such
as a land-based line or microwave link, etc.) 1o a prede-
termined base transceiver 14. The central call processor
17 determines which base transceiver 14 to transmit the
signal based on the location of the portable handset.
When the portable handset enters a macrocell 12, the
portable handset registers its location with a correspond-
ing home or visitor location register. The control ¢call proc-
essor 17 has access to the registers and, therefore,
directs the telephone call to the appropriate base trans-
ceiver 14

Portable handsets can be used indoors as well as
outdoors. Therefore, a portable handset located in an
indoor environment requires service from a base trans-
ceiver 14 located outdoors. The indoor portable handset
can communicate directly with an outdoor base trans-
ceiver 14 if both the base transceiver 14 and the portable
handsets are allowed to exert sufficient power to pene-
trate the walls of a building. However, the more power a
base transceiver 14 or a wireless transceiver transmits
the more interference it causes to other base transceiv-
ers 14 as well as the associated portable handsets which
are assigned the same frequencies.

Consequently, a need has developed for a wireless
transmission system and, in particular, wireless local
loops or links (WLL) which utilize the attenuation prop-
erties of buildings within their associated service areas.
A WLL is awireless linkwhich connects anindoor cellular
portable handset or a customer premises wired standard
telephone to an outdoor cellular base transceiver on
demand. Such a system should permit the buildings to
act as shields so as to isolate outdoor users as well as
the user's respective base transceiver 14 from interfer-
ence caused by the indoor WLL. Still further, the WLL
should allow users to make inexpensive local calls using
the same portable handsets which were used to make
expensive outdoor calls. Further, the WLL should pro-
vide indoor communication quality for users of outdoor
portable handsets when the users transfer to indoor envi-
ronments.

Several known systems have attempted unsuccess-
fully to address this need. One known system, for exam-
ple, provides a WLL suitable for low market penetration
of portable handsets. A dual-mode device is provided
that requires full functionality of a portable handset as
well as a regular telephone interface. This system, how-
ever, is costly for users that require primarily telephone
network service since the users bear the cost of wireless
functionality that is not needed for their operations.
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A second known system provides a wireless link
between a portable handset and a Private Branch
Exchange ("PBX") utilized in a private business environ-
ment. As known to those skilled in the art, a PBX is a
telephone system, complete with a private automatically
operated switchboard and individual telephone sets,
installed and operated on private premises but having a
trunk-line connection to the central office. This system
utilizes base transceivers and a corresponding control
unit located within the building of the private business.

In operation, the control unit assigns frequency
channels to the indoor base transceivers. The frequency
assignment is based on the amount of energy detected
by each indoor base transceiver. The base transceivers
transmit and receive signals from a portable handset via
Analog Mobile Phone Service ("AMPS") air interface
standard. Low energy AMPS channels, i.e., frequencies
belonging to a different macrocell than that of the local
outdoor macrocell base transceiver, are assigned to the
wireless link between the indoor base transceivers and
a cellular portable handset. Therefore, the attenuation
properties of the building are used to shield the indoor
communications from outdoor signals.

In such systems, following receipt of an analog sig-
nal from the portable handset, the indoor base transceiv-
ers are required to perform full demodulation and base-
band speech processing in order to communicate with
the PBX. As a result, the indoor base transceivers act in
the same manner as an outdoor macrocell base trans-
ceiver. Significantly, systems of this type do not provide
wireless links between an outdoor cellular base station
and indoor wireless users on demand. These systems
also produce unacceptable speech delays when applied
to digital cellular systems.

A third known system provides increased indoor
coverage by amplifying both transmitted and received
signals between the outdoor macrocell base transceiver
and the indoor portable handset. To prevent the amplifi-
ers from acting as oscillators, the gain of the ampilifiers
is very limited and, in most cases, does not compensate
for building penetration and indoor propagation losses,
which result in poor indoor coverage. Moving objects or
people in the immediate vicinity of the amplifiers may
change their input-to-output isolation, resulting in oscil-
lating. Such an amplifier then becomes a jammer to all
portable handsets in the vicinity.

As referenced above, the known prior art fails to dis-
close an inexpensive cellular WLL. The known prior art
also fails todisclose a digital cellular WLL. Consequently,
a need has developed to provide a wireless local loop
system and method as referenced above which may be
practically and economically implemented for use by sin-
gle and multi-family dwellings and multi-use building
environments.

It is further desirable that such a system be compat-
ible with existing digital cellular radio communications.
Finally, such a system should neither require the alloca-
tion of more radio frequencies than are currently allo-
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cated to wireless communication systems, nor require a
substantial portion of existing wireless frequencies.

Disclosure Of The Invention

It is thus a general object of the present invention to
overcome the limitations of the prior art by providing a
cellular wireless local loop for use in single and multi-
family dwellings and multi-use building environments
which utilizes digital radio communications.

Yet another object of the present invention is the pro-
vision of a digital wireless local loop that provides cellular
services to indoor users utilizing the attenuation proper-
ties of buildings.

Still further, it is an object of the present invention to
provide a wireless local loop of the type referenced
above that transmits and receives digital signals at a fre-
quency distinct from the frequency of the corresponding
outdoor macrocell base transceiver.

In carrying out the above objects and other objects
of the present invention, a method is disclosed for pro-
viding a digital wireless local loop for use by a wireless
transceiver in an indoor environment utilizing an outdoor
magcrocell base transceiver transmitting a digital signal
at a first selected frequency.

The method begins with the step of receiving thedig-
ital signal at a first selected frequency from the outdoor
magcrocell base transceiver when a call is initiated from
another portable handset or a land-based telephone.
The method continues with the step of retransmitting the
signal having the first selected frequency to the portable
handset at a second selected frequency.

The step of retransmitting the signal at a second
selected frequency includes receiving the signal at the
first selected frequency and retransmitting the signal at
an intermediate frequency, and further includes receiv-
ing the signal at the intermediate frequency and retrans-
mitting the signal at a second selected frequency to the
portable handset.

The method also includes the step of receiving the
digital signal at the second selected frequency from the
portable handset when the portable handset initiates a
call to another portable handset or a land-based tele-
phone. The method further includes the step of retrans-
mitting the digital signal received by the portable handset
to the base transceiver at the first selected frequency.

In further carrying out the above cbjects and other
objects, features and advantages of the present inven-
tion, a system is also provided for carrying out the steps
of the above described method.

The system includes a primary transceiver operative
to transmit and receive a digital signal to and from the
outdoor base transceiver at a first selected frequency
and to transmit and receive the digital signal at a second
selected frequency to and from a portable handset.

The primary transceiver includes a secondary trans-
ceiver and a supplemental transceiver. The secondary
transceiver is in communication with the outdoor base
transceiver and the supplemental transceiver. The sec-
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ondary transceiver transmits and receives the digital sig-
nal to and from the outdoor base transceiver at the first
selected frequency and transmits and receives the digital
signal to and from the supplemental transceiver at an
intermediate frequency.

The supplemental transceiver is in communication
with the secondary transceiver and the portable handset.
The supplemental transceiver transmits and receives the
digital signal to and from the secondary transceiver at
the intermediate frequency and transmits and receives
the digital signal to and from the portable handset at the
selected second frequency.

The above objects, features and advantages of the
present invention, as well as others, are readily apparent
from the following detailed description of the best mode
for carrying out the invention when taken in connection
with the accompanying drawings, wherein like reference
numbers correspond to like components.

Brief Description Of The Drawings

The present invention will be apparent from the
detailed description taken in conjunction with the accom-
panying drawings in which:

FIGURE 1 is a schematic diagram of a prior art cel-
lular telephone system illustrating typical layouts of
cellular service areas;

FIGURE 2 is a block diagramiillustrating the general
sequence of steps associated with the operation of
the present invention;

FIGURE 3 is a block diagramiillustrating the general
sequence of steps associated with the operation of
an alternate embodiment of the present invention;
FIGURE 4 is a block diagram of the preferred
embodiment of the present invention; and

FIGURE 5 is a block diagram of an alternative
embodiment of the present invention made in
accordance with the teachings of the preferred
embodiment of this invention;

Best Modes For Carrying Out The Invention

With reference to Figure 2 of the drawings, there is
provided a block diagram illustrating the sequential steps
associated with the operation of the present invention
when a telephone call to a wireless transceiver originates
from either another portable handset or a land-based tel-
ephone via a PSTN.

An outdoor macrocell base transceiver 14 transmits
digital signals to various portable handsets at a first
selected frequency within the frequency band constitut-
ing the cellular radio spectrum of segments 10a, 10b.
The digital signal may be either an audio, data or video
signal. As shown by block 20, thefirst step of the present
invention includes receiving the digital signal at the first
selected frequency from the outdoor base transceiver
14.
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The next step of the present invention includes
retransmitting the signal at a second selected frequency
to the portable handset, as shown by block 21. The sec-
ond frequency is a frequency of the cellular radio spec-
trum distinct from the frequencies assigned to the base
transceiver 14 of the macrocell 12 in which the portable
handset is registered.

In a Frequency Division Duplexing (FDD) cellular
system, the outdoor base transceiver 14 transmits sig-
nals at a first selected frequency and receives signals at
a different frequency simultaneously. In this system, the
second selected frequency of the signal being transmit-
ted to the portable handset is different from the second
selected frequency of the signal being transmitted from
the portable handset. A Time Division Duplexing (TDD)
cellular system, on the other hand, transmits signals for
a certain period of time and then receives signals for
another period of time, thereby allowing the signals to be
transmitted and received at the same frequency. In this
system, the second selected frequency of the signal
being transmitted to the portable handset may be the
same as the second selected frequency of the signal
being fransmitted from the portable handset.

The second freguency is determined by scanning
the indoor environment for a frequency having the least
amount of energy of all the frequencies scanned. The
frequencies are scanned by a scanning device located
within the indoor environment. The frequency with the
least amount of energy may vary in different buildings
located in a single outdoor macrocell 12.

Since the original digital signal is retransmitted using
only a different frequency, there is no change in the con-
tent of the message being transmitted or received nor is
there a need to decipher the content of the message.
Consequently, there is no delay due to modulation and
demodulation as well as baseband speech processing
or control channel processing.

The step 21 of retransmitting the digital signal at the
second selected frequency is further represented by
blocks 22 and 23. As shown by block 22, the signal at
thefirst selected frequency is received and retransmitted
at an intermediate frequency.

Next, the signal at the intermediate frequency is
received and retransmitted at the second frequency to
the portable handset, as shown by block 23.

Figure 3 of the drawings provides a block diagram
of the sequential steps associated with the operation of
the present invention when a telephone call originates
from the portable handset to either another portable
handset or a land-based telephone via a PSTN.

As shown by block 24, the first step includes receiv-
ing the digital signal at a second selected frequency from
the portable handset. The digital signal is then retrans-
mitted at the first selected frequency to the base trans-
ceiver, as shown by block 25.

The step 24 of receiving the digital signal ata second
selected frequency is further represented by blocks 26
and 27. First, the digital signal is received at the second
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selected frequency and retransmitted at an intermediate
frequency, as shown by block 26.

Finally, the digital signal is received at the interme-
diate frequency and retransmitted at the first selected
frequency for receipt by the base transceiver, as shown
by block 27.

Referring now to Figure 4, there is shown a digital
wireless local loop ("WLL") made in accordance with the
teachings of the present invention. As shown, the WLL
consists of a base transceiver 32. The base transceiver
32 transmits and receives digital signals at a first
selected frequency. The first selected frequency is dis-
posed within a predetermined frequency band constitut-
ing a portion of the predefined wireless and preferably
cellular radio spectrum.

The WLL also includes a primary transceiver 34 in
communication with the outdoor base transceiver 32 and
a portable handset 36. The primary transceiver 34 trans-
mits and receives the digital signal to and from the out-
door base transceiver 32 at the first selected frequency.

In addition to transmitting and receiving the digital
signal to and from the outdoor base transceiver 32, the
primary transceiver 34 tfransmits and receives the digital
signal to and from the portable handset 36 at a second
selected frequency. The second selected frequency is
determined by the primary transceiver 34.

The primary transceiver 34 may be coupled to the
outdoor base transceiver 32 via a wireline link or over-
the-air RF communication. The portable handset 36 may
be either a fixed or a portable unit.

In single or multi-family dwellings and/or multi-use
building environments having a relatively low customer
market of indoor subscribers, the primary transceiver 34
may include a window or an outdoor patch panel antenna
applied to a window or several windows of offices or
apartments in which the occupant or occupants own a
portable handset 36. In this situation, it may be more eco-
nomical to integrate the primary transceiver 34 with a
portable handset 36. The integration can be done on
demand by a temporary connection of a portable hand-
set 36 into a box which, while connected to the portable
handset 36, contains the functionality of a primary trans-
ceiver 34 and further includes an interface to a wireline
standard telephone set. Alternatively, the functionality of
a portable handset 36 may be embedded in the box.

Where the number of indoor subscribers is higher,
the primary transceiver 34 may include a central antenna
attached to the building. The primary transceiver 34 may
be an inexpensive repeater adapted to communicate
with both a plurality of portable handsets 36 and the
antenna. The primary transceiver 34 acts as a picocell,
i.e., asmall base transceiver in the building located within
a macrocell.

Alternatively, a plurality of primary transceivers 34
may be located throughout the indoor environment for
communication with a plurality of portable handsets 36.

An alternative embodiment shown in Figure 5 illus-
trates a WLL for yet an even higher number of indoor
subscribers. The primary transceiver 34 includes a sec-
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ondary transceiver 38 and a supplemental transceiver
40. The secondary transceiver 38 transmits and receives
the digital signal from the outdoor base transceiver 32 at
the first selected frequency and transmits and receives
the digital to and from the supplemental transceiver 40
atanintermediate frequency. The secondary transceiver
38 is in communication with the outdoor base transceiver
32 and the supplemental transceiver 40.

The supplemental transceiver 40 transmits and
receives the digital signal at intermediate frequency to
and from the secondary transceiver 38 and transmits and
receives the digital signal at the second selected fre-
quency to and from the portable handset 36. The inter-
mediate frequency is necessary due to the high
selectivity required of the secondary transceiver 38 when
operating in the cellular radio spectrum. The supplemen-
tal transceiver 40 is in communication with the secondary
transceiver 38 and the portable handset 36. The supple-
mental transceiver 40 may be coupled to the secondary
transceiver 38 via a wireline link or over-the-air RF com-
munication. The intermediate frequency may be con-
verted to another appropriate frequency when the signal
is transmitted via wireless link. The intermediate fre-
quency is converted to a cellular frequency when the sig-
nal is transmitted over the air. The cellular frequency is
distinct from the first selected frequency and the second
selected frequency.

In this embodiment, the supplemental transceiver 40
scans the frequencies of the indoor cellular radio spec-
trum for the frequency with the least amount of energy
and selects the second frequency utilized to communi-
cate with the portable handset 36.

A plurality of supplemental transceivers 40 may be
placed uniformly throughout the indoor environment.
The number of supplemental transceivers 40 to be cho-
sen depends on the size of the indoor environment and
the amount of power allowed to be transmitted by each
supplemental transceiver 40 to the portable handset 36.
Each of the plurality of supplemental transceivers 40
transmits and receives the digital signal to a plurality of
portable handsets 36 at distinguished second selected
frequencies. It is possible that one of the plurality of sup-
plemental transceivers 40 transmits and receives the
digital signal at a same second selected frequency as
another of the plurality of supplemental transceivers 40
within the indoor environment provided there are a suf-
ficient number of floors between the supplemental trans-
ceivers 40 to act as a shield in preventing interference
between the two supplemental transceivers 40.

Alternatively, a third transceiver may be disposed
between the secondary transceiver 38 and the supple-
mental transceiver 40. The third transceiver 42 acts as
an extender for a single or a plurality of supplemental
transceivers 40. The third transceiver 42 is useful when
the secondary transceiver 38 and the supplemental
transceiver 40 communicate via an over-the-air RF link.
For health reasons, the transmission power allowed for
over-the-air RF communications between the secondary
transceiver 38 and the supplemental transceiver 40 may
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be limited to a few milliwatts. This power will be insulffi-
cient for a reliable secondary transceiver 38 located on
top of a building near an antenna to transmit and receive
signals to and from a plurality of supplemental transceiv-
ers 40 in large multistory buildings, especially if some of
the supplemental transceivers 40 are located on lower
floors.

In low capacity situations, the plurality of supple-
mental transceivers 40 are normally positioned to pro-
vide the chain of intermediate frequencies from the
secondary transceiver 38 located on top of a building to
portable handsets 36. In this situation, the supplemental
transceivers 40 transmit and receive signals to and from
the portable handsets 36 at the second selected fre-
quency. However, as capacity increases, the intermedi-
ate frequency may become exhausted and not extend to
all the supplemental transceivers 40. In this case, the
secondary transceiver 38 transmits several intermediate
frequencies, and one or a plurality of third transceivers
42 act asrepeaters for the intermediate frequencies. The
third transceiver 42 may physically reside in the same
box as the supplemental transceiver 40.

In a situation in which the outdoor cellular capacity
needs exceed the available spectrum for combined
indoor and outdoor communications, the secondary
transceiver 38 may have a coaxial or an optical cable
connection to a bank of outdoor base transceivers 32. In
this case, the secondary transceiver 38 and the supple-
mental transceiver 40 may have to be tuned to a fre-
quency other than the first selected intermediate
frequency.

While the best modes for carrying out the invention
have been described in detail, those familiar with the art
to which this invention relates will recognize various
alternative designs and embodiments for practicing the
invention as defined by the following claims.

Claims

1. For use in cooperation with an outdoor macrocell
base transceiver, the base transceiver operative to
transmit and receive a digital signal at a first selected
frequency, a system for providing a digital wireless
local loop in an indoor environment, comprising:

a primary transceiver operative to transmit
and receive the digital signal to and from the base
transceiver at the first selected frequency, the pri-
mary transceiver further operative to transmit and
receive the digital signal at a second selected fre-
quency; and

aportable handsetin communication with the
primary transceiver operative to transmit and
receive the digital signal to and from the primary
transceiver at the second selected frequency.

2. The system of claim 1 wherein the first and second
selected frequencies are within a predefined fre-
quency band.
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3.

10.

11.

12.

13.

14.

The system of claim 2 wherein the predefined fre-
quency band comprises the cellular radio spectrum.

The system of claim 1 wherein the second selected
frequency is determined by the primary transceiver.

The system of claim 1 wherein the digital signal is
an audio signal.

The system of claim 1 wherein the digital signal is a
video signal.

The system of claim 1 wherein the digital signal is a
data signal.

The system of claim 1 wherein the primary trans-
ceiver includes a central antenna disposed outside
the indoor environment.

The system of claim 1 wherein the primary trans-
ceiver includes a plurality of antennas disposed
throughout the indoor environment.

The system of claim 1 wherein the primary trans-
ceiver is a repeater disposed in the indoor environ-
ment.

The system of claim 1 wherein the primary trans-
ceiver is combined with the portable handset.

The system of claim 1 wherein the primary trans-
ceiver comprises:

a secondary transceiver in communication
with the outdoor base transceiver and a supplemen-
tal transceiver for transmitting and receiving the dig-
ital signal to and from the outdoor base transceiver
at the first selected frequency, the secondary trans-
ceiver further operative to transmit and receive the
digital signal to and from the supplemental trans-
ceiver at an intermediate frequency; and

a supplemental transceiver in communication
with the secondary transceiver and the portable
handset for transmitting and receiving the digital sig-
nal to and from the secondary transceiver at the
intermediate frequency, the supplemental trans-
ceiver further operative to transmit and receive the
digital signal to the portable handset at the second
selected frequency.

The system of claim 12 wherein the supplemental
transceiver is coupled to the secondary transceiver
via a wireline link.

The system of claim 12 wherein the supplemental
transceiver is coupled to the secondary transceiver
via over-the-air RF communication.
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20.

21.
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The system of claim 12 wherein the primary trans-
ceiver includes a plurality of supplemental transceiv-
ers disposed throughout the indoor environment.

The system of claim 11 further comprising a third
transceiver disposed between the secondary trans-
ceiver and the supplemental transceiver for extend-
ing the transmission range between the secondary
transceiver and the supplemental fransceiver.

For use in cooperation with an outdoor macrocell
base transceiver, the base transceiver operative to
transmit and receive a digital signal at a first selected
frequency, a method for providing a digital wireless
local loop in an indoor environment, comprising:

providing a primary transceiver operative to
transmit and receive the digital signal to and from
the base transceiver at the first selected frequency,
the primary transceiver further operative to transmit
and receive the digital signal at a second selected
frequency; and

providing a portable handset in communica-
tion with the primary transceiver for transmitting and
receiving the digital signal to and from the primary
transceiver at the second selected frequency.

The method of claim 17 wherein the step of providing
a primary transceiver includes providing a central
antenna disposed outside the indoor environment.

The method of claim 17 wherein the step of providing
a primary transceiver includes providing a plurality
of antennas disposed throughout the indoor environ-
ment.

The method of claim 17 wherein the step of providing
a primary transceiver includes:

providing a secondary transceiver in commu-
nication with the outdoor base transceiver and a
supplemental transceiver for transmitting and
receiving the digital signal to and from the outdoor
base transceiver at the first selected frequency, the
secondary transceiver further operative to transmit
and receive the digital signal to and from the supple-
mental transceiver at an intermediate frequency;
and

providing a supplemental transceiver in com-
munication with the secondary transceiver and the
portable handset for transmitting and receiving the
digital signal to and from the secondary transceiver
at the intermediate frequency, the supplemental
transceiver further operative to transmit and receive
the digital signal to the portable handset at the sec-
ond selected frequency.

The method of claim 17 wherein the step of providing
a primary transceiver includes providing a plurality
of supplemental transceivers disposed in the indoor
environment.
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22.

23.

24.

25.

26.

27.

28.

29.

12

The method of claim 21 wherein the plurality of sup-
plemental transceivers transmit and receive the dig-
ital signal at the intermediate frequency to a plurality
of portable handsets at a plurality of distinguished
second selected frequencies, the plurality of distin-
guished second selected frequencies varying in
sensitivity to interference with the indoor/outdoor
cellular radio communications.

The method of claim 20 further comprising providing
a third transceiver for transmitting and receiving the
digital signal to and from the secondary transceiver
at the intermediate frequency, the third transceiver
further for transmitting and receiving the digital sig-
nal to and from the supplemental transceiver at a
second intermediate frequency.

A method for operating a portable handset in an
indoor environment to communicate with an outdoor
macrocell base transceiver, the base transceiver
operative to transmit and receive digital signals to
and from the portable handset at a first selected fre-
quency, the method comprising:

receiving the digital signal atthefirst selected
frequency from the base transceiver; and

retransmitting the digital signal at a second
selected frequency for receipt by the portable hand-
set.

The method of claim 24 whereinthe step of receiving
the digital signal at the first selected frequency from
the base transceiver is aided by a central antenna
disposed outside the indoor environment.

The method of claim 24 wherein the step of receiving
the digital signal at the first selected frequency from
the base transceiver is aided by a plurality of anten-
nas disposed throughout the indoor environment.

The method of claim 24 wherein the step of retrans-
mitting the digital signal at the second selected fre-
quency for receipt by the portable handset is
performed by a repeater disposed in the indoor envi-
ronment.

The method of claim 24 wherein the step of retrans-
mitting the digital signal at a second selected fre-
quency for receipt by the portable handset includes:

receiving the digital signal at the first selected
frequency and retransmitting the digital signal at an
intermediate frequency; and

receiving the digital signal atthe intermediate
frequency and retransmitting the digital signal at the
second selected frequency for receipt by the porta-
ble handset.

The method of claim 28 wherein the step of receiving
the digital signal at the intermediate frequency and
retransmitting the digital signal at the selected sec-
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ond frequency includes retransmitting the signal to
a plurality of portable handsets.

30. Themethod of claim 28 wherein the step of receiving
the digital signal at the intermediate frequency and 5
retransmitting the digital signal at the second
selected frequency further includes scanning all fre-
quencies of the cellular radio spectrum for the fre-
quency having the least amount of energy.
10
31. A method for operating a portable handset in an
indoor environment o communicate with an outdoor
macrocell base transceiver, the base transceiver
operative to transmit and receive digital signals to
and from the portable handset at a first selected fre- 15
quency, the method comprising:
receiving the digital signal at a second
selected frequency from the portable handset; and
retransmitting the digital signal at the first
selected frequency for receipt by the base trans- 20
ceiver.

32. The method of claim 31 wherein the step of receiving
the digital signal at the second selected frequency
fromthe portable handsetis performed by arepeater 25
disposed in the indoor environment.

33. Themethod of claim 31 wherein the step of receiving
the digital signal at the second selected frequency
from the portable handset includes: 30
receiving the digital signal at the second
selected frequency and retransmitting the digital sig-
nal at an intermediate frequency; and
receiving the digital signal at the intermediate
frequency and retransmitting the digital signal atthe 35
first selected frequency.

34. A method for providing a wireless local loop between
an indoor environment and an outdoor macrocell
base transceiver, the base transceiver operative to 40
transmit and receive digital signals to and from the
portable handset at a first selected frequency within
the cellular radio spectrum, the method comprising:
receiving the digital signal at thefirst selected
frequency from the base transceiver; 45
retransmitting the digital signal at a second
selected frequency for receipt by the portable hand-
set;
receiving the digital signal at the second
selected frequency from the portable handset; and 50
retransmitting the digital signal at the first
selected frequency for receipt by the base trans-
ceiver.

55
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INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 125 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 530 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR =
% Independent * Minus | *** = _ OR _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = _ OR _
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

Page 634 of 755




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
13/488,374 06/04/2012 2617 530 9030101.141-US0 5 1
CONFIRMATION NO. 2192
70763 UPDATED FILING RECEIPT
Byrne Poh LLP
11 Broadway, Ste 814 LT
000000056160152

New York, NY 10004
Date Mailed: 08/28/2012

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

Applicant(s)
Paul F. Struhsaker, Plano, TX;

Power of Attorney:
William Munck--39308
John Mockler--39775

Domestic Priority data as claimed by applicant
This application is a CON of 11/982,424 10/31/2007 ABN

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

If Required, Foreign Filing License Granted: 06/13/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/488,374

Projected Publication Date: 12/06/2012
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

Wireless Communication System and Device For Coupling A Base Station and Mobile Stations
Preliminary Class

455

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

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

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/488,374 06/04/2012 Paul F. Struhsaker 9030101.141-US0
CONFIRMATION NO. 2192
70763 FORMALITIES LETTER

Byrne Poh LLP

11 Broadway, Ste 814 LT

New York, NY 10004 00000005483756

IR

Date Mailed: 06/14/2012

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

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

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

+ A substitute specification excluding claims in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125 is
required. The substitute specification must be submitted with markings and be accompanied by a clean
version (without markings) as set forth in 37 CFR 1.125(c) and a statement that the substitute specification
contains no new matter (see 37 CFR 1.125(b)). Since a preliminary amendment was present on the filing
date of the application and such amendment is part of the original disclosure of the application, the substitute
specification must include all of the desired changes made in the preliminary amendment. See 37 CFR 1.115
and 1.215.

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

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.
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Replies should be mailed to:

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

Alexandria VA 22313-1450

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

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

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

/atestaye/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Attorney Docket No, 9030161, 141-US0

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Paul F. Struhsaker Examiner: THBA
Application No.. 13/488.374 Confirmation No.o 2192
Filing Date: 6:4/2012 Art Unit TBA

For: WIRELESS COMMUNICATION SYSTEM AND DEVICE FOR
COUPLING A BASE STATION AND MOBILE STATIONS

Hon, Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

RESPONSE TONOTICE TO FILE CORRECTED APPLICATION PAPERS

Drear Sir

On June 14, 2012, the USPTO issued a Notice to File Corrected Application Papers (NTFECAP),
11 the above-identified apphcation, requiring applicant to submit a substitute specification. A

copy of the NTFCAP is attached hereto.

Remarks begin on page 2 of this paper.
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Attorney Docket No, 9030161, 141-US0

REMARKS

In response to the Notice 1o File Corrected Apphication Papers dated June 14, 2012,
applicant submits herewith a substitute specification, excluding the claims, in compliance with
JTCFR§S 132, I21By3), and 1,125, Applicant also submits herewith a marked up copy of
the substitute specification showing all the changes made in the Preliminary Amendment filed on
June 4, 2012, The substitute speaification includes no new matter,

It 1s believed that no petition or fee 1s due in connection with this submission. I
however, any petition or fee is due, applicants respectfully request that this submission be
consdered a petition and that the petition be granted, and applicant hereby authorizes the

Director 1o charge any fees that mayv be due to Deposit Account No. 50-4207.

Respecttully submitted,
Soanna M Polizzt/

Joanna M Polizzi
Registration No. 66,243
Agent for Applicant

Byre Poh LLP

11 Broadway, Suite 814

New York, NY 10004

Telephone: (212) 509-8877

Facsimile: {212} 931-8321

Date: August 20, 2012
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Attorney Docket No. 2020101.1431-Us¢
BACKGROUND OF THE INVENTION

Advancements'in comrunication technologies have permitted the
developmgnt; aﬁd'implementation, of new types of co&munication
systems. “Buch communicatién‘ systeﬁs are able to permit the

5 éommunicatian of increased amoﬁnts of data at increased thfuput
ratés relative to conventional communication systems. And, such
new communication systems have  permitted communication of
information at, and between, communication stations positioned at
locarions from whicé communications have conventionally been

10 inconvenient or impractical.

Radio communication systemé, fér instance, are exemplarily of
comnunication systems of which new typés, and improvemeﬁts to
existing types, have been made possible as a result of advancements
in communication technelogies. Similar to other types of

15 communication systems, in a radio communication system, information
ig communicated between a sending station and a receiving station
by way of a communication channel. In a radio communication
system, unlike other types of communication systems, a
communication channel formed between the sending and the receiving

20 stations and upon which information is communicated by the sending
staﬁion to the receiving station, is formed of a portion of the

electromagnetic spectrum. Radico links are defined upan'the portion
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Artorney Docgkelb No. 9030101.141-080

of the electromagnetic spectrum allocated to the radio

communication gystemv

Because a radic link is utilized wupon which to form

communication chaﬁnelsf a fixed, ox wireline, connection is not

s reguired to be‘form&d.hetweén the sending and receiving stationsg to

form a communication channel. Information can bé conmmunicated

between the gending and receiving stations at, and between,

locationg at which conventional wireline communications would not

be permitted. Additionally, the infrastructure costs associated

10 with the installation of a radio communication system are also

generally lower than the carr&séonding costs which would be

requiredAto install a conventional, wireline communication system.

and, as the advancements in communication technologies have

permitted the bandwidth allocated to a radio communication system

15 to be utilized more efficiently, a radio communication can

increasingly be utilized effectuate a communication service which
require relatively significant data thruput capability.

A wireless broadband communication system‘has been proposed,

for instance,>by thch'tc permit the effectuation of any of various

20 communication services by way of radio links with fixed-site

subscribér stations. Radio links are formed with the subscriber

stations by fixed-site base stations. The bhase stations are
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Attorney Docket No. 9030101.141-U8¢

installed at spaced-apart 1ocatiqns throughout the geographical

area which is to be encompassed by the wireless broadband

communication systam._ﬁséverél subscriber:étations are capable of
communicating with a single base station.

5 Communication of data is effectﬁated between the subscriber
stations and an associated base station by way of radic links upon
which communication channels are defined. Because radio links are
utilized between the subscriber stations gnd the base stations,‘the
infrastructure Costsﬁassbciated with the formation of wireline

10 connections batween: the subscriber stations are obviéteﬂ.
Broadband communications, and commuﬁicatien services which require
the communication of broadband data, as well as communication
services necessitating smaller data thruput rates are effectuable
through use of the wireless broadband communication systemnm.

15 Advancemgnts in communication technoleogies have also permitted
the development, and introduction, of other types of radio
communication systems. Wireless communication systems, sometimes
referred to as micr¢~cellular networks, private‘networks, and WLANsa
{(wireless local area networks) are exemplary of such systems. Such

20 networks, generally, provide for radio communications with mobile
stétions positioned‘within communication raﬁge of such networks.

. . Generally, the communication ranges of the mobile gtations
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operable iﬁ Suéh systems ia.relatively small as reiativaly low-

power signals are origihatéd at the mobile stations and,

correspondingly, originated at the network infrastructure of such

systems to be terminated at the mobile stations. The network

5 infrastructure of such systems typically include fixed-location

transceivers, sometimes referred to as access points. The access

points are capable of communicating Qith a group of mobile stations

positioned within a micro-cellulax, or other, area defined by the

access poinﬁ. in séme of such systems, the access points arxe

10 coupled te a conventional, local area network, alsc used to

interconnect the prgcessing»stationé of an office computer system.

In other such systems, the acéess pointg are connected in other
manners. |

Installation of é wireless broadband communication system to

15 provide broadband services with a plurality of subscriber stations

provides a radio infrastructure throughout a geographical area

throughout which wireless broadbaﬁd coﬁmuﬂicatimn services are

effectuable. If a manner could be provided by which to utilize the

communication capabilities of a wireless broadband communication

20 system to prcﬁide additional communication sérvices, additional

benefits of a,wireless broadband communication system would be

provided.

Page 652 of 755



PATENT

Artorney Docket No. 9030101,141-US8D

It is in light of this background information related to radio
communication systems that the significant improvements of the

present invention have evolved.
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SUMMARY OF THE INVENTION
The present invention, accordingiy; advantageocusly provides
apparatus, and an associated method, by thch to provide mobile
communications in a fiked.*wireless access (FWA) communication
s system.
Through operation of an embodiment of the present invention,
WLAN {wireless local  area network). service is provided to a
subscriber station of the fixed wireless access communication
system. ‘Mobile st;tions within commﬁnicatian range of the
10 subscriber station, and operable in ﬁhe WLAN, are able to
communicate bylway of the WLAN. éy providing'WLAN gsexrvice to a
plurality of subscriber stations and thereafter providing.
integrated control - over WLAN commuﬁicaticns¢ handover of
communicatigns with a mobile station is provided as the mobile
15 station travels between coverage areas formed at separate ones of
the subscriber stations.
vIn one aspect of the present invention, a WLAN transceiver,
such as an access point, is installed at a subscriber station of a
fixed wireless access communication system. A WLAN transceiver
20 provides localized radio communications throughout a coverage area
defined by the communication range of the WLAN transceiver and

mobile stations with which WLAN transceiver communications. More
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than one WLAN transceiver is positionablé‘ at the subscriber

station, as appropriate. Ra&ib communications between a mebile

station and the W@AN transceiver providé for two-way communications
with the mobile station.

5 | In vanotﬁef agpect of the present invention, the WLAN
transceiver positioned at the subscriber station is, viﬁ turn,
coupled by way of a radio link with a base station of the fixed
wireless access communication system. Information originated at a
mobile’station is coﬁ%umicated by way of a local radio link to the

10 WLAN transceiver. The WLAN transceiver, in turn, is coupled to a
transceivgr station, such as an IAD (integrated'acéass device),
located at the subscriber station and operable in the fixed
wireless access communication system. The integrated access
device, or other subscriber-station transceiver, in turn,

15 cammuhicates the information originated at the mobile station to
the base station of the fixed wireless access system. Thereafter,
the infcrmation ig forwarded, as appropriate, to a destination.
Analogously, information origimated at, or provided to, a base
station operable in the fixed wiieless_access communication syste&

20 and which is to be terminated at the ﬁobile station is communicatéd
by the base stétian to the integrated access'device,‘ar other

subscriber-station transceiver. Subsequent to reception thereat,
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the information is forwarded to the WLAN transceiver to be
transmztted therefrom by way of ‘the lccal radlo link thr@ugh the.
mobile statlgn. Thereby, communication is effectuable between
mobile station and the>base station of the fixed wireless access

5  communication syétém.

In another aspect of the present invention, the WLAN
transceiveis.are installed at a plurality of subscriber stations
such that the‘ coverage areas of the separately-installed
transcelilvers at 1eaé£;partially overlap. Integrated contrel over

10 operation of the WLAN transceivers is provided at the network of
the fixed wireless access communicﬁtion system. Mobile stations
which travel between cgveragé areas defined by different ones of
the WLAN transceivers are permitted continued communication by way
of local xadic 1ink§ by handing over éommunicatians between WLAN

15 transceivers. . Ongoing Communication gegsions with the mobilé
station continue in spite of handover of communications between the
WLAN transceiveis.

In another aspect of the present invention, a routing map is
maintained at a location coupled to, or integrated within, the

20 fixed wireless access communication system. The routing wmap
maintaing a listing of the location of mobile stations operable to

communicate by way of local radio links with WLAN transceivers

Page 656 of 755



PATENT

Artorney Dockeb No. 9030101.141-U80

positioned at different ones of the subscriber stations of the

fixed wireless access communication éystgm. The locations at which

the,mbbi;e stations are positioned are updated, as needed, ag a

mobile station travéls hetween coverage areas defined by different

s ones of thé ‘WLAN transceivers. When information is to be

communicated to a particular mobile’station, the routing map is

accéssed to retrieve indications of the 1ocaﬁian at which ‘the

mobile station at which the information is to be terminated is

p@sitione&. Through-ﬁse of the indications retrieved from the

1  rcutim§ map, the information which is to be communicated to the

mobilé station iz able to be most~efficient1y routed to the mobile

statién. |

In another aspect of the present invention, when a handover of

communications is effectuated, the routing map is updated, and

158 information routéd to the mobile by way of a WLAN transceiver from

which a handover of communication is effectuated, but ﬁmt yet

delivered‘tp the mobile station, is retrieved and then re-routed to

the mobile station by way of the mobile station to which
communications have been handed over.

20 In these and other aspects, .therefar, apparatus, and an

associated method, is provided for a fixed wireless access

communication system. The fixed wireless access communication
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system has at least a first fixed-site base station and at'leést &

first fixed-site subscriber station capable of communicating with

the first fixed-site base station. Radio communication with a

mobile station is facilitated.  $ first local-network radio

5 transéeiver is pbsitioned at the at least first fixed-site

.subscribar station. The First lacaiﬂnetwork radic transceiver

selectably transceives communication éignals with the wobile

station upeon a first local radio link formed bet&een the first

localwnetwogk radio ;ransceivef and the wobile station when the

1i¢ mobile station is positioned within a selected range of the first
fixed-site subscriber station.

A more complete appreciation of tﬁe present invention and to
the scope theredf can be obtained from the acconmpanving drawings
which are briefly summaxized below, the following detailed

15 description of the presently—préfarred embo&iﬁents of the

invention, and the appended claims.
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BRIEF DESCRI?TION OF THE DRAWINGS
Fiéure 1 illustrates a functional block diagram of a fixed
wireless access {FWA) écmmuﬁicaﬁidn system in which an embodiment
af.the present-inveﬁtinn is Qperablé,'

5 | Figure 2 iiluétr&tes a'represeﬁtéticn of a fixed wixeless
access communication»system similar to that shown in Figurevl here
also illustrating a plurality of.cellular coverage areas defined by
aboutt a plurality of éubscriber statioas of the fixed wireless
access ccmmunigatioﬂ“;ystemv

10 Figure 3 illustrates another representation of the Ffixed
wirelegs access communication systém.shown in Figures 1 and 2.

Figure 4 illustrates a method flow diagram listing the wethod
of 'Operation of the meth@dl of an embodiment of the present
invention.

is
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DETAILED DESCRIPTION OF THE INVENTION

A fixed wireless4access {FWA) communication system 10 provides
for radio communications between fixedwsité‘basa stations, of which
the base station 12 is exeﬁplary and‘fixedwsite subscribar'stations

s 14 of which the subscriber station 14 is exempléry, A radioc link
16 upon which forward link channels 18 and reverse link éhannels 22
is of a bandwidth permitting bfaadbanﬁ communication services to be
effectuated with éevices located at the subscriber sﬁation 14.

In the exemplargiimplementati@n, an integrated access device

10 {IAD) 24 forms a_transcéiver located at the subscriber station and
at which farward link signals traﬁsmitted upon the forward link
channels of >tﬁe radic link are detectable and which genefate
reverse link signals for transmission upon the reverse link
channels of the radioc link. A separate IAD 24 is located at each
15 subscriber station of the communication system.

In the exemplary implementation, each base transceiver station
includes a remote modem (modulator-demodulator) capable of
communicating with ‘geven separate subscriber stations located
within a radial sector. In other implementations, the circuitry of

20 the base transceiver station is configured in other manners.
The basé'statioﬁ 12, and the set of remote modems therecof, is

coupled te an access process 28 which is coperable, amongst ather

- 19 -
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things, to perform dontrol operations to control operation of the

communication sYstem. The access pfocess 28 is, ‘in turn, coupled

to a commnication network 32 su:h as a public-switched telephonic

network or a packet data netwo:k._ Andf a correspondent node 34 is

5 coupled to the caﬁmunicatidn nepwofk( A commuﬁicatian path is

formable between the correspondent node and the IAD 24 positioned

at the subscribér station by‘wa§‘of the communication network, the

access process 28, the base station 12, and the radioc link 18.

Communication ﬁf inégrmatidn by the‘carrespandent node to the

10 integrated access device and from the integrated access device to

the correspondent ndde ia affactuaﬂle by way of the communication
path.

Pursuant to an emboadiment of the present invention, a WLAN

{wireless local area network)-transcei?er 38 ig positioned at the

1s subscriber station 14 at the integrated access device 24 to be

connected to the transceiver circuitry of the integrated access

device. The WLAN transceiver defiﬁes'a éoverage area 42 defining a

cell. A mobile station 44 positioned within the cell 42 is capable

of communicating with the transceiver 38. That is to say, the

20 radio link 48 is formable between the transceiver 38 and the wmobile

station 44 upon which Fforward and reverse link signals are

communicated therebetween. Signals originated at the mobile
- 20 -
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station are communicated upon reverse link channels of the radio

link 46 to the WLAN tranécéiyer 38. And, communication signals to

be terminated at the mobile station 44 are communicated upon
forward link channels of the radio link 46.

s Because <f the connectidn_éf the WLAN transceiver to the
transceiver of the integrated access cievice 24, signals originated
at thé mobile sta@imn énd communiéated'to the WLAN transceiverAcan,
in turn, be provided to th&ytransceiver of the integrated access
device to be ccmmunigétEd upon reverse link channeis of the radio

16 link 18 and, thereafter, be communicated to another device, such as
the correspondent node 34. Analggoﬁsly, signals originated at the
carr&spamdeﬁt naﬁe, or elsewhere, can be communicated to the mobile
station by way of forward link ¢hannals of the radio links 16 and

46 to,the'mobile-station. Thereby communications are effectuable

15 with & mobile station in.the fixed wireless access communication
system.

fn the exemplary implementation, the integrated access device
24 férms a rack-assembly having expansion slots to receilve
gxpansion cards thereat. And, the WLAN transceiver is wmounted

20 upon, or is otherwise formed at, an expansion card connectable to
the expansion slot of the rack-assembly. Thereby thé integrated

access device together with the WLAN transceiver form an integrated

- 21 -
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deﬁice préviding for two»way'gommunicatian upon the radio link 16

as well as ﬁwo»way communication upon the radie link 48.
>Figure 2 .illustrates another view of the communica;ien system
10, here illustrating an impleméhtation invwhich a plurality of
-5 'sﬁbscribar stations 14 include WLAN transceivers 38 (shown in
'Fiéu;e 1} connected to corresponding integrated access devices 24
{alsb» shown in Figure i}, The coverage areas 42 defined by
respective ones of the WLAN transceivers are shown in the figure.
Adjacént ones of ihe»;dverage areas over lép with one another. The
10 remote modes of the base transceivers are aéain shown in the Figure
ag is the access process. An ar?angem&nt in which the remote
modems communicate with subscriber stations positioned within a
»»raaia sector is shown in the figure. In other implementations,

other arrangements are utilized.

15 A mébile station initially positioned within, or approximate
to, a caverége area 42 defined by a WLAN transceiver positicned at
a first suﬁscriber station isbpermitteﬂ movement, sﬁch as out of
the coverage area defined by the transceivex positioned at a first
subscriber station and into the. coverage area defined by a WLAN
200 transceiver of ancther subscriber station. Through coperation of an
embodiment of the §reéent invention, a handover of communications

is effectuated from the first WLAN transceiver to another WLAN

-~ 22
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transcaiver, thereby to permit continued communicatigns with the
mobile station.

Determination of when to initiate handover of communications
is made responsive to n@asuraménts of signal characteristics of

5  communication signals communicated between the WLAN transceiver and

the mobile station. In one impleméntation signal characteristics

. are measured, or otherwise detérmine&,.at the mobile station and

raesults of such measures or detérminations of are reported back to

the WLAN 'transcei;er and ;.appr0§riate control circuitry,

10  Thereafter, if ‘apﬁropriate, the handover of communications is
effectuated.

A routing map 52 is further shown in the figure. The routing
map i1is functionally connected to the access process 28. The
routing map includes a listing of the wobile stations, such as the

15 mobile station 46 operable:ta transceive communication signals
pursuant to the WLAN service. Indexed together with the listing
the mobile stations are the locations at which the wmobile stations
are positioned. When communications are to be effectuated with a
particular mobile station, such as communications originated by the

20 correspondent node ‘34, the routing map is accessed and the
communication signals are  routed to the mobile stations at the

position indicated in the routing map. And, when a handover is
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effectuated, ihfofmation routed to a mobile station but not yst

deliveréd is rercuted ;o the WLAN transceiver to which
communications have been ﬁaﬁded over.

Figure 3 again. illustr‘ates the communication system 10, here

5 showing a plurality bf, base sﬁations 12 and subscriber stations 14

agsociated with ﬁarioﬁs ones of the base stations. Each of the

subscriber stations includes a WLAN transceiver (shown in Figure 1}

various of the base transceiver stations are here shown also to be

b}

coupled by way of the communication network 32, again either -a
16 PSTN, a packet data network, or a combination of such networks.
Movement of a mobile statién betweeﬁ the coverage areaz is defined
by different ones Qflthe‘subscriber stations are shown in the
figure; For instance, movement of a mobile station indicated by the
arrow 56 represents wovement of the wobile station between
18 subscriber stations associated with separate cells of separate base
gtations. Sucﬁh movemant resﬁlts in access process routing of
subsequent communication signals to a new cell of the fixed
wireléés access communication system, access process routing to a
separate remote mode sector, and remote modem routing to a new
20 sﬁbscriber integrated accegs device. The arrow 58 is
fe§reéentative.of movement of -a wobile station within a single

sector of a single base station. Here, the result is a subscriber
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integrated access device to a remote modem routing change.

The arrow 62 is r&preséntativé of movement of a mobile sta&i@n
befween adjacent sectoxs.definad by a single basme station. Such
nmovement results in aCCesshpchess routing of the communication

5 signal to the new rewote médem sector transceiver. And,Athe arrow
64 1is repreéentative of movement of a mobile station between
sectors of diffe?emt cells ﬁefinedtby two different base-stations.
Such wmovement results in écceas process to access process routing
regsolution, access é%acessing‘ routing to the new cell, access

10  process routing to the new remote‘moﬁem sector, and remote.mcdem
routing to the new subscriber acceés in;egrated device. Thereby,
handovefs of communicationé are effectuable through any movement of
a mobile station between coverage areas defined by WLAN
transceivers forming a p&ftian of a fixed wireless access

15 communication system.

Figure ¢ illustrates a method, shown generally at 72 of an
embodiment of the present iﬁvantion. The method facilitates radio
communications with the ﬁobile station in a fixed wireless access
~communicati§n.systam haﬁing at least a first base station and at

20 least a first subscriber station capable of communicating with the
base station. First, and as indicated by the block 74, a local-

network radio transceiver  is pogitioned at the fixed-site
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subscriber station. Then, and as indicated by the block 76,

communicaticn-signals'are selectably transceived with the mobile

station upén a first local rédib link between tﬁe local -network

radio transceiver and a mobile étaticn when the mobile station is

5 positioned within a coverage area defined by the local-network

radio transéeiver.

Through operation of the wethod of an embodiment of the

vpreséﬁt invention, WLAN service is provided iﬁ a fixed wireless

accesg in & communic%&ian system. A mobile station operable in-a

10  wireless local area network is thereby able to communicate in the

WLAN coverage area encompassing the -subscriber station at which the
local-network radio transceiver is positioned.

The érevicmé degcriptions are of preferred examples for

implementing the invention, and the scc;:)é of the_invention'shou}.ﬂ

15 not necessarily be limited by this description. The scope of the

present invention is defined by the following claims.
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ABSTRACT

A wireless communication system comprising first and second transceivers. The first
transceiver communicate with a base station, wherein the base station communicates with the first
transceiver and a plurality of other wireless communication devices according to a wide area wireless
communication protocol.  The second transceiver is coupled to the first transceiver and
communicates with a first mobile station, wherein the second transceiver communicates with the first
mobile station aceording to a local area wireless communication protocol. The first transceiver
receives from the base station a first downlink signal intended for the first mobile station and
transmits the first downlink signal to the second transceiver. The second transceiver re-transmits the
first downlink signal to the first mobile station as a second downlink signal according to the local

area wireless communication protocol.
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BACKGROUND OF THE INVENTION

Advancements'in comrunication technologies have permitted the
developmgnt; aﬁd'implementation, of new types of co&munication
systems. “Buch communicatién‘ systeﬁs are able to permit the

5 éommunicatian of increased amoﬁnts of data at increased thfuput
ratés relative to conventional communication systems. And, such
new communication systems have  permitted communication of
information at, and between, communication stations positioned at
locarions from whicé communications have conventionally been

10 inconvenient or impractical.

Radio communication systemé, fér instance, are exemplarily of
comnunication systems of which new typés, and improvemeﬁts to
existing types, have been made possible as a result of advancements
in communication technelogies. Similar to other types of

15 communication systems, in a radio communication system, information
ig communicated between a sending station and a receiving station
by way of a communication channel. In a radio communication
system, unlike other types of communication systems, a
communication channel formed between the sending and the receiving

20 stations and upon which information is communicated by the sending
staﬁion to the receiving station, is formed of a portion of the

electromagnetic spectrum. Radico links are defined upan'the portion
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of the electromagnetic spectrum allocated to the radio

communication gystemv

Because a radic link is utilized wupon which to form

communication chaﬁnelsf a fixed, ox wireline, connection is not

s reguired to be‘form&d.hetweén the sending and receiving stationsg to

form a communication channel. Information can bé conmmunicated

between the gending and receiving stations at, and between,

locationg at which conventional wireline communications would not

be permitted. Additionally, the infrastructure costs associated

10 with the installation of a radio communication system are also

generally lower than the carr&séonding costs which would be

requiredAto install a conventional, wireline communication system.

and, as the advancements in communication technologies have

permitted the bandwidth allocated to a radio communication system

15 to be utilized more efficiently, a radio communication can

increasingly be utilized effectuate a communication service which
require relatively significant data thruput capability.

A wireless broadband communication system‘has been proposed,

for instance,>by thch'tc permit the effectuation of any of various

20 communication services by way of radio links with fixed-site

subscribér stations. Radio links are formed with the subscriber

stations by fixed-site base stations. The bhase stations are
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installed at spaced-apart 1ocatiqns throughout the geographical

area which is to be encompassed by the wireless broadband

communication systam._ﬁséverél subscriber:étations are capable of
communicating with a single base station.

5 Communication of data is effectﬁated between the subscriber
stations and an associated base station by way of radic links upon
which communication channels are defined. Because radio links are
utilized between the subscriber stations gnd the base stations,‘the
infrastructure Costsﬁassbciated with the formation of wireline

10 connections batween: the subscriber stations are obviéteﬂ.
Broadband communications, and commuﬁicatien services which require
the communication of broadband data, as well as communication
services necessitating smaller data thruput rates are effectuable
through use of the wireless broadband communication systemnm.

15 Advancemgnts in communication technoleogies have also permitted
the development, and introduction, of other types of radio
communication systems. Wireless communication systems, sometimes
referred to as micr¢~cellular networks, private‘networks, and WLANsa
{(wireless local area networks) are exemplary of such systems. Such

20 networks, generally, provide for radio communications with mobile
stétions positioned‘within communication raﬁge of such networks.

. . Generally, the communication ranges of the mobile gtations
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operable iﬁ Suéh systems ia.relatively small as reiativaly low-

power signals are origihatéd at the mobile stations and,

correspondingly, originated at the network infrastructure of such

systems to be terminated at the mobile stations. The network

5 infrastructure of such systems typically include fixed-location

transceivers, sometimes referred to as access points. The access

points are capable of communicating Qith a group of mobile stations

positioned within a micro-cellulax, or other, area defined by the

access poinﬁ. in séme of such systems, the access points arxe

10 coupled te a conventional, local area network, alsc used to

interconnect the prgcessing»stationé of an office computer system.

In other such systems, the acéess pointg are connected in other
manners. |

Installation of é wireless broadband communication system to

15 provide broadband services with a plurality of subscriber stations

provides a radio infrastructure throughout a geographical area

throughout which wireless broadbaﬁd coﬁmuﬂicatimn services are

effectuable. If a manner could be provided by which to utilize the

communication capabilities of a wireless broadband communication

20 system to prcﬁide additional communication sérvices, additional

benefits of a,wireless broadband communication system would be

provided.
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It is in light of this background information related to radio
communication systems that the significant improvements of the

present invention have evolved.
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SUMMARY OF THE INVENTION
The present invention, accordingiy; advantageocusly provides
apparatus, and an associated method, by thch to provide mobile
communications in a fiked.*wireless access (FWA) communication
s system.
Through operation of an embodiment of the present invention,
WLAN {wireless local  area network). service is provided to a
subscriber station of the fixed wireless access communication
system. ‘Mobile st;tions within commﬁnicatian range of the
10 subscriber station, and operable in ﬁhe WLAN, are able to
communicate bylway of the WLAN. éy providing'WLAN gsexrvice to a
plurality of subscriber stations and thereafter providing.
integrated control - over WLAN commuﬁicaticns¢ handover of
communicatigns with a mobile station is provided as the mobile
15 station travels between coverage areas formed at separate ones of
the subscriber stations.
vIn one aspect of the present invention, a WLAN transceiver,
such as an access point, is installed at a subscriber station of a
fixed wireless access communication system. A WLAN transceiver
20 provides localized radio communications throughout a coverage area
defined by the communication range of the WLAN transceiver and

mobile stations with which WLAN transceiver communications. More
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than one WLAN transceiver is positionablé‘ at the subscriber

station, as appropriate. Ra&ib communications between a mebile

station and the W@AN transceiver providé for two-way communications
with the mobile station.

5 | In vanotﬁef agpect of the present invention, the WLAN
transceiver positioned at the subscriber station is, viﬁ turn,
coupled by way of a radio link with a base station of the fixed
wireless access communication system. Information originated at a
mobile’station is coﬁ%umicated by way of a local radio link to the

10 WLAN transceiver. The WLAN transceiver, in turn, is coupled to a
transceivgr station, such as an IAD (integrated'acéass device),
located at the subscriber station and operable in the fixed
wireless access communication system. The integrated access
device, or other subscriber-station transceiver, in turn,

15 cammuhicates the information originated at the mobile station to
the base station of the fixed wireless access system. Thereafter,
the infcrmation ig forwarded, as appropriate, to a destination.
Analogously, information origimated at, or provided to, a base
station operable in the fixed wiieless_access communication syste&

20 and which is to be terminated at the ﬁobile station is communicatéd
by the base stétian to the integrated access'device,‘ar other

subscriber-station transceiver. Subsequent to reception thereat,
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the information is forwarded to the WLAN transceiver to be
transmztted therefrom by way of ‘the lccal radlo link thr@ugh the.
mobile statlgn. Thereby, communication is effectuable between
mobile station and the>base station of the fixed wireless access

5  communication syétém.

In another aspect of the present invention, the WLAN
transceiveis.are installed at a plurality of subscriber stations
such that the‘ coverage areas of the separately-installed
transcelilvers at 1eaé£;partially overlap. Integrated contrel over

10 operation of the WLAN transceivers is provided at the network of
the fixed wireless access communicﬁtion system. Mobile stations
which travel between cgveragé areas defined by different ones of
the WLAN transceivers are permitted continued communication by way
of local xadic 1ink§ by handing over éommunicatians between WLAN

15 transceivers. . Ongoing Communication gegsions with the mobilé
station continue in spite of handover of communications between the
WLAN transceiveis.

In another aspect of the present invention, a routing map is
maintained at a location coupled to, or integrated within, the

20 fixed wireless access communication system. The routing wmap
maintaing a listing of the location of mobile stations operable to

communicate by way of local radio links with WLAN transceivers
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positioned at different ones of the subscriber stations of the

fixed wireless access communication éystgm. The locations at which

the,mbbi;e stations are positioned are updated, as needed, ag a

mobile station travéls hetween coverage areas defined by different

s ones of thé ‘WLAN transceivers. When information is to be

communicated to a particular mobile’station, the routing map is

accéssed to retrieve indications of the 1ocaﬁian at which ‘the

mobile station at which the information is to be terminated is

p@sitione&. Through-ﬁse of the indications retrieved from the

1  rcutim§ map, the information which is to be communicated to the

mobilé station iz able to be most~efficient1y routed to the mobile

statién. |

In another aspect of the present invention, when a handover of

communications is effectuated, the routing map is updated, and

158 information routéd to the mobile by way of a WLAN transceiver from

which a handover of communication is effectuated, but ﬁmt yet

delivered‘tp the mobile station, is retrieved and then re-routed to

the mobile station by way of the mobile station to which
communications have been handed over.

20 In these and other aspects, .therefar, apparatus, and an

associated method, is provided for a fixed wireless access

communication system. The fixed wireless access communication
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system has at least a first fixed-site base station and at'leést &

first fixed-site subscriber station capable of communicating with

the first fixed-site base station. Radio communication with a

mobile station is facilitated.  $ first local-network radio

5 transéeiver is pbsitioned at the at least first fixed-site

.subscribar station. The First lacaiﬂnetwork radic transceiver

selectably transceives communication éignals with the wobile

station upeon a first local radio link formed bet&een the first

localwnetwogk radio ;ransceivef and the wobile station when the

1i¢ mobile station is positioned within a selected range of the first
fixed-site subscriber station.

A more complete appreciation of tﬁe present invention and to
the scope theredf can be obtained from the acconmpanving drawings
which are briefly summaxized below, the following detailed

15 description of the presently—préfarred embo&iﬁents of the

invention, and the appended claims.

Page 685 of 755



PATENT
Attorney Docket No. S030101.1431-U80
BRIEF DESCRI?TION OF THE DRAWINGS
Fiéure 1 illustrates a functional block diagram of a fixed
wireless access {FWA) écmmuﬁicaﬁidn system in which an embodiment
af.the present-inveﬁtinn is Qperablé,'

5 | Figure 2 iiluétr&tes a'represeﬁtéticn of a fixed wixeless
access communication»system similar to that shown in Figurevl here
also illustrating a plurality of.cellular coverage areas defined by
aboutt a plurality of éubscriber statioas of the fixed wireless
access ccmmunigatioﬂ“;ystemv

10 Figure 3 illustrates another representation of the Ffixed
wirelegs access communication systém.shown in Figures 1 and 2.

Figure 4 illustrates a method flow diagram listing the wethod
of 'Operation of the meth@dl of an embodiment of the present
invention.

is
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DETAILED DESCRIPTION OF THE INVENTION

A fixed wireless4access {FWA) communication system 10 provides
for radio communications between fixedwsité‘basa stations, of which
the base station 12 is exeﬁplary and‘fixedwsite subscribar'stations

s 14 of which the subscriber station 14 is exempléry, A radioc link
16 upon which forward link channels 18 and reverse link éhannels 22
is of a bandwidth permitting bfaadbanﬁ communication services to be
effectuated with éevices located at the subscriber sﬁation 14.

In the exemplargiimplementati@n, an integrated access device

10 {IAD) 24 forms a_transcéiver located at the subscriber station and
at which farward link signals traﬁsmitted upon the forward link
channels of >tﬁe radic link are detectable and which genefate
reverse link signals for transmission upon the reverse link
channels of the radioc link. A separate IAD 24 is located at each
15 subscriber station of the communication system.

In the exemplary implementation, each base transceiver station
includes a remote modem (modulator-demodulator) capable of
communicating with ‘geven separate subscriber stations located
within a radial sector. In other implementations, the circuitry of

20 the base transceiver station is configured in other manners.
The basé'statioﬁ 12, and the set of remote modems therecof, is

coupled te an access process 28 which is coperable, amongst ather

- 19 -
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things, to perform dontrol operations to control operation of the

communication sYstem. The access pfocess 28 is, ‘in turn, coupled

to a commnication network 32 su:h as a public-switched telephonic

network or a packet data netwo:k._ Andf a correspondent node 34 is

5 coupled to the caﬁmunicatidn nepwofk( A commuﬁicatian path is

formable between the correspondent node and the IAD 24 positioned

at the subscribér station by‘wa§‘of the communication network, the

access process 28, the base station 12, and the radioc link 18.

Communication ﬁf inégrmatidn by the‘carrespandent node to the

10 integrated access device and from the integrated access device to

the correspondent ndde ia affactuaﬂle by way of the communication
path.

Pursuant to an emboadiment of the present invention, a WLAN

{wireless local area network)-transcei?er 38 ig positioned at the

1s subscriber station 14 at the integrated access device 24 to be

connected to the transceiver circuitry of the integrated access

device. The WLAN transceiver defiﬁes'a éoverage area 42 defining a

cell. A mobile station 44 positioned within the cell 42 is capable

of communicating with the transceiver 38. That is to say, the

20 radio link 48 is formable between the transceiver 38 and the wmobile

station 44 upon which Fforward and reverse link signals are

communicated therebetween. Signals originated at the mobile
- 20 -
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station are communicated upon reverse link channels of the radio

link 46 to the WLAN tranécéiyer 38. And, communication signals to

be terminated at the mobile station 44 are communicated upon
forward link channels of the radio link 46.

s Because <f the connectidn_éf the WLAN transceiver to the
transceiver of the integrated access cievice 24, signals originated
at thé mobile sta@imn énd communiéated'to the WLAN transceiverAcan,
in turn, be provided to th&ytransceiver of the integrated access
device to be ccmmunigétEd upon reverse link channeis of the radio

16 link 18 and, thereafter, be communicated to another device, such as
the correspondent node 34. Analggoﬁsly, signals originated at the
carr&spamdeﬁt naﬁe, or elsewhere, can be communicated to the mobile
station by way of forward link ¢hannals of the radio links 16 and

46 to,the'mobile-station. Thereby communications are effectuable

15 with & mobile station in.the fixed wireless access communication
system.

fn the exemplary implementation, the integrated access device
24 férms a rack-assembly having expansion slots to receilve
gxpansion cards thereat. And, the WLAN transceiver is wmounted

20 upon, or is otherwise formed at, an expansion card connectable to
the expansion slot of the rack-assembly. Thereby thé integrated

access device together with the WLAN transceiver form an integrated

- 21 -
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deﬁice préviding for two»way'gommunicatian upon the radio link 16

as well as ﬁwo»way communication upon the radie link 48.
>Figure 2 .illustrates another view of the communica;ien system
10, here illustrating an impleméhtation invwhich a plurality of
-5 'sﬁbscribar stations 14 include WLAN transceivers 38 (shown in
'Fiéu;e 1} connected to corresponding integrated access devices 24
{alsb» shown in Figure i}, The coverage areas 42 defined by
respective ones of the WLAN transceivers are shown in the figure.
Adjacént ones of ihe»;dverage areas over lép with one another. The
10 remote modes of the base transceivers are aéain shown in the Figure
ag is the access process. An ar?angem&nt in which the remote
modems communicate with subscriber stations positioned within a
»»raaia sector is shown in the figure. In other implementations,

other arrangements are utilized.

15 A mébile station initially positioned within, or approximate
to, a caverége area 42 defined by a WLAN transceiver positicned at
a first suﬁscriber station isbpermitteﬂ movement, sﬁch as out of
the coverage area defined by the transceivex positioned at a first
subscriber station and into the. coverage area defined by a WLAN
200 transceiver of ancther subscriber station. Through coperation of an
embodiment of the §reéent invention, a handover of communications

is effectuated from the first WLAN transceiver to another WLAN

-~ 22

Page 690 of 755



PATENT

Attorney Dooket No. 3030101.3141-U50

transcaiver, thereby to permit continued communicatigns with the
mobile station.

Determination of when to initiate handover of communications
is made responsive to n@asuraménts of signal characteristics of

5  communication signals communicated between the WLAN transceiver and

the mobile station. In one impleméntation signal characteristics

. are measured, or otherwise detérmine&,.at the mobile station and

raesults of such measures or detérminations of are reported back to

the WLAN 'transcei;er and ;.appr0§riate control circuitry,

10  Thereafter, if ‘apﬁropriate, the handover of communications is
effectuated.

A routing map 52 is further shown in the figure. The routing
map i1is functionally connected to the access process 28. The
routing map includes a listing of the wobile stations, such as the

15 mobile station 46 operable:ta transceive communication signals
pursuant to the WLAN service. Indexed together with the listing
the mobile stations are the locations at which the wmobile stations
are positioned. When communications are to be effectuated with a
particular mobile station, such as communications originated by the

20 correspondent node ‘34, the routing map is accessed and the
communication signals are  routed to the mobile stations at the

position indicated in the routing map. And, when a handover is
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effectuated, ihfofmation routed to a mobile station but not yst

deliveréd is rercuted ;o the WLAN transceiver to which
communications have been ﬁaﬁded over.

Figure 3 again. illustr‘ates the communication system 10, here

5 showing a plurality bf, base sﬁations 12 and subscriber stations 14

agsociated with ﬁarioﬁs ones of the base stations. Each of the

subscriber stations includes a WLAN transceiver (shown in Figure 1}

various of the base transceiver stations are here shown also to be

b}

coupled by way of the communication network 32, again either -a
16 PSTN, a packet data network, or a combination of such networks.
Movement of a mobile statién betweeﬁ the coverage areaz is defined
by different ones Qflthe‘subscriber stations are shown in the
figure; For instance, movement of a mobile station indicated by the
arrow 56 represents wovement of the wobile station between
18 subscriber stations associated with separate cells of separate base
gtations. Sucﬁh movemant resﬁlts in access process routing of
subsequent communication signals to a new cell of the fixed
wireléés access communication system, access process routing to a
separate remote mode sector, and remote modem routing to a new
20 sﬁbscriber integrated accegs device. The arrow 58 is
fe§reéentative.of movement of -a wobile station within a single

sector of a single base station. Here, the result is a subscriber
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integrated access device to a remote modem routing change.

The arrow 62 is r&preséntativé of movement of a mobile sta&i@n
befween adjacent sectoxs.definad by a single basme station. Such
nmovement results in aCCesshpchess routing of the communication

5 signal to the new rewote médem sector transceiver. And,Athe arrow
64 1is repreéentative of movement of a mobile station between
sectors of diffe?emt cells ﬁefinedtby two different base-stations.
Such wmovement results in écceas process to access process routing
regsolution, access é%acessing‘ routing to the new cell, access

10  process routing to the new remote‘moﬁem sector, and remote.mcdem
routing to the new subscriber acceés in;egrated device. Thereby,
handovefs of communicationé are effectuable through any movement of
a mobile station between coverage areas defined by WLAN
transceivers forming a p&ftian of a fixed wireless access

15 communication system.

Figure ¢ illustrates a method, shown generally at 72 of an
embodiment of the present iﬁvantion. The method facilitates radio
communications with the ﬁobile station in a fixed wireless access
~communicati§n.systam haﬁing at least a first base station and at

20 least a first subscriber station capable of communicating with the
base station. First, and as indicated by the block 74, a local-

network radio transceiver  is pogitioned at the fixed-site
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subscriber station. Then, and as indicated by the block 76,

communicaticn-signals'are selectably transceived with the mobile

station upén a first local rédib link between tﬁe local -network

radio transceiver and a mobile étaticn when the mobile station is

5 positioned within a coverage area defined by the local-network

radio transéeiver.

Through operation of the wethod of an embodiment of the

vpreséﬁt invention, WLAN service is provided iﬁ a fixed wireless

accesg in & communic%&ian system. A mobile station operable in-a

10  wireless local area network is thereby able to communicate in the

WLAN coverage area encompassing the -subscriber station at which the
local-network radio transceiver is positioned.

The érevicmé degcriptions are of preferred examples for

implementing the invention, and the scc;:)é of the_invention'shou}.ﬂ

15 not necessarily be limited by this description. The scope of the

present invention is defined by the following claims.
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ABSTRACT

A wireless communication system comprising first and second transceivers. The first
transceiver communicate with a base station, wherein the base station communicates with the first
transceiver and a plurality of other wireless communication devices according to a wide area wireless
communication protocol.  The second transceiver is coupled to the first transceiver and
communicates with a first mobile station, wherein the second transceiver communicates with the first
mobile station aceording to a local area wireless communication protocol. The first transceiver
receives from the base station a first downlink signal intended for the first mobile station and
transmits the first downlink signal to the second transceiver. The second transceiver re-transmits the
first downlink signal to the first mobile station as a second downlink signal according to the local

area wireless communication protocol.

]
~]
H
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Title

Wireless Communication System and Device For Coupling A Base Station and Mobile Stations
Preliminary Class

455

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

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

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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DOCKET NO. WEST14-00024 o | PATENT

DECLARATION AND POWER OF ATTORNEY
As a below named sole inventor, I hereby declare that:
My residence, post office address and citizenship are as stated below next to my name.

I believe I am an original, first and sole inventor of the subject matter which is claimed and for
which a patent is sought on the invention, design or discovery entitled:

“APPARATUS, AND AN ASSOCIATED METHOD, FOR PROVIDING :
WLAN SERVICE IN A FIXED WIRELESS ACCESS COMMUNICATION SYSTEM”

the speciﬁéation of which is attached hereto.

I have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment referred to above;

I acknowledge the duty to disclose to the Office all information known to me to be material to
the patentability of this application as defined by Title 37, Code of Federal Regulations, § 1.56.

I hereby claim no foreign priority benefits under 35 U.S.C. §119 of any foreign application(s)
_ for patent or inventor's certificate on which priority is claimed.

I hereby claim the benefit under Title 35, United States Code, §119(e) of any United States
application(s) listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States application(s) in the manner provided by the first paragraph of
Title 35, United States Code, §112, I acknowledge the duty to disclose to the Office all information
known to me to be material to patentability as defined in § 1.56 which became available between the
filing date of any prior application(s) and the national or PCT international filing date of this application.

APPLICATION SERIAL NO. DATE FILED STATUS
60/262,708 January 19, 2001 Pending

additional United States applications listed on the attached Appendix A.

Ihereby claim the benefitunder Title 35, United States Code, § 120 of any United States applica-
tion(s) listed below and, insofar as the subject matter of each of the claims of this application is not
disclosed in the prior United States application(s) in the manner provided by the first paragraph of Title
35, United States Code, § 112, I acknowledge the duty to disclose to the Office all information known
to me to be material to patentability as defined in § 1.56 which became available between the filing date
of any prior application(s) and the national or PCT international filing date of this application.

- APPLICATION SERIAL NO. DATE FILED STATUS

109/713,684 . November 15, 2000 Pending
I hereby appoint:

William A. Munck, Registration No. 39,308
John T. Mockler, Registration No. 39,775
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all of the firm of NOVAKOV DAVIS & MUNCK, P.C. my attorneys with full power of substitution

and revocation, to prosecute this application and to transact all business in the United States Patent
and Trademark Office connected therewith, and to file and prosecute any international patent
applications filed thereon before any international authorities under the Patent Cooperation Treaty.

Send correspondence to: William A. Munck, Esq.
' NOVAKOV DAVIS & MUNCK, P.C.
900 Three Galleria Tower .
13155 Noel Road
Dallas, Texas 75240

Direct telephone calls to: | William A. Munck, Esq.
(214) 9229221

Atty. Docket No.: ’ : WEST14-00024 -

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

" Full name of sole inventor: Paul F. Struhsaker
Inventor's signature: ,/%m / J// /W
Date: / ?Apf[’ ( Jeol

Residence (City, Cdunty, State): Plaﬁo, Collin County, Texas
Citizenship: - United States of America

Post Office Address: 5304 Brouette Court
, Plano, Texas 75023
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APPENDIX A

2w amemeem o =

Application Serial No. | Dated Filed Status

60/262,712 January 19, 2001 Pending

" 60/262,825 * January 19, 2001 Pending
60/262,698 ~ January 19, 2001 Pending
60/262,827 January 19, 2001 Pending
60/262,826 - January 19, 2001 Pending
60/262,951 January 19, 2001 Pending
60/262,824 January 19, 2001 Pending
60/263,101 January 19, 2001 Pending
60/263,097 January 19, 2001 Pending
60/273,579 March 5, 2001 Pending
60/262,955 January 19, 2001 Pending
60/273,689 March 5, 2001 Pending
60/273,757 March 5, 2001 Pending
60/270,378 February 21, 2001 Pending
60/270,385 February 21, 2001 ° Pending
60/270,430 April 17, 2001 Pending
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PATENTS
Attorney Docket No. 5030101, 141-US0

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Paul F. Strehsaker et al.
Filed: Concurrently Herewith

As a Continuation
of Application No.: 11/982,424

Filed: Qctober 31, 2007

For: Wireless communication svstem and device for coupling a base station and
mobile stations

Examiner: HO HUY C

Art Unit 2617

Hon. Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Dyear S

This Prelimimary Amendment is being filed concurrently with the above-wdentified patent
application. Prior to exammation, applicants hereby amend the above-identified patent application

as follows:

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

Remarks begin on page 8 of this paper.
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REMARKS

This application is a continvation of Appheation No. 11/982 424 filed October 31, 2007,
This Preliminary Amendment amends the specification to insert a cross-reference lo the parent
application, as well as 1o related applications., No new matter is added by these amendments to the
specification.

The Director is hereby authorized to charge any fees that may be due, or credit any
overpayment of the same, to Deposit Account No. S0-4207. An carly and favorable action 13

respectfully requested,

Respectfully submitted,

Date: Jung 4, 2012 Matthew T Byrne/
Registration No. 40,934
Attorney for Applicants

Byrae Pol LLP

11 Broadway, Suite 814
New York, NY 10004
Telephone: (212} 509-8870
Facsimile: (212) 931-8521
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Wireless Communication System and Device For Coupling A Base Station and

Title of Invention: Mobile Stations

First Named Inventor/Applicant Name: Paul F. Struhsaker
Filer: Matthew T. Byrne
Attorney Docket Number: 9030101.141-USO

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 95 95
Utility Search Fee 2111 1 310 310
Utility Examination Fee 2311 1 125 125
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 530
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Electronic Acknowledgement Receipt

EFSID: 12932255
Application Number: 13488374
International Application Number:
Confirmation Number: 2192

Title of Invention:

Wireless Communication System and Device For Coupling A Base Station and
Mobile Stations

First Named Inventor/Applicant Name:

Paul F. Struhsaker

Customer Number:

70763

Filer:

Matthew T. Byrne

Filer Authorized By:

Attorney Docket Number:

9030101.141-USO

Receipt Date: 04-JUN-2012
Filing Date:
Time Stamp: 21:42:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $530

RAM confirmation Number 7443

Deposit Account 504207

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

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

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
9030101_141_USO_UtilityT 239605
1 Transmittal of New Application T fitytrans no 1
.p 1234¢86f2b427d7bdcb1367e2d3049029b7|
98538
Warnings:
Information:
6318017
2 9030101_141_USO_Spec.pdf yes 29
ece314ff58479598eb60cba30adde6d411d
b7712
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 26
Claims 27 28
Abstract 29 29
Warnings:
Information:
. - 288353
3 Drawings-only black and white line 9030101_141_USO_Dwgs.PDF no 3
1713¢7a292d71ceea?699c96b05ce99875b|
Warnings:
Information:
124713
4 QOath or Declaration filed 9030101_141_USO_Dec.PDF no 3
df0dd63e557a85a03a264f12625307f0aech|
dé5¢
Warnings:
Information:
1562772
5 Preliminary Amendment 9030101_141_USO_Prelim.pdf no 8
077ec8c202efc899fe5965e90c2cc06caba2c
dfc
Warnings:
Information:
32846
6 Fee Worksheet (SB06) fee-info.pdf no 2
870¢10ea2a5d100a38f9827f078a550e5¢d5|
8cac
Warnings:
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Information:

Total Files Size (in bytes); 8586306

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

A Base Station and Mobile Stations

CROSS-REFERENCE TO RELATED APPLICATIONS

The present.inventioh.is related to those disclosed in the -

" following United States Provisional and Non-Provisional Patent

Applications}

1.

10

15

20

Serial No. 09/713,684; filgd on November 15, 2000, entitled
“SUBSCRIBER INTégRATED ACCESS DéVICE FOR USE 1IN WIRELESS AND
WIRELINE ACCESS SYSTEMS”;

[Docket No. WEST14-00005] filed concurrently herewith,
entitled “WIRELESS COMMUNICATION SYSTEM USING BLOCK FILTERING
AND FAST EQUAL]fZATION-DEMODULATION AND METHOD OF OPERATION”;
[Docket No. WEéT14—009i4], filed concurrently herewith,
entitled “APPARATUS AND ASSOCIATED METHOD FOR OPERATING UPON
DATA SI_GNALé RECEIVED AT A RECEIVING STATION OF A FIXED
WIRELESS ACCESS COMMUNICATION SYSTEM” ;

[Docket' ﬁo. WESIl4-000151, filed concurrently herewith,

entitled “APPARATUS AND METHOD FOR OPERATING A SUBSCRIBER

INTERFACE IN A FIXED WIRELESS SYSTEM”;
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5. [Docket No. WEST14-00016), filed concurrently herewith,
_entitled “APPARATUS AND. 'METHOD FOR .CREATING SIGﬁAL AND
© PROFILES AT A RECEIVING STA’I"ION";"
6. [Docket No. WES'_I‘14-00017-], file.d' concurrently herewith,
| 5 'enti'tled “SYSTEM AND MBTHOD. FOR INTERFACE BETWEEN A SUéSCRIBER
MODEM AND SUBSCRIBER PREMISES INTERFACES”;

1. | [Docket No. WEST14-00018)}, filed concurrently herewith,
.entitled “BACK?E;ANE ARCHITECTURE FOR USE 1IN WIRELESS AND
WIRELINE ACCESS SYSTEMS” ; )

10 8. [Docket No. WEST14-00019], 'filed concurrently herewith,
entitled “SYSTEM AND. METHOD FOR ON-LINE .INSERTION OF LINE

REPLA-CEABLE UNITS IN WIRELESS AND WIRELINE AéCESS SYSTEMS”

9. [Docket No. WEST14-00020), filed éoncurrently herewith,

en@:itled “SYSTEM FOR COORDINATION OF TDD TRANSMISSION BURSTS

15 | WITHIN AND BETWEEN CELLS IN A WIRELESS ACCESS SYSTEM AND
METHOD OF OPERATION”"; .

16. (Docket No. WES’I:‘14-00021], filed concurrently herewith,
entitl.ed “REDUNDANT® TELECOMMUNICATION SYSTEM USING MEMORY
EQUALIZATION APPARATUS AND METHOD 'OF OPERATION" ;

20 11. [Docket No. WEST14-00022]), (filed concurrently herewith,

entitled “WIRELESS ACCESS SYSTEM FOR ALLOCATING AND
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12.

14.

10

.15,

16.

15

17.

.20

18.

PATENT
Attorney Docket No. 9030101.141-USO

SYNCHRONIZING UéDIﬁK‘AND DOWNLINK OF TDD FRAMES AND METHOD OF
OPERATION";

[Dockét No. WEST14-00923], filed concurrently herewith,
entitled “TDD FDD AIR INTERFACE”;

{Docket Not WEST14v000261i filed concurrently herewith,

entitled “WIRELESS ACCESS SYSTEM USING MULTIPLE MODULATION”] ;

[Docket No. WEST14-00027), filed concurrently herewith,

entitled “WIRELESS ACCESS SYSTEM AND ASSOCIATED METHOD USING
MULTIPLE MODULATION FORMATS IN TDD FRAMES ACCORDING TO
SUBSCRIBER SERVICE TYPE”; .

[Docket No. WEST14-00028], filed concurrently heréwith,
entitled “APPARATUS FOR ESTABLISHING A fRIORITY CALL IN A
FIXED WIRELESS ACCESS COMMUNICATION SYSTEM” ;

[Docket' No. WESTi4-00029], filed concurrently herewith,
entitled “APPARATUS FOR REALLOCATING COMMUNICATION RESOURCES
.TO ESTABLISH A PRIORITY CALL IN A FIXED WIRELESS ACCESS
COMMUNICA&ION SYSTEM” ;

[Docke; No. WEST14L00030], filed concurrently herewith,
entitléd “METHOD- FOR ESTABLISHING A PRIORITY CALL IN A FIXED
WIRELESS_ACCESS COMMUNICATION SYéTEM";

[Docket No. WéST14—00033i, filed concurrently herewith,

entitled “SYSTEM AND METHOD FOR PROVIDING AN IMPROVED COMMON
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CONTROL BUS fOR USE iN ON:LINE INSEéTION OF LINE REPLACEABLE
UNITS IN WIRéLEéS.AND WIRELINE ACCESS SYéTEMS”;
19. Serial No. 60/262,712, filed on January 19, 2001, entitled
Z“WIRELESS COMMUNICATION SYSTEM USING BLOCK FILTERING AND FAST
S EQbApIZATION—DEMODULATIbN ANb METHOD OF OPERATION”[DOcket No.
WEST14-00005] ; | '
20. Serial No. 60/262,825, filed on January 19, 2001, entitled
“APPARATUS AND ASSOCIATED. METHOD F.OR OPERATING UPON DATA
SIGNALS RECEIVEb AT A RECEIVINGlSTATION OF A FIXED WIRELESS
10 ACéESS COMMUNIéATION SYSTEM* [Docket No. WEST14-00014]; .
21. Serial No. 60/262,698", filed on January 19, 2001, entitled
~ “APPARATUS AND METHOD FOR OPERATING A’ SUBSCRIBER INTERFACE IN
A FIXED WIRELESS SYSTEM” [Docket No. WEST14-00015};
‘22. - Serial Né. 60/262,827, filed on January 19, 2001, entitled
15 .“APPARATUS AND METHOD FOR CREATING SIGﬁAL AND PROFILES AT A
RECEIVING STATION” [Docket No. WEST14-00016];
23. Serial No. 60/262,826," filed on January 19, 2001, entitled
.“SYSTEM AND METHOD FOR INTERFACE BETWEEN A SUBSCRIBER MODEM
AND SUBSCRIBER PREMISES INTERFACES” [Docket NO.4WEST14-60017];
20 24, Serial No.; 60/.262,951, filed on January 19, 2001, 'ent.itled
“"BACKPLANE ARCHITECTURE FbR USE IN WIRELESS AND WIRELINE

ACCESS SYSTEMS” ([Docket No. WEST14-00018] ;
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25. Serial No. 60/265 824, filéd on January 19, 2001, entitlea
“SYSTEM AND METHOD FOR ON-LINE INSERTION OF LINE REPLACEABLE
UNITS IN WIRELESS AND WIRELINE ACCESS SYSTEMS” [Docket No.
WEST14-00019] ; .
s 26. 'Ser.ial No. 60/263,101, filed on Ja'nuary' 19, 2001, entitled
“SYSTEM FOR COORDI&ATION OF TDD TRANSMISSION BURSTS WITHIN AND
BETWEEN CELLS IN A WII’\;ELESS ACCESS SYSTEM AND METHOD OF
OPERATION” [Docket No. WEST14-00020];
27. Serial No. 60/263,097, filed on January 19, 2001, entitled
10 “REDUNDANT TELECOMMUNICATION SYSTEM USING MEMORY EQUALIZATION
APPARATUS AND METHOD OF OPERATION” [Docket No. WEST14-00021];
28. Serial No. 60/273 579, filed March 5, 2061, entitled “WIRELESS
‘'ACCESS SYSTEM FOR ALLOCATING AND SYNCHRONIZING.UPLINK AND
DOWNLINK OF TDD FRAMES AND METHOD OF OPERATION” [Docket No.
15 WEST14-60022];
29. Serial No. 60/262,955, filed January 19, 2001, entitled “TDD
FDD AIR INTERFACE” [Docket No. WEST14-00023];
30. Serial No. 60/273,689, filed March S5, 2001, entitled “WIRELESS
ACCESS SYSTEM USING MULTIPLE MODULATION” [Doéket No. WEST14-
20 00026]) ;

31. Serial No. 60/273,757, filed March S5, 2001, entitled “WIRELESS

ACCESS SYSTEM AND ASSOCIATED METHOD USING MULTIPLE MODULATION

Page 725 of 755



10

15

20

25

32.

33.

34.

PATENT
Attorney Docket No. 9030101.141-USO

FORMATS IN TDD FRAMES ACCORDING TO.SUBSCRIBER SERVICE TYPE”
[Docket No. WEST14-00027){

Serial No. 60/270,378, filed Feprﬁary 21, 2001, entitled
“APPARATUS FOR ESTABLISHING A PRIORITY CALL IN A FIXED
WIRELESS ACCESS COMMUNICATION SYSTEM" [5ockét No. WEST14-
00028] ;

Serial No. 60/270,385, filed February 21, 2001, entitled
“APPARATUS FOR REALLOCATING COMMUNICATION RESOURCES TO
ESTABLISH 'A PRIORITY CALL IN A FIXED WIRELESS ‘ACCESS
COMMUNICATION.SYSfEM” [Docket No. WEST14-00029]; and

Serial No. 60/270,430, filed February 21, 2001, entitled

“"METHOD FOR ESTABLISHING A PRIORITY CALL IN A FIXED WIRELESS

ACCESS CCMMUNICATION SYSTEM” [Dbcket No. WEST14-00030].

The above applications are commonly assigned to the

assignee of the presént invention. The disclosures of these

reiated patent applications are hereby incorporated by reference

for all pﬁrposeé as if fuily-set forth herein

The presént invention relates generally to a manner by which

to provide. mobile communications in a fixed wireless access (FWA)
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communication system.: More particularlf, the present invention
relates to apparatus, anq'an.associatéd methéd, for providing WLAN
(wireless local area network) service at a subscriser station of
the fixed wireless access commurication system. Mobile stations
s §peration in the WLAN are Eheréby able to céﬁmunicate in the WLAN
coveragé area encompaséing éhe.subscriber station. When WLAN
service is provided to a plurality of fiked-site subscriber
stations, celluiar coverage areas _are formed, between which
handovers of communi;;tiqns are permitted all by way of the fixed

10 wireless access communication system
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BACKGROUND OF THE INVENT.ION

Advancements in communication technologieé have permitted the
develbpment[ aﬁd implementation, of new types of ﬁoﬁmunication
systems.  Such communicatién' 9§steﬁs are able to permit the

5 éommunicatién of increasednamoﬁnté of data at increased thruput
rates relativé to conventiqnal communication systems. And, such
new communication sysﬁems 'have ‘permitted communication of
information at, and between, communication stations positioned at
locations from whié% communications have conventionally been

10 inconvenient or impractical.

Radio communication systemé, fér instance, ére exemplarily of
communication systems of which new typés, and improvements to
existing typés, have been made possible as a result of advancements
in communication technologies. Similar to other types of

15’ communication systems, in a radio communication system, information
is communicated between a sending station and a receiving station
by way of a communication channel. In a radio. communication
system, unlike - other types of communication systems, a
communication channel formed between the sending and the receiving

20 stétions and upon which information is communicated by the sending
station to the receiving station, is formed of a portion of the

electromagnetic spectrum. Radio links are defined upon the portion
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of the electromagnetic specﬁrum " allocated to the radio

communication éystem. ‘

Because a fadié link is utilized upon which to ‘form

communication chaﬁnels/ a fixed, or wireline, connection is not

5 required to be.formed.betweén the sending and receiving stations to

form a communication channei. Information can bé communicated

between the sehdipé and recéivihg stations at, and between,

locations at thch conventional vireline communications would not

be permitted. Additionally, the infrastructure costs associated

10 with the installation of a radio' communication system are also

generally -lower than the correséonding costs which would be

required.to install a.conventional, wireline communication system.

And, as the advancements in communication technologies have

permitted the béndwidth allocated to a radio communication system

15 to be utilized more efficiently, a radio communication can

increasingly be utilized effectuate a commuﬁication sexrvice which
require relatively significant data thruput capability.

A wireless broadband communication system.has been proposed,

for instance, by thch‘ﬁo permit’ the effectuation of any of various

. 20 communication services by way of radio links with fixed-site

subscriber stations. Radio links are formed with the subscriber
stations by fixed-site base stations. The base stations are
-9 -
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installed at spaced-apart locations throughout the geographical

area which 1is to be’ enncompassed by thé Qireléss broadband

communication systemt'uséverél subscfiberfstations aré capable of
commuqicating with a:single base statién.

5 Communiéation of data is effectﬁated between the subscriber
stations and an associated base station by way of radio links upon
which communication channels.are defined. Beéause'radio links are
utilized between the subscribey stations gnd the base stations,'the
infrastructure costs“asséciated with the formation of wireline

10 connections between the subscriber stations are obviéted.
Broadband communications, and commuﬁication services which require
the.communication of broadband data, as well as communication
services necessitating smaller data thruput rates are effectuable
through use of the wireless broadﬁand communication system.

15 Advancements in communication technologies have also permitted
the development, and introduction, "of other types of radio
communication systems. Wireless communication systems, sometimes
referred to as micrﬁ-cellular networks, private.networks, and WLANS
(wireless local area networks) are exemplary of such systems. Such

20 networks, generally, provide for radio communipations with mobile
stétions positioned'within communication rahge of such networks.

. . Generally, the communication ranges.of the mobile stations
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operable iﬁ such systéms ié‘relatively small as reiatively low-

power signals are érigihatéd at the mobile stations and,

correspondingly, originated at the network iﬁfrastruéture of such

systems to be terminated at the mobile stations. The network

s infrastructure of such systems typically iﬁclude fixed-location

transceivers, sometimes referred to as-access points. The ‘access

points are capable of communicating Qith a group of mobile stations

positioned within a micro-cellularj or other, area defined by the

access poinﬁ. In s;me of such systems, the access points are

10 coupled to a conventional, local area network, also used to

interconnect the-processing.stationé of an office éomputer system.

In other such systems, the écéess points are connected in other
manners.

Installation of é wireless broadband communication system to

1s provide broadband services with a plurality of subscriber stations

provides a radio infrastructure throughout a geographical area

throughout which wireless broadband coﬁmunication services are

effectuable. If a manner could be provided by which to utiliée the

communication capabilities of a wireless broadband communication

20 system ﬁo proyide additional communication sérviées, additional

benefits of a wireless broadband communication system would be

provided.

Page 731 of 755



PATENT
Attorney Docket No. 9030101.141-USO

It is in light of this background'information related to radio
communication systems that the significant improvements of the

present invention have evolved. .

Page 732 of 755



PATENT
Attornev Docket No. 9030101.141-USO
SUMMARY OF THE INVENTION
The present invention, accordingiy} advantageously provides
apparatus, and_an associated method, by thch to provide mobile
communications in a fi*ed. wireless access (FWA) communication
s system.

Through operation of an embodiment of the present invention,
WLAN (wireless local area network). service is provided to a
subscriber station of the fixed wireless access communication
system. ‘Mobile st;tions within commuﬁication range of the
10 subscriber station, and operable in Fhe WLAN, are able to
communicate byiway of the WLAN. ‘éy providing WLAN service to a
pluraiity of subscriber stations and thereafter .pfoviding.
integrated control - over WLAN commﬁnicétions, handover of'
'communications with a mobile station is provided as the mobile
1s° station travels between coverage areas formed at separate ones of

the subscriber stations.
.In one aspect of the present invention, a WLAN transceiver,
such.as an access point, is installed at a subscriber station of a
fixed wireless access communication system. A WLAN transceiver
20 provides lotalized radio communications throughout a coverage area
defined by the communiéation ranée of the WLAN transceiver and

mobile stations with which WLAN transceiver communications. More
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than one WLAN transceiver is positionabié' at the subscriber

station,;as appropriate. Raaib communications between a mobile

station and the WLAN transceiver providé for two-way communications
with the mobile station. |

3 . In ,anothef éspect of the present invention, the WLAN

transceiver positioned at the subscriber station’ is, in turn,

coupled by way of a radib link with a base station of the fixed

wireless access communication system. Information originated at a

mobilg station'is co&%unicated by way of a local radio link to the

10 WLAN transceiver. The WLAN transceiver, in turn, is coupled to a

transceiyer station, such as an IAD (integrated'acbess devicé),

located at. the éubsqriber "station and operable in the fixed

wireless access communication system. The integrated access

device, -or other subscriber-station transceiver, in turn,

15 communicates the information originated at the mobile station to

the base station of the fixed wireless access system. Thereafter,

the information is forwarded, as appropriate, to a destination.

Analogously, information origineted at, or providéd to, a base

station operable in the fixea wiieless_access communication systeﬁ

20 and which is to be terminated at the ﬁobile station is communicatéd

by the base station to the integrated access.device, or other

subscriber-station transceiver. Subseqﬁent to reception thereat,
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the information is forwarded to the WLAN transceiver to be’
pransmitted therefrom by way of:the lécal radio.link'through the
mogile statiqn. fhereby, comhﬂnicétion is effectuable beéween
mobile station and the base station of the fixed wireless access
s -communication syétém.

In’ another aspect of the present inVention, the WLAN
transceivel;s. are installed at a'plu;:ality of subscriber stationsg
such that the' coverage areas of the " separately-installed
transceivers at leaéé}partially overlap. Integrated control over

10 operation of the WLAN transceivers is provided at the network of
the fixed wireless access communicétion system. Mobile stations
which travel beﬁween éoveragé areas defined by different ones of
the WLAN transceivers are permitted continued communication by way
of local radio linké by handing over &ommunications_beﬁween WLAN

15 transceivers. . Ongoing éommunication sessions with the mobile
station continue in spite of handover of communicétions between the
WLAN transceivefs.A

In another aspect of the present invention, a routing map is
maintained at a location-coupled to, oOr integrated within, the

20 fixed wireless access communication system. The routing map
maintains a 'listing of the location of mobile stations operable_ to

communicate By way of local radio links with WLAN transceivers
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positioned -at different ones of the ‘'subscriber stations‘ of the

fixed wirélesg access communication ;ystgm. The locations at which

the,mbbi;e stations are positiored are updated, as needea, as a

mobile station travélé between cdverageiareas defined by different

s ones of thé .WLAN transceivers. When inférmation is to be

comn;u-ni,c‘ated to a particular mobile -statiorll, the routing map is

accessed 't;.o retrieve indications of the locail'.ion at which ‘the

mobile station at which the information is to be- terminated is

positioned. Through Juse of the indications retrieved from the

10 '.ro,t.itin;_:; map, the information which is to be communicated to the

mobilé station is able to be most—efficiently routed to the mobile

stati;m. ‘

In anot;her aspect of the present invention, when a handover of

communicatior;_s is effectuated, the routing map is updated, and

1s information routéd to the mobile by way of a WLAN transceiver from

which a handover of communication is effectuated, but not yet

delivered to the mobile station, is retrieved and then re-routed to

the mobile station by way of the mobile station to which
communicaticsns have been handed over.

20 In these and other aspects, .therefor, apparatus, and an

associated method, is provided for a fixed ‘wireless access

communication system. The fixed wireless access communication
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system has at least-a first fixed-site base station and at'leést a

first fixed-site subscriber station capable of communicating with

the first fixed-site base station. ' Radio communication with a

mobile station is facilitated. A first local-network radio

5 transéeiver is pésitioned at the at least first fixed-site_

subscriber stétign. The firét locai-network radio transceiver

selectably transceives ~communication ,éignals with the mobile

station upon a first local radio link formed bet&een the first

local-network radio ;ransceivef and the mobile station when the

10 mobile station is positioned within a selected'range of the first
fixed-site subscriber station.

A more complete appreciation of tﬁe present invention and to

the scope therebf can be obtained from the accompanying drawings

which are briefly sgmmarized below; thg following ' detailed

15 description of the presently-preferred embodiments of the

invention, and the appended claims.
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?RIEF DéSCRIfTION OF THE DRAWINGS
Fiéure 1 illustrates a functional block diagram of a fixed
wireless ‘access (FWA) Eqmmuhicat;;dn system in.which an embodiment
of the present invention is pperablé.’.

5 | Figure.z iiluét?ates‘a'représeﬁtation of a fixed yireless
access commqnication system similar to that shown in Figure 1 here
also illustrating a plurality of'ce;lular coverage areas defined by
about a plurality of éubscriber stations of the fixed wireless
access communiqatioh“;ystem.

10 Figure 3- illustrates another representation of the fixed
wireless access communication systém.shown in Figures 1 and 2.

Figure 4 illustrates a method flow diagram listing the method
of 'operation of the method of an embodiment o} the present
inventian.

15
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DETAILED DESCRIPTION OF THE.INVENTION

A fixed wifelessvaccess (FWA) communication system 10 provides
for radio communications between fixed- site base stations, of which
the base station 12 is exemplary and fixed-site subscrlber stations

s 14 of which the subscrlber station 14 is exemplary. A radlo link
16 upon which forward 11nk channels 18 and reverse link channels 22
is of a bandwidth permitting broadband communication services to be
effectuated with devices located at the subscriber sﬁation 14.

In the exemplarQ'implementation, an integrated access device

10 (IAD) 24 forms a.transcaiver located at the subscriber station and
at whichfforward link signals traasmitted upon the forward link
channels of ‘the radio link are detectable and which generate
reverse 1link signals for transmission upon the reverse link
channels of the radio link. A separate IAD 24 is located at each
15 sdbsc;ibe; station of the commpnication system.

In the'exemplary imélemenﬁation, each base transceiver station
includes a. remote modem (modulator-demodulator) capable of
communicating wita ‘seven §eparate subgcriber stations located
within a radial sector. In other implementations, the circuitry of

20 the base transceiver station is configured in other manners.

The base'statioa 12, and the set of remote modems thereof, is

N

coupled to an access process 28 which is operable, amongst other

- 19 -
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things, to perform eoﬁtrol operations to control operation of the

communication sYstem. The access precess 28 is, -in turn, coupled

to a communication network 32 Euqh as a public-switched telephonic

network or a packet data network. And, a correspondent node 34 is

s coupled to the coﬁmunicatidn nktﬁo}kf .A communication péth is

formable between the correspondent node and the IAD 24 positioned

at the Subscrlber station by way of the communlcatlon network, the

access process 28, the base Statioh 12, and the radio link 16.

Communication 'of in.f.'orrna't:io'l"l by thev correspondent node to the

10 integrated access device ana ffom the integrated access device to

the correspondent node is effectuaﬁle by way of the communication
patﬁ. |

Pursuant to an embodiment of the present invention, a WLAN

(wireless local area netwerk) transceiQer 38 is positiohed at the

1s subscriber station 14 at the integrated access device 24 to be

connected to the transceivef circuipfy of the integrated access

device. The WLAN transceiver def;ﬁes'a eeverage area 42 defining a

cell. A'mobile station 44 positioned‘withj;n the cell 42.is capable

of commuhicating with the transceiver 38. That is to say, the

20 radio link 46 is formable between the transceiver 38 and the mobile

station 44 upon which forward and reverse link signals are

communicated therebetween. Signa-ls originated at the mobile

- 20 -
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station are communicéted upon reverse link channels of the radio

'link 46 to the WLAN trénécéiyer 38. And, communication signals to

be terminated at the mobile station 44 .aré comﬁunicated upon
forward link channels of the radio link 46.

5 . Because of the connectién 6f tﬂe WLAN transceiver to thé

transceiver of the integrated access aevice 24, signals originated

at the mobile station and communicated ‘to the WLAN transceiver can,

in turn, be provided to the transceiver of the integrated access

P

device to be communicated upon reverse link channels of the radio-

10 link 16 and, thereafter, be communicated to another device, such as

the correspondent ndde 34. Analqgoﬁsly, signals originated at the

correspondeﬁt node, or elsewhere, can be communicated to the mobile

station by way of forward link qhannels of the radio links 16 and

46 to,the'mobilé‘station.. Thereby communications are effectuable

15 with a mobile station in.the fixed wireless access communication
system. |

in the.exemplary implemeqtation, the integrated access device

24 férms a rack-assembly having expansion slots to  receive

expansion cards thereat. And, the WLAN transceiver is mounted

20 upon, or is otherwise formed at, an expansion card connectable to

the gxpansion slot of the rack-assembly. Thereby thé integrated

access device together with the WLAN transceiver form an integrated

- 21 -
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de&ice providing for two-way'oommunication upon the radio link 16

.as well as Ewo- way communication upon the radio link 46.
Figure 2 -illustrates another view of the communication system
10, here 1llustrat1ng an 1mplementation in which a plurality of
-5 'snbscriber stations 14 include WLAN transceivers 38 (shown in
'Figure 1) connected to corresponding integrated access deVices 24
(also shown in ‘Figure l). The coverage areas 42 defined by
respective ones of the WLAN transceivers are shown in the figure.
Adjaoent ones of the.;overaée areas overvlep witn one another. The
10 remote modes of the base transceiyers are aéain shown in the Figure
as 1is the access process. An a;iangement in which the remote
modems ‘communicate with subscriber stations positioned within a
.Araaio sector is shown in the'figure. In other implementations,

.other arrangements are utilizedi

15 A mobile station initially positioned within, or approximate
to, a coverege area 42 defined by a WLAN transceiver positioned at
a first subscrioer station is.permitted movement, such as out of
the coverage area defined by the transceivet positioned at -a first
subscriber station and into the. coverage area defined by a WLAN.
20° transceiver of another snbseriber station. Through operation of an
embodiment of the preeent invention, a handover of communications

is effectuated: from the first VLAN transceiver to another WLAN
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transceiver, thereby to permit continued communications with the
mobile station.

Determination of when to initiate handover of communications

is made responsive to méasureménts of signal characteristics of

5 communication signals .communicated between.the WLAN tfansceiver and

the mobile station. In one‘iméleméntation signal characteristics

. are measured, or otherwise detérmined,‘at the mobile station and

results of such méasures or detérminations of are reported back to

the  WLAN .transcei;éf and _-appropriate control circuitry.

10 Thereafter, if appropriate, the handover of ‘communications 1is

effectuated.

A routingvmap 52 is further shown in the figure. The routing
map is functionally connected to the access process 28. The
.routing map includes a listing of the mébile stations, such as the
1s mobile station 46 operable:to transceive communication signals

pursuant to the WLAN service. ’‘Indexed together with the' listing
the mobile stations are the locations at which the mqbile.stations
are positioned. When communications are to bé effectuated with a
particular mobile station, such as communications originated by the
20 correépondent node -34, the routing map is accessed and the
communication signals are -routed to the mobile stations at the

position indicated in the routing map. And, when a handover is
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effectuated, iﬁfofmation routed to a mobilé station .but not yet
deliveréd is rerouted to  the WLAN trahsceiyer to which

communications have3been.haﬁded over.

Figure 3 agéin,illustrétes the communicé;ion system 10, here
5 showing a plurality"of base séations 12 and subscriber stations 14
assoc1ated w1th various ones of the base stations. Each of the
subscrlber statlons includes a WLAN transcelver (shown in Figure 1)
vaylous_of the base transceiver stations are here shown also to be
coupled:by way of t;e communiéation network 32, again either -a
10 PSTN, a pécket data network, or a combination of such networks.
Movement of a mobile station betweeﬁ the coverage areas is defined
by different ones of'the.sﬁbscriber stations are shown in the
figuré. For instance, movement of a mobile station indicated by the
arrow 56 represents movement of the mobile station between

15 subscriber stations associated with separate cells of separate base
stations.. Suéh movement resﬁlts in access process routing of
éubsequent',communication "signals to a new cell of the fixed
wireléés access communication system, access process routing to a
separate remoté modé sector, and remote modem routing to a new
20 sﬁbscriber integréted access device. The arrow"58 is
fepregenﬁative_of movement of -a mobile station. within a single

sector of a single base station. Here, the result is a subscriber
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integrated access device to a remote modem routing change.

The arrow 62 is represéntativé of movement of a mobile stgﬁion
beﬁween adjacent sectq;s_defined by a single base station. ‘- Such
movement results in accesé-précess rouﬁing of the communication

s° signal to the ﬁew'remoﬁe m§dem sector transceiver. And, the arrow
64 1is representatlve of movement of a mobile station between
sectors of different cells deflned by two different base stations.
Such movement results in access process to access process routing
resolution, access é;ocessing rouiing to the new cell, access

10 process routing to the new remote.modem sector, and remote modem
routing to the new subscriber acceés in;egra;ed device. Thereby,
handovers of cémmunicationé are.effectuable through any movement of
a mobile station between co&erage areas defined by WLAN
transceivers forming a péftion of a fixed wireless access

15 communication sYstem.

Figure 4 illustrates a method, shown generally at 72 of an
embodiment of the present'iﬁvention. The method facilitates radio
communlcatlons with the moblle station in a fixed wireless access
-communication system hav1ng at least a first base station and at

20 least a first subscribe: stathn capable of communicating with the
base station. First, and.as indicated by the block 74, a local-

network radio transceiver. is positioned at the fixed-site
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subscriber station. Then, and as -indicated by 'the block 76,

commuhication.signgls'are selectably transceived with the mobile

station upén a first'locai_rédib link between tﬁe loéai-network

radio transceiver and a mobile station when the mobile station is

5 .positioned within a coveraée'area defined by the local -network

radio transceiver.

Through operation of the ﬁethbd of an embbdiment of the

.préseht invention, WLAN service is provided iﬁ a fixed wireléss

access in a communic;Lion system. A mobile station operable in-'a

10 wireless local area network is thereby able to communicate in the

WLAN coverage area encompassing the'subscriber station at which the
local-network radio transceiver is positioned.

The brevicué descriptions are of - preferred examples for

implementing the invention, and the scopé'of the.inveption'should

‘15 not necessarily be limited by this description. The scope of the

present invention is defined by the following claims.

- 26 -
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WHAT IS CLAIMED IS:

1. A wireless communication device, comprising:

a first wireless transceiver operable to communicate
with a base station, wherein the base station communicates with
the first wireless transceiver and a plurality of other wireless
communication devices according to a wide area wireless
communication protocol; and

a second wireless transceiver coupled to the first
wireless transceiver and operable to directly communicate with a
first mobile station and a second mobile station, wherein the
second wireless transceiver communicates with the first mobile
station and the second mobile station according to a local area
wireless communication protocol,

wherein the first wireless transceiver receives from
the base station a first downlink signal intended for the first
mobile station and transmits provides the first downlink signal
to the second wireless transceiver and wherein the second
wireless transceiver receives the first downlink signal and re-
transmits the first downlink signal to the first mobile station
as a second downlink signal according to the local area wireless
communication protocol, and

wherein the second transceiver monitors first signal
characteristics of the first mobile station and monitors second
signal characteristics of the second mobile station, and based
on the first signal characteristics and the second
characteristics, routes information to the first mobile station

and the second mobile station, respectively.

2. The wireless communication device of claim 1, wherein the
second wireless transceiver is coupled to the first wireless

transceiver by a wireline connection.
- 27 -
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3. The wireless communication device of claim 2, wherein the
second wireless transceiver is removably coupled to the first

wireless transceiver,

q. The wireless communication device of claim 1, wherein the
first wireless transceiver and second transceivers wireless

transceiver are disposed in a fixed site subscriber station.
5. The wireless communication device of claim 1, wherein the

first wireless transceiver and the second wireless transceiver

are part of an integrated device.
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ABSTRACT

A wireless communication system comprising first and second transceivers. The first
transceiver communicate with a base station, wherein the base station communicates with the first
transceiver and a plurality of other wireless communication devices according to a wide area wirel_ess
communication protocol. The second transceiver is coupled to the first transceiver and
communicates with a first mobile station, wherein the second transceiver communicates with the first
mobile station according to a local area wireless communication protocol. The first transceiver
receives from the base station a first downlink signal intended for the first mobile station and
transmits the first downlink signal to the second transceiver. The secoﬁd transceiver re-transmits the
first downlink signal to the first mobile station as a second downlink signal according to the local

area wireless communication protocol.
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Amendment to the Specification

Please add the following new paragraph before page 1, line 5 of the specification:

This application is a continuation of prior U.S. Patent Application Serial No. 11/982,424
filed on October 31, 2007, which claims priority to: U.S. Patent Application Serial No. 09/839,499
filed on April 20, 2001, now U.S. Patent No. 7,346,347. U.S. Patent Application Serial No.
09/839,499 claims priority to provisional U.S. Patent Application Serial No. 60/262,708 filed on
January 19, 2011; U.S. Patent Application Serial No. 09/713,684 filed on November 15, 2000,
provisional U.S. Patent Application Serial No. 60/262,712 filed on January 19, 2001 and entitled
"WIRELESS COMMUNICATION SYSTEM USING BLOCK FILTERING AND FAST
EOUALIZATION-DEMODULATION AND METHOD OF OPERATION"; provisional U.S.
Patent Application Serial No. 60/262,825 filed on January 19, 2001 and entitled "APPARATUS
AND ASSOCIATED METHOD FOR OPERATING UPON DATA SIGNALS RECEIVED AT A
RECEIVING STATION OF A FIXED WIRELESS ACCESS COMMUNICATION SYSTEM";
provisional U.S. Patent Application Serial No. 60/262,698 filed on January 19, 2001 and entitled
"APPARATUS AND METHOD FOR OPERATING A SUBSCRIBER INTERFACE IN A FIXED
WIRELESS SYSTEM"; provisional U.S. Patent Application Serial No. 60/262,827 filed on January
19, 2001 entitled "APPARATUS AND METHOD FOR CREATING SIGNAL AND PROFILES
AT A RECEIVING STATION"; provisional U.S. Patent Application Serial No. 60/262,826 filed on
January 19, 2001 and entitled "SYSTEM AND METHOD FOR INTERFACE BETWEEN A
SUBSCRIBER MODEM AND SUBSCRIBER PREMISES INTERFACES"; provisional U.S.
Patent Application Serial No. 60/262,951 filed on January 19, 2001 entitled "BACKPLANE
ARCHITECTURE FOR USE IN WIRELESS AND WIRELINE ACCESS SYSTEMS"; provisional
U.S. Patent Application Serial No. 60/262,824 filed on January 19, 2001 entitled "SYSTEM AND
METHOD FOR ON-LINE INSERTION OF LINE REPLACEABLE UNITS IN WIRELESS AND
WIRELINE ACCESS SYSTEMS"; provisional U.S. Patent Application Serial No. 60/263,101 filed
on January 19, 2001 entitled "SYSTEM FOR COORDINATION OF TDD TRANSMISSION
BURSTS WITHIN AND BETWEEN CELLS IN A WIRELESS ACCESS SYSTEM AND
METHOD OF OPERATION"; provisional U.S. Patent Application Serial No. 60/263,097 filed on
January 19, 2001 and entitled "REDUNDANT TELECOMMUNICATION SYSTEM USING
MEMORY EOUALIZATION APPARATUS AND METHOD OF OPERATION"; provisional U.S.
Patent Application Serial No. 60/273,579 filed March 5, 2001 and entitled "WIRELESS ACCESS

2
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SYSTEM FOR ALLOCATING AND SYNCHRONIZING UPLINK AND DOWNLINK OF TDD
FRAMES AND METHOD OF OPERATION"; provisional U.S. Patent Application Serial No.
60/262,955 filed January 19, 2001 and entitled "TDD FDD AIR INTERFACE"; provisional U.S.
Patent Application Serial No. 60/273,689 filed on March 5, 2001 and entitled "WIRELESS
ACCESS SYSTEM USING MULTIPLE MODULATION FORMATS IN TDD FRAMES AND
METHOD OF OPERATION"; provisional U.S. Patent Application Serial No. 60/273,757 filed
March 5, 2001 and entitled "WIRELESS ACCESS SYSTEM AND ASSOCIATED METHOD
USING MULTIPLE MODULATION FORMATS IN TDD FRAMES ACCORDING TO
SUBSCRIBER SERVICE TYPE"; provisional U.S. Patent Application Serial No. 60/270,378 filed
February 21, 2001 and entitled "APPARATUS FOR ESTABLISHING A PRIORITY CALL IN A
FIXED WIRELESS ACCESS COMMUNICATION SYSTEM"; provisional U.S. Patent
Application Serial No. 60/270,385 filed February 21, 2001 and entitled "APPARATUS FOR
REALLOCATING COMMUNICATION RESOURCES TO ESTABLISH A PRIORITY CALL IN
A FIXED WIRELESS ACCESS COMMUNICATION SYSTEM"; and provisional U.S. Patent
Application Serial No. 60/270,430 filed February 21, 2001 and entitled "METHOD FOR
ESTABLISHING A PRIORITY CALL IN A FIXED WIRELESS ACCESS COMMUNICATION
SYSTEM. Each of these applications and/or patents are hereby incorporated by reference herein in

their entireties.

Please replace the paragraph starting on page 1, line 5 and ending at page 6, line 13 with the

following:

The In addition, the subject matter disclosed in the present #venties application is related to

these that disclosed in the following United States Patent Applications:

1) Serial No. 09/713,684[[,]] filed on November 15, 2000[[,]] and entitled "SUBSCRIBER
INTEGRATED ACCESS DEVICE FOR USE IN WIRELESS AND WIRELINE ACCESS
SYSTEMS";

2) [Doeket NoWESTI4-00005]-filed-concurrently-herewith; Serial No. 09/838.810 filed April
20,2001 and entitled "WIRELESS COMMUNICATION SYSTEM USING BLOCK FILTERING

AND FAST EQUALIZATION-DEMODULATION AND METHOD OF OPERATION”, now U.S.
Patent No. 7.075.967;

(V%]
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3) Pecket No—WESTH-000+4}filed-coneurrently-herewith; Serial No. 09/839.726 filed April
20.2001 and entitled "APPARATUS AND ASSOCIATED METHOD FOR OPERATING UPON
DATA SIGNALS RECEIVED AT A RECEIVING STATION OF A FIXED WIRELESS ACCESS
COMMUNICATION SYSTEM", now U.S. Patent No. 7.099.383;

4) [Bocker-No—WESTH4-0004+5}fed-coneurrently-herewith; Serial No. 09/839,729 filed April
20. 2001 and entitled "APPARATUS AND METHOD FOR OPERATING A SUBSCRIBER

INTERFACE IN A FIXED WIRELESS SYSTEM", abandoned;

5) Docket No—WESTH4-000+61Hiled-concurrentty-herewith; Serial No. 09/839.719 filed April
20,2001 and entitled "APPARATUS AND METHOD FOR CREATING SIGNAL AND

PROFILES AT A RECEIVING STATION"_ _now U.S. Patent No. 6,947,477,

6) [Docket-NoWEST14-00017}filed-concurrenthy-herewith; Serial No. 09/838.910 filed April
20. 2001 and entitled "SYSTEM AND METHOD FOR INTERFACE BETWEEN A

SUBSCRIBER MODEM AND SUBSCRIBER PREMISES INTERFACES", now U.S. Patent No.
6.564.051;

7 [Docket No—WESTH4-000+8}HHed-coneurrently-herewith; Serial No. 09/839.509 filed April
20. 2001 and entitled "BACKPLANE ARCHITECTURE FOR USE IN WIRELESS AND

WIRELINE ACCESS SYSTEMS!, abandoned;

8) [Bocket NoWESTI4-00049)-filed-concurrently-herewith; Serial No. 09/839.514 filed April
20. 2001 and entitled "SYSTEM AND METHOD FOR ON-LINE INSERTION OF LINE

REPLACEABLE UNITS IN WIRELESS AND WIRELINE ACCESS SYSTEMS",_ now U.S.
Patent No. 7.069.047;

9 DocketNo-WESTH-00020}Hed-conenrrently-herewith; Serial No. 09/839,512 filed April
20. 2001 and entitled "SYSTEM FOR COORDINATION OF TDD TRANSMISSION BURSTS

WITHIN AND BETWEEN CELLS IN A WIRELESS ACCESS SYSTEM AND METHOD OF
OPERATION" now U.S. Patent No. 6,804,527

10) f[DecketNo—WESTI4-0002}filed-concurrently-herewith; Serial No. 09/839.259 filed April
20. 2001 and entitled "REDUNDANT TELECOMMUNICAION SYSTEM USING MEMORY

EQUALIZATION APPARATUS AND METHOD OF OPERATION"_now U.S. Patent No.

7.065.098;
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11)  [PeckerNe—WEST14-00022}filed-conecurrently-herewith; Serial No. 09/839.457 filed April
20. 2001 and entitled "WIRELESS ACCESS SYSTEM FOR ALLOCATING AND
SYNCHRONIZING UPLINK AND DOWNLINK OF TDD FRAMES AND METHOD OF
OPERATION" now U.S. Patent No. 7,002,929,

12)  f[DeocketNe—WESTH-000231iled-concurrently-herewith; Serial No. 09/839.075 filed
April 20,2001 and entitled "TDD FDD AIR INTERFACE"_now U.S. Patent No. 6.859.655;
13)  [DocketNo-WEST14-000261iled-concurrently-herewith-Serial No.00/839.458 filed April

20. 2001 and entitled "WIRELESS ACCESS SYSTEM USING MULITPLE MODULATION",
now U.S. Patent No. 7.173.916;

14)  [PocketNo—WESTH4-00027]Hiledconcurrenthy-herewith; Serial No. 09/839.456 filed April
20. 2001 and entitled "WIRELESS ACCESS SYSTEM AND ASSOCIATED METHOD USING

MULTIPLE MODULATION FORMATS IN TDD FRAMES ACCORDING TO SUBSCRIBER
SERVICE TYPE"_now U.S. Patent No. 6.891.810;

15)  [DocketNeWESTI4-00828}filed-concurrently-herewith; Serial No. 09/838.924 filed April
20. 2001 and entitled "APPARATUS FOR ESTABLISHING A PRIORITY CALL IN A FIXED

WIRELESS ACCESS COMMUNICATION SYSTEM" now U.S. Patent No. 7.274,946;

16)  [DocketNoWESTI4-00020]filed-coneurrently-herewith; Serial No. 09/839.727 filed April
20. 2001 and entitled "APPARATUS FOR REALLOCATING COMMUNICATION RESOURCES

TO ESTABLISH A PRIORITY CALL IN A FIXED WIRELESS ACCESS COMMUNICATION
SYSTEM". now U.S. Patent No. 7.031.738;

17)  [DecketNo WESTH4-0030]-fHed-coneurrently-herewith-Serial No. 09/839.734 filed April
20,2001 and entitled "METHOD FOR ESTABLISHING A PRIORITY CALL IN A FIXED

WIRELESS ACCESS COMMUNICATION SYSTEM", now U.S. Patent No. 7.035.241; and

18)  [PeckerNe-WEST14-00033} filed-coneurrently-herewith—Serial No. 09/839,513 filed April
20, 2001 and entitled "SYSTEM AND METHOD FOR PROVIDING AN IMPROVED COMMON

CONTROL BUS FOR USE IN ON-LINE INSERTION OF LINE REPLACEABLE UNITS IN

WIRELESS AND WIRELINE ACCESS SYSTEMS"[[;]).now U.S. Patent No. 6.925.516.
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Please replace the paragraph starting on page 6, line 21 and ending at page 6, line 24 with the
following:
The above applications are commonly assigned to the assignee of the present invention

application. The disclosures of these related patent applications may share common subject matter

and fisures and are hereby incorporated by reference for-al-purpeses-as-fuly-ser-forth-herein in

their entireties.
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