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

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/120,258 02/19/2019 10211895 WBWLO001H 3304
112117 7590 01/30/2019

Thomas D. Fortenberry, Attorney at Law
P.O. Box 2099
Woodville, TX 75979

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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 Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Roc Lastinger, Cave Creek, AZ;
Woodbury Wireless LLC, Pflugerville, TX;
John Spenik, Scottsdale, AZ, Deceased;
Brian C. Woodbury, Gilbert, AZ;

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 and facilitate 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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16/120,258 - GAU: 2832

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

First Named Inventor ‘ Roc Lastinger

Art Unit

Examiner Name ‘

Attorney Docket Number

| WBWLOO1H

42 b118767 P000-09-12 Shen et al.
43 b246674 P001-06-12 Feuerstein et al.
44 7039441 P006-05-02 Reudink et al.
45 b542736 P003-04-01 Parkvall et al.
46 693510 P004-02-17 [yamaguchi
47 b047175 P000-04-04 [Trompower
48 H388999 002-05-14 [Gorsuch et al.
05/1967
49 3317912 (9638784 Kelleher
C 1angc(s) applied
to&ocumen,
/FH/
50 H825222 1989-04-25 Butcher
i/]10/2019
51 h818385 1998-10-06 Bartholomew
52 h969689 1999-10-19 Martek et al.

EFS Web 2.1.17

ALY REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /S.M.L/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Confirmation No.: 3304
Roc Lastinger Examiner: Siu M LEE

Application No.: 16/120,258 Art Unit: 2632

File Date: 2018-09-01 Docket No.: WBWLOO1H

Title: MIMO Methods and Systems Date: Jan 4, 2019

COMMENTS ON STATEMENT OF REASONS FOR
ALLOWANCE UNDER 37 C.F.R. § 1.104(e)

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Examiner:

In response to the Notice of Allowance dated 12/11/2018, please enter the following

remarks.
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Application No.: 16/120,258
Date: Jan 03, 2019
Comments on Statement of Reasons for Allowance

Remarks:

The Examiner has stated the following in the Examiner’s Statement of Reasons for Allowance:

The prasent in invention desoibes g computar-mplomnaniod metbod, somprsing:

sroviding socoss 1 8 prdipdeeinputamuiiphe ot GHMO oepatls accoss point

chaing & plusality of antennas] Chainiey 1 SomynuraDalion with S antennas; snd at
vl ot raelio I SormmaicaRon with the dlvouitey: selacting ot least ous chamne! bassd
of e oF moes channs! charctoistios, for wiliating o fest ansndssiony o 3 st
podable wirnkiss Sevios sad nilislng & soncnd anamission 0 8 sacond poralis
wirghess devieg, suoh that al heast & povdon of the firg! ansmisgon soouns
sinutanecush with ol foast g portion of the seoond Trananigsion and both ocour wis &
Heal winelosy protocal; recaiving Srst foamation Trov the st poriabde wirsless dovics
Hhat s based o s Brst messisment parformsd by the Bt portabls wiraloss dovios;
rEosiving second idormabion o the second podabls winlsss dovices that i bassd on
& sscondd insassemay perfommed by s sscond porabls winbess device; alisdng &t
et ong aspoat of I first tansmdssion, based on 3t least one of e Bt infrmation
of the second fomation, 03 © duds intariomnos Dabween the Hest bansmission
and the saoond inpuadesion when e o ot potion ol the Nest reedssion ooowes
shrnuliansonsly with the af loast portion of he second Bawrnission; alteriy ot loast o
sapeot of the second ansmission, based o atiegstione of the Brst infgrmgtionor the
seoond information, so 38 B redusy e intorferoncs bedwasn the Srat bansovigsior and
e soond trarmmission whon the gl isae! porton of the sl araenission ooows

sinndtareously with the at sast portior of the sevand fangrdsaion; ranshyiting Hest
B iy fonreeon sl the B frouindonitn o the st portatrs wirsloss devios;

(NG Saoorkd S I CORmISOtiony with the sedorwd ranamission o the saoond

portabls whnioss dovins ] recniving thind infornstiion bom s hrd poetabls wirsloss dovios
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Application No.: 16/120,258
Date: Jan 03, 2019
Comments on Statement of Reasons for Allowance

hat i bosad ot a third msasuroniant paviormed By the third poaiable winless devios;
Sieriyg ol bast one 3spact of & hisd ransaviesion, bassd on the hind dormsbion, ke
furthay viariorsnces redociivey] frd ransniiting Ned data iy sorwssctices with the thind
frayremeniasions Lo the Bvind portably wirdless devics, vin 2 seoond wirstesy profocd
incincling 8 B02.11n pretoodd, whesy the St winless protocd ingludes another 80811

protoood o thay the 8021 1n protocod,. The clossst price art, US Paent 11,063,287

81, 10,008 548 8L, an! 8 558,853 B sl giscloss 3 sirvdlar rothod, Dot ward Svsatans
by theciaming disclafirugr Hod ooy 1GGEME, sthey price ot of redonrwes f8fis

& sofecling al loast ong dhannel Dassd on one or e sharned characisustion,

for vitiating @ fis! bansnassion 3 fiest poriatls winloss dovics and inl

rarsrnissitey o sonand portable wirgiass doviog, such that at hast & poriieay of the Hest

ransmdssion cootrs simuliansoasly with at bast g portion of the ssoad ansndssion

and Doth conur wig & st wirgisss protoont; recedving first infornation o the et
potabie wirsless dovios that is basted on & Hrst imcasursereat padormed By e Hist

SOANE wirednss dados; raosiing seocend infarmagion fraen g ssoond poriatis

raless device that s Based on g ssoond msgsiursnue perfommed by the ssoond

siatds wirsless devos; ioing & ast one aspect of the first ynsmiss
S hcesh oo of the Hrst indormnation oF e soconnd BB inn, %0 88 o ndies
rerfaranos dvhesen the fest raramission and the ssoond rsramission whan he &t

mast portion of the s masnission oo simaiiansoshy with the at foast portion of

e sooord rssrmissiony Siering of leasl o sapsct of the seoteyd ransmdssion, bassd

o &t st one of the Beat invkorrnation Oor the sooond indormsaiinn, 8o as §omdis the
inferfarency betaaan e frst ransmission asd e ssoond ransrission when the

gt portion of e first vansrnission octurs simullaneously with the at lsast postion of

Jg & sacosd

i, Based o
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Application No.: 16/120,258
Date: Jan 03, 2019
Comments on Statement of Reasons for Allowance

the second rananvasiony; treesseitting fras data in connantiony with the Brst ranandasion
o e st poratls wirshees devics; bansniiting sscond dats i oonvssolion with the
secnnd rarsmission o e seoond poriabls wirsless devics; moghing hird Information
froon 3 thingd portabls winsless desdon that 3 boed oo @ Hhind maasunan peomasd by
tha third poriabkosinaloss device] altoring 3t oyt o aapecd of & thind franeission,
Darsod coy the thind infoamation, By uther bvorferonos radiotioey and ranseiiting thind
gy By corsieclion with the Svind ranseiasion o the thind portabls wirdoss dovics, via a

sasond wirgless protosstincluding & 8021 T protosd, whars the first wirglass protosal

ot

rdedes another 802,11 profocdd uthey than the 808 Vin protusad. These dingl

Beaturs have Desn addad o independent glam 81, and shvilar beatuns have baen adldsd

-y

0 ndependent cladns T8, 87, and 88, hus eerdaring clalns 8180 allosabls.

In response, applicant respectfully points out that features of at least some of the independent
claims (e.g. 15, 27, and 29) are not necessarily the same as those the Examiner has highlighted
above. For example, Claim 15 recites “positioning one or more multiple-input-multiple-output
(MIMO)-capable access points so that the one or more multiple-input-multiple-output (MIMO)-
capable access points provide a coverage dictated by a person positioning the one or more
multiple-input-multiple-output (MIMO)-capable access points,” in the context claimed, whereas
Claim 29 recites “positioning one or more multiple-input-multiple-output (MIMO)-capable
access points so that the one or more multiple-input-multiple-output (MIMOQO)-capable access
points provide a desired coverage,” in the context claimed. Further, Claim 27 does not have a
“positioning” limitation (for example as found in Claim 15) and instead recites “providing access

to a multiple-input-multiple-output (MIMO)-capable access point,” in the context claimed.

Clearly, at least some of the independent claims are not necessarily limited to the features that

the Examiner has noted in the Examiner’s Statement of Reasons for Allowance, as noted above

Exhibit 1002

Nokia v. Woodbury Wireless Inc.

Page 000006



Application No.: 16/120,258
Date: Jan 03, 2019
Comments on Statement of Reasons for Allowance

(by way of example only). Instead, each of the claims should only be limited by the language

existing therein.

Further, although Applicant agrees with the Examiner's conclusion that these claims are
allowable, Applicant notes that the claims may be allowable for reasons other than those
identified by the Examiner and does not concede that the Examiner's characterizations of the
terms of the claims and the prior art are correct. Each of the claims stands on its own merits
and is patentable because of the combination it recites and not because of the presence or

absence of any one particular element.

The Examiner’s Statement was not prepared by Applicant and only contains the Examiner’s
possible positions in one or more reasons for allowability. Thus, any interpretation with respect

to the Examiner’s Statement of Reasons for Allowance should not be imputed to the Applicant.

Respectfully submitted,

Date: January 4, 2019 By: /Thomas D. Fortenberry/
THOMAS D. FORTENBERRY
Reg. No. 56,537
P.O. Box 2099
Woodyville, Texas 75979
Tel. (409) 283-2811
Fax (409) 291-7042
ATTORNEY FOR APPLICANT
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated 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 maintenance fee notifications.
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

112117 7590 12/11/2018 Certificate of Mailing or Transmission
Thomas D. Fortenberry Attorney at Law 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
P.O. Box 2099 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Woodville, TX 75979 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name
(Signature
(Date’
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/120,258 09/01/2018 Roc Lastinger WBWLOOIH 3304
TITLE OF INVENTION: MIMO Methods and Systems
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 03/11/2019

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEE, STUM 2632 375-267000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
Q- e . N L 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address” Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Woodbury Wireless LLC Woodville, Texas

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

4a. Fees submitted: Klissue Fee [Ipublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 504964

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 1 / 4 / 2019
Typed or printed name Thomas D. Fortenberry Registration No. 56,537
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 16120258

Filing Date: 01-Sep-2018

Title of Invention: MIMO Methods and Systems
First Named Inventor/Applicant Name: Roc Lastinger

Filer: THOMAS DONALD FORTENBERRY
Attorney Docket Number: WBWLO0TH

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sul:’-s'l';(t:)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 2501 1 500 500
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o i Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500
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Electronic Acknowledgement Receipt

EFS ID: 34758788
Application Number: 16120258
International Application Number:
Confirmation Number: 3304

Title of Invention:

MIMO Methods and Systems

First Named Inventor/Applicant Name:

Roc Lastinger

Customer Number:

112117

Filer:

THOMAS DONALD FORTENBERRY

Filer Authorized By:

Attorney Docket Number: WBWLOOTH
Receipt Date: 04-JAN-2019
Filing Date: 01-SEP-2018
Time Stamp: 10:06:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $500

RAM confirmation Number 010419INTEFSW10075200
Deposit Account 504964

Authorized User

Thomas Fortenberry

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document L. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " '. . g
Number Message Digest | Part/.zip| (if appl.)
365701
Post Allowance Communication - 20190104_WBWLO01H_Comm
1 : i no 5
Incomlng ent5_201 901 04p a68326298c0f94503fcafb352491dc732680f
66
Warnings:
Information:
145453
20190104_WBWLOO1H_fee-
- - = 1
2 Issue Fee Payment (PTO-85B) trans-doc_11-Dec-2018.pdf no
85e15b9384b24e0276cf1443da1094b864

Warnings:
Information:
29949
3 Fee Worksheet (SB06) fee-info.pdf no 2
d5e01f3109ec328c06a334609004a670d5¢)
37d68
Warnings:
Information:
Total Files Size (in bytes)1 541103

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/120,258 (09/01/2018 Roc Lastinger WBWLOO1H
CONFIRMATION NO. 3304
112117 PUBLICATION NOTICE

Thomas D. Fortenberry, Attorney at Law

PO os 2000 A

Woodville, TX 75979 0000 99

Title:MIMO Methods and Systems

Publication No.US-2018-0375553-A1
Publication Date:12/27/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

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

page 1 of 1
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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 |
12117 7590 12/11/2018
Thomas D. Fortenberry, Attorney at Law LEE, SIUM
P.O. Box 2099
Woodville, TX 75979 | ARTUNIT PAPERNUMBER |
2632
DATE MAILED: 12/11/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. [ CONFIRMATION NO.
16/120,258 09/01/2018 Roc Lastinger WBWLOO1H 3304

TITLE OF INVENTION: MIMO Methods and Systems

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

nonprovisional SMALL $500 $0.00 $0.00 $500 03/11/2019

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:

1. 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated 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 maintenance fee notifications.
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

112117 7590 12/11/2018 Certificate of Mailing or Transmission
Thomas D. Fortenberry Attorney at Law 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
P.O. Box 2099 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Woodville, TX 75979 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name
(Signature
(Date’
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/120,258 09/01/2018 Roc Lastinger WBWLOOIH 3304
TITLE OF INVENTION: MIMO Methods and Systems
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 03/11/2019

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEE, STUM 2632 375-267000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
Q- e . N L 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address” Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : () Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: [Jissue Fee [IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/120,258 09/01/2018 Roc Lastinger WBWLO001H 3304
| EXAMINER |
12117 7590 12112018
Thomas D. Fortenberry, Attorney at Law LEE, SIUM
P.O. Box 2099
Woodville, TX 75979 | ART UNIT PAPERNUMBER _ |

2632

DATE MAILED: 12/11/2018

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)(1) 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

PTOL-85 (Rev. 02/11)
Exhibit 1002

Nokia v. Woodbury Wireless Inc.
Page 000016



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 (1) 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 30 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. Arecord 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)
. . 16/120,258 Lastinger et al.
Notice of Allowability Examiner Art Unit AIA Status
SIU M LEE 2632 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.

1.4 This communication is responsive to amendment filed on 10/30/2018.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2 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.} The allowed claim(s) is/are 61-90 . 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.7 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAl b) JSome  *c) (J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [0 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 areply 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.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O 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.L] 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. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3.00J Examiner's Comment Regarding Requirement for Deposit 7. Other .

of Biological Material .
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/SIUM LEE/

Primary Examiner, Art Unit 2632

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20181204
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Application/Control Number: 16/120,258 Page 2
Art Unit: 2632

DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Response to Arguments
2. Applicant’s arguments, see page 18, filed on 10/30/0218, with respect to double
patenting rejection of claims 31-59 have been fully considered and are persuasive. The

double patenting rejection of claims 31-59 has been withdrawn.

Allowable Subject Matter
3. Claims 61-90 are allowed.
4, The following is an examiner’s statement of reasons for allowance:

The present in invention describes a computer-implemented method, comprising:
providing access to a multiple-input-multiple-output (MIMO)-capable access point
including: a plurality of antennas; circuitry in communication with the antennas; and at
least one radio in communication with the circuitry; selecting at least one channel based
on one or more channel characteristics, for initiating a first transmission to a first
portable wireless device and initiating a second transmission to a second portable
wireless device, such that at least a portion of the first transmission occurs
simultaneously with at least a portion of the second transmission and both occur via a

first wireless protocol; receiving first information from the first portable wireless device
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Application/Control Number: 16/120,258 Page 3
Art Unit: 2632

that is based on a first measurement performed by the first portable wireless device;
receiving second information from the second portable wireless device that is based on
a second measurement performed by the second portable wireless device; altering at
least one aspect of the first transmission, based on at least one of the first information
or the second information, so as to reduce interference between the first transmission
and the second transmission when the at least portion of the first transmission occurs
simultaneously with the at least portion of the second transmission; altering at least one
aspect of the second transmission, based on at least one of the first information or the
second information, so as to reduce the interference between the first transmission and
the second transmission when the at least portion of the first transmission occurs
simultaneously with the at least portion of the second transmission; transmitting first
data in connection with the first transmission to the first portable wireless device;
transmitting second data in connection with the second transmission to the second
portable wireless device; receiving third information from a third portable wireless device
that is based on a third measurement performed by the third portable wireless device;
altering at least one aspect of a third transmission, based on the third information, for
further interference reduction; and transmitting third data in connection with the third
transmission to the third portable wireless device, via a second wireless protocol
including a 802.11n protocol, where the first wireless protocol includes another 802.11
protocol other than the 802.11n protocol. The closest prior art, US Patent 10,063,297
B1, 10,069,548 B2, and 9,859,963 B2 all disclose a similar method, but were overcame
by the terminal disclaimer filed on 10/30/2018, other prior art of reference fails to

disclose selecting at least one channel based on one or more channel characteristics,
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Application/Control Number: 16/120,258 Page 4
Art Unit: 2632

for initiating a first transmission to a first portable wireless device and initiating a second
transmission to a second portable wireless device, such that at least a portion of the first
transmission occurs simultaneously with at least a portion of the second transmission
and both occur via a first wireless protocol; receiving first information from the first
portable wireless device that is based on a first measurement performed by the first
portable wireless device; receiving second information from the second portable
wireless device that is based on a second measurement performed by the second
portable wireless device; altering at least one aspect of the first transmission, based on
at least one of the first information or the second information, so as to reduce
interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of
the second transmission; altering at least one aspect of the second transmission, based
on at least one of the first information or the second information, so as to reduce the
interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of
the second transmission; transmitting first data in connection with the first transmission
to the first portable wireless device; transmitting second data in connection with the
second transmission to the second portable wireless device; receiving third information
from a third portable wireless device that is based on a third measurement performed by
the third portable wireless device; altering at least one aspect of a third transmission,
based on the third information, for further interference reduction; and transmitting third
data in connection with the third transmission to the third portable wireless device, via a

second wireless protocol including a 802.11n protocol, where the first wireless protocol
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Application/Control Number: 16/120,258 Page 5
Art Unit: 2632

includes another 802.11 protocol other than the 802.11n protocol. These distinct
feature have been added to independent claim 61, and similar feature have been added
to independent claims 75, 87, and 89, thus rendering claims 61-90 allowable.

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
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SIU M LEE whose telephone number is (571)270-1083.
The examiner can normally be reached on M-T 8:30-7:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Chieh M Fan can be reached on 571-272-3042. 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.
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Application/Control Number: 16/120,258 Page 6
Art Unit: 2632

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.

/SIU M LEE/

Primary Examiner, Art Unit 2632
12/5/2018
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Applicant(s)/Patent Under Reexamination
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SIU M LEE 2632
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Symbol Date Examiner
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Index of Claims 16/120,258 Lastinger et al.
H“N H |H|m ““ “H . s
SIU M LEE 2632
CLAIM DATE
Final Original | 10/14/2018 | 12/05/2018
U.S. Patent and Trademark Office Part of Paper No.: 20181204
Page 4 of 4

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000029



Application/Control No. Applicant(s)/Patent Under Reexamination
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H || H |‘|| Examiner Art Unit
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Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 30
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Primary Examiner, Art Unit 2632 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 11
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Page 1 of 3

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000030



/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
16/120,258 Lastinger et al.

Examiner Art Unit

SIU M LEE 2632

INTERNATIONAL CLASSIFICATION
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SUBCLASS

375

267

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)
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(Assistant Examiner)

(Date)

Total Claims Allowed:
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Primary Examiner, Art Unit 2632

(Primary Examiner)
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(Date)

O.G. Print Claim(s) | O.G. Print Figure
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | g5 258 Lastinger et al.

H || H |‘|| Examiner Art Unit
SIU M LEE 2632

[0 Claims renumbered in the same order as presented by applicant (] CPA T.D. (O R147
CLAIMS

Final |Original|Final OriginaI|FinaI Original|Final |Original|Final OriginallFinaI OriginallFinaI Original|Final |Original
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"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
"20110228870" | "20110230141" |
"20110235618" | "20110237262" |
"20110244868" | "20110281603" |
"20110292974" | "20110310725").PN.

S111

262

("20110310846" | "20110310847" |
"20110310848" | "20110310874" |
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |
"20120281676" | "20120287947" |
"20120327905" | "20130003526" |
"20130010729" | "20130016603" |
"20130022020" | "20130077468" |
"20130077469" | "20130148609" |
"20130155923" | "20130250858" |
"20130301400" | "20130316666" |
"20130322399" | "20130329695" |
"20140003471" | "20140023046" |
"20140036823" | "20140050249" |
"20140119342" | "20140140188" |
"20140140189" | "20140146916" |
"20140146924" | "20140187248" |
"20140226563" | "20140233502" |
"20140341323" | "20150016297" |
"20150065141" | "20150111614" |
"20150229573" | "20150244430" |
"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
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"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |
"6259685" | "6266527" | "6272337" |
"6272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
"6728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
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"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512403" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |
"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |
"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |
"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.
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("20010033622" | "20010046866" |
"20010053677" | "20020006120" |
"20020019233" | "20020037729" |
"20020039884" | "20020051433" |
"20020062472" | "20020067309" |
"20020077152" | "20020094834" |
"20020119799" | "20020149534" |
"20020154705" | "20020159405" |
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"20030043887" | "20030072255" |
"20030087645" | "20030109285" |
"20030123425" | "20030125040" |
"20030125089" | "20030128705" |
"20030128770" | "20030131124" |
"20030181180" | "20030184490" |
"20030201937" | "20030210665" |
"20030235146" | "20030235147" |
"20040009791" | "20040057530" |
"20040066866" | "20040086027" |
"20040086064" | "20040106412" |
"20040116146" | "20040121774" |
"20040125779" | "20040127257" |
"20040131007" | "20040131025" |
"20040132494" | "20040150580" |
"20040174303" | "20040183726" |
"20040196834" | "20040217913" |
"20040224691" | "20040253955" |
"20050002323" | "20050003763" |
"20050003865" | "20050009476" |
"20050018789" | "20050025271" |
"20050026616" | "20050037766" |
"20050047485" | "20050070294" |
"20050075084" | "20050078742" |
"20050085195" | "20050107091" |
"20050111376" | "20050129218" |
"20050141545" | "20050141593" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20050277400" | "20050277422" |
"20050281228" | "20060002346" |
"20060013285" | "20060023645" |
"20060023666" | "20060038738" |
"20060056522" | "20060059410" |
"20060072629" | "20060077935" |
"20060088007" | "20060093067" |
"20060104334" | "20060121946" |
"20060133519" | "20060135169" |
"20060146760" | "20060148484" |
"20060159160" | "20060182063" |
"20060192720" | "20060193268" |
"20060195576" | "20060198459" |
"20060209754" | "20060215592" |
"20060217124" | "20060227730" |
"20060229017" | "20060233277" |
"20060234777" | "20060245509" |
"20060252436" | "20060262750" |
"20060268962" | "20060276212" |
"20060291371" | "20070010957" |
"20070014387" | "20070025236" |
"20070026807" | "20070054621" |
"20070064586" | "20070066362" |
"20070070937" | "20070070954" |
"20070072550" | "20070081448" |
"20070081455" | "20070093273" |
"20070104165" | "20070105508" |
"20070117559" | "20070135125" |
"20070135166" | "20070160012" |
"20070213062" | "20070249340" |
"20070263735" | "20070280370" |
"20070297371" | "20080024382" |
"20080039107" | "20080069032" |
"20080076432" | "20080125154" |
"20080192682" | "20080199183" |
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"20080212588" | "20080253375" |
"20080268844" | "20080268848" |
"20080279125" | "20090022066" |
"20090022098" | "20090060076" |
"20090103494" | "20090129334" |
"20090168700" | "20090175222" |
"20090180411" | "20090252200" |
"20090274232" | "20090305711" |
"20090327546" | "20100002585" |
"20100002597" | "20100002618" |
"20100020815" | "20100034148" |
"20100040034" | "20100061243" |
"20100061496" | "20100067505" |
"20100098014" | "20100142479" |
"20100142638" | "20100238902" |
"20100254354" | "20110019608" |
"20110019656" | "20110064066" |
"20110064172" | "20110069742" |
"20110096751" | "20110149869" |
"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
"20110228870" | "20110230141" |
"20110235618" | "20110237262" |
"20110244868" | "20110281603" |
"20110292974" | "20110310725").PN.
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("20110310846" | "20110310847" |
"20110310848" | "20110310874" |
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |
"20120281676" | "20120287947" |
"20120327905" | "20130003526" |
"20130010729" | "20130016603" |
"20130022020" | "20130077468" |
"20130077469" | "20130148609" |
"20130155923" | "20130250858" |
"20130301400" | "20130316666" |
"20130322399" | "20130329695" |
"20140003471" | "20140023046" |
"20140036823" | "20140050249" |
"20140119342" | "20140140188" |
"20140140189" | "20140146916" |
"20140146924" | "20140187248" |
"20140226563" | "20140233502" |
"20140341323" | "20150016297" |
"20150065141" | "20150111614" |
"20150229573" | "20150244430" |
"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
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"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |
"6259685" | "6266527" | "6272337" |
"6272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
"§728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
"7382840" | "7386036").PN.
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("7392014" | "7394860" | "7397864" |
"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512403" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
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"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |
"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |
"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |
"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.
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("20010033622" | "20010046866" |
"20010053677" | "20020006120" |
"20020019233" | "20020037729" |
"20020039884" | "20020051433" |
"20020062472" | "20020067309" |
"20020077152" | "20020094834" |
"20020119799" | "20020149534" |
"20020154705" | "20020159405" |
"20020168945" | "20020173302" |
"20020193146" | "20020197984" |
"20030002442" | "20030013451" |
"20030043887" | "20030072255" |
"20030087645" | "20030109285" |
"20030123425" | "20030125040" |
"20030125089" | "20030128705" |
"20030128770" | "20030131124" |
"20030181180" | "20030184490" |
"20030201937" | "20030210665" |
"20030235146" | "20030235147" |
"20040009791" | "20040057530" |
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EAST Search History

"20040066866" | "20040086027" |
"20040086064" | "20040106412" |
"20040116146" | "20040121774" |
"20040125779" | "20040127257" |
"20040131007" | "20040131025" |
"20040132494" | "20040150580" |
"20040174303" | "20040183726" |
"20040196834" | "20040217913" |
"20040224691" | "20040253955" |
"20050002323" | "20050003763" |
"20050003865" | "20050009476" |
"20050018789" | "20050025271" |
"20050026616" | "20050037766" |
"20050047485" | "20050070294" |
"20050075084" | "20050078742" |
"20050085195" | "20050107091" |
"20050111376" | "20050129218" |
"20050141545" | "20050141593" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20050277400" | "20050277422" |
"20050281228" | "20060002346" |
"20060013285" | "20060023645" |
"20060023666" | "20060038738" |
"20060056522" | "20060059410" |
"20060072629" | "20060077935" |
"20060088007" | "20060093067" |
"20060104334" | "20060121946" |
"20060133519" | "20060135169" |
"20060146760" | "20060148484" |
"20060159160" | "20060182063" |
"20060192720" | "20060193268" |
"20060195576" | "20060198459" |
"20060209754" | "20060215592" |
"20060217124" | "20060227730" |
"20060229017" | "20060233277" |
"20060234777" | "20060245509" |
"20060252436" | "20060262750" |
"20060268962" | "20060276212" |
"20060291371" | "20070010957" |
"20070014387" | "20070025236" |
"20070026807" | "20070054621" |
"20070064586" | "20070066362" |
"20070070937" | "20070070954" |
"20070072550" | "20070081448" |
"20070081455" | "20070093273" |
"20070104165" | "20070105508" |
"20070117559" | "20070135125" |
"20070135166" | "20070160012" |
"20070213062" | "20070249340" |
"20070263735" | "20070280370" |
"20070297371" | "20080024382" |
"20080039107" | "20080069032" |
"20080076432" | "20080125154" |
"20080192682" | "20080199183" |
"20080212588" | "20080253375" |
"20080268844" | "20080268848" |
"20080279125" | "20090022066" |
"20090022098" | "20090060076" |
"20090103494" | "20090129334" |
"20090168700" | "20090175222" |
"20090180411" | "20090252200" |
"20090274232" | "20090305711" |
"20090327546" | "20100002585" |
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EAST Search History

"20100002597" | "20100002618" |
"20100020815" | "20100034148" |
"20100040034" | "20100061243" |
"20100061496" | "20100067505" |
"20100098014" | "20100142479" |
"20100142638" | "20100238902" |
"20100254354" | "20110019608" |
"20110019656" | "20110064066" |
"20110064172" | "20110069742" |
"20110096751" | "20110149869" |
"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
"20110228870" | "20110230141" |
"20110235618" | "20110237262" |
"20110244868" | "20110281603" |

"20110292974" | "20110310725").PN.

S117

262

("20110310846" | "20110310847" |
"20110310848" | "20110310874" |
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |
"20120281676" | "20120287947" |
"20120327905" | "20130003526" |
"20130010729" | "20130016603" |
"20130022020" | "20130077468" |
"20130077469" | "20130148609" |
"20130155923" | "20130250858" |
"20130301400" | "20130316666" |
"20130322399" | "20130329695" |
"20140003471" | "20140023046" |
"20140036823" | "20140050249" |
"20140119342" | "20140140188" |
"20140140189" | "20140146916" |
"20140146924" | "20140187248" |
"20140226563" | "20140233502" |
"20140341323" | "20150016297" |
"20150065141" | "20150111614" |
"20150229573" | "20150244430" |
"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
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EAST Search History

"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |
"6259685" | "6266527" | "6272337" |
"§272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
"6728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
"7382840" | "7386036").PN.

5118

153

("7392014" | "7394860" | "7397864" |
"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512403" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |
"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
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EAST Search History

"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |
"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |
"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.

5119

200

("20010033622" | "20010046866" |
"20010053677" | "20020006120" |
"20020019233" | "20020037729" |
"20020039884" | "20020051433" |
"20020062472" | "20020067309" |
"20020077152" | "20020094834" |
"20020119799" | "20020149534" |
"20020154705" | "20020159405" |
"20020168945" | "20020173302" |
"20020193146" | "20020197984" |
"20030002442" | "20030013451" |
"20030043887" | "20030072255" |
"20030087645" | "20030109285" |
"20030123425" | "20030125040" |
"20030125089" | "20030128705" |
"20030128770" | "20030131124" |
"20030181180" | "20030184490" |
"20030201937" | "20030210665" |
"20030235146" | "20030235147" |
"20040009791" | "20040057530" |
"20040066866" | "20040086027" |
"20040086064" | "20040106412" |
"20040116146" | "20040121774" |
"20040125779" | "20040127257" |
"20040131007" | "20040131025" |
"20040132494" | "20040150580" |
"20040174303" | "20040183726" |
"20040196834" | "20040217913" |
"20040224691" | "20040253955" |
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EAST Search History

"20050002323" | "20050003763" |
"20050003865" | "20050009476" |
"20050018789" | "20050025271" |
"20050026616" | "20050037766" |
"20050047485" | "20050070294" |
"20050075084" | "20050078742" |
"20050085195" | "20050107091"
"20050111376" | "20050129218" |
"20050141545" | "20050141593" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20050277400" | "20050277422" |
"20050281228" | "20060002346" |
"20060013285" | "20060023645" |
"20060023666" | "20060038738" |
"20060056522" | "20060059410" |
"20060072629" | "20060077935" |
"20060088007" | "20060093067" |
"20060104334" | "20060121946" |
"20060133519" | "20060135169" |
"20060146760" | "20060148484" |
"20060159160" | "20060182063" |
"20060192720" | "20060193268" |
"20060195576" | "20060198459" |
"20060209754" | "20060215592" |
"20060217124" | "20060227730" |
"20060229017" | "20060233277" |
"20060234777" | "20060245509" |
"20060252436" | "20060262750" |
"20060268962" | "20060276212" |
"20060291371" | "20070010957" |
"20070014387" | "20070025236" |
"20070026807" | "20070054621"
"20070064586" | "20070066362" |
"20070070937" | "20070070954" |
"20070072550" | "20070081448" |
"20070081455" | "20070093273" |
"20070104165" | "20070105508" |
"20070117559" | "20070135125" |
"20070135166" | "20070160012" |
"20070213062" | "20070249340" |
"20070263735" | "20070280370" |
"20070297371" | "20080024382" |
"20080039107" | "20080069032" |
"20080076432" | "20080125154" |
"20080192682" | "20080199183" |
"20080212588" | "20080253375" |
"20080268844" | "20080268848" |
"20080279125" | "20090022066" |
"20090022098" | "20090060076" |
"20090103494" | "20090129334" |
"20090168700" | "20090175222" |
"20090180411" | "20090252200" |
"20090274232" | "20090305711"
"20090327546" | "20100002585" |
"20100002597" | "20100002618" |
"20100020815" | "20100034148" |
"20100040034" | "20100061243" |
"20100061496" | "20100067505" |
"20100098014" | "20100142479" |
"20100142638" | "20100238902" |
"20100254354" | "20110019608" |
"20110019656" | "20110064066" |
"20110064172" | "20110069742" |
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"20110096751" | "20110149869" |
"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
"20110228870" | "20110230141" |
"20110235618" | "20110237262" |
"20110244868" | "20110281603" |

"20110292974" | "20110310725").PN.

§120

262

("20110310846" | "20110310847" |
"20110310848" | "20110310874" |
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |
"20120281676" | "20120287947" |
"20120327905" | "20130003526" |
"20130010729" | "20130016603" |
"20130022020" | "20130077468" |
"20130077469" | "20130148609" |
"20130155923" | "20130250858" |
"20130301400" | "20130316666" |
"20130322399" | "20130329695" |
"20140003471" | "20140023046" |
"20140036823" | "20140050249" |
"20140119342" | "20140140188" |
"20140140189" | "20140146916" |
"20140146924" | "20140187248" |
"20140226563" | "20140233502" |
"20140341323" | "20150016297" |
"20150065141" | "20150111614" |
"20150229573" | "20150244430" |
"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |
"6259685" | "6266527" | "6272337" |
"6272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
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S121

"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
"6728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
"7382840" | "7386036").PN.

153

("7392014" | "7394860" | "7397864" |
"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512403" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |
"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |

US-PGPUB;
USPAT

ADJ

ON

2018/05/09
15:54
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EAST Search History

"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |
"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.

H
H
i

S122 {64 (8110 or S111 or S112 or S113 or S114 {US-PGPUB; {ADJ ON 2018/05/09
or S115 or S116 or S117 or S118 or USPAT; 15:58
S119 or $120 or S121) and mimo and USOCR,;
directional antenna FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S$123 32 S122 and "802.11" US-PGPUB; §{ADJ ON 2018/05/09
USPAT; 16:03
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB
S124 {5 S122 and "802.11n" US-PGPUB; §ADJ ON 2018/05/09
USPAT,; 16:03
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB
S125 {100 §(("LASTI NGER") near3 ("Roc")).INV. US-PGPUB; §ADJ ON 2018/05/09
USPAT; 16:09
§ USOCR
S126 {80 §(("SPENIK") near3 ("John")).INV. US-PGPUB; §ADJ ON 2018/05/09
USPAT; 16:09
i USOCR
S127 {80 §(("WOODBURV‘) near3 ("Brian")).INV. US-PGPUB; #ADJ ON 2018/05/09
§ USPAT; 16:10
i USOCR
S128 {47 §woodbury.as. or woodbury.aanm. US-PGPUB; {ADJ ON 2018/05/09
USPAT; 16:10
\ USOCR
S129 §7 §(S1 25 or S126 or S127 or $128) and US-PGPUB; {ADJ ON 2018/05/09
imimo and directional antenna and USPAT; 16:10
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EAST Search History

¥"802.11n"

Jusocr

§130

3

i15/406661 and means

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/05/09
16:27

S131

155354

(HO4B7/0456,024,0495 or H04B17/15 or
H04W84/12,18 or H04W80/04).cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/05/09
18:17

5132

104268

(370/338,328 or
455/422.1,424,443,452.2 or
375/259,260,267,285,295,296,299) .ccls.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/05/09
18:17

5133

486

§(S131 or $132) and mimo and directional
\fantenna and "802.11n"

}
}

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/05/09
18:18

5134

77

§133 and (@pd<="20060228" OR
@ad< ="20060228" OR
@rlad<="20060228" OR
@prad<="20060228")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/05/09
18:18

S§135

S134 and (adaptive with beamforming)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/05/09
18:18

5136

1242

("6" or "7") and mimo and directional
antenna and "802.11n"

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/07/14
17:17

5150

171444

(HO04B7/0456,024,0495 or HO4B17/15 or
HO4W84/12,18 or HO4W80/04).cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/10/11
14:53

S151

106089

(370/338,328 or
455/422.1,424,443,452.2 or
375/259,260,267,285,295,296,299).ccls.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
14:53

S§152

1528

(8150 or S151) and mimo and directional
antenna

US-PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
15:36

Es1 53

5}103

§ES1 52 and (adaptive with beamforming)

{US-PGPUB;

HADJ

{ION
N
!
N

§§2018/10/11§
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EAST Search History

5154

and (protocol or "802.11")

USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
| BM:TDB

102

(("LASTINGER") near3 ("Roc")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

15:36

2018/10/11
17:22

5155

82

(("SPENIK") near3 ("John")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/10/11
17:22

5156

82

;(("WOODBURV‘) near3 ("Brian")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/10/11
17:23

S157

22

(Woodbury Wireless).as. or (Woodbury
Wireless).aanm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
17:23

5158

64

(S154 or S155 or S156 or S157) and
mimo and directional antenna

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/10/11
17:23

5159

S$158 and (adaptive with beamforming)
and (protocol or "802.11")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/10/11
17:23

5160

58

S158 and (protocol or "802.11")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
17:23

S161

58

§160 not S153

US-PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
17:23

$162

"10069548".pn.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
17:49

5163

"10069548".pn. and (protocol).cim.

US-PGPUB;
USPAT;
USOCR;

ADJ

ON

2018/10/11
18:30
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EAST Search History

! FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S164 {3 "9859963".pn. US-PGPUB; §ADJ ON 2018/10/12
USPAT; 17:30
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S165 {7 "10063297".pn. US-PGPUB; {{ADJ ON 2018/10/12
USPAT; 18:29
USOCR,;
FPRS;
EPO; JPO;
DERWENT,
$166 {16087 {MU mimo US-PGPUB; §ADJ ON 2018/10/13
USPAT; 22:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB
S167 {676 S166 and directional antenna US-PGPUB; §{ADJ ON 2018/10/13
USPAT; 22:44
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S168 {15 S167 and (@pd<="20060228" OR US-PGPUB; {ADJ ON 2018/10/13
@ad< ="20060228" OR USPAT; 22:44
@rlad< = "20060228" OR USOCR;
@prad<="20060228") FPRS;
EPO; JPO;
DERWENT,
............. | BMTTDB LT TT T T rTTTTrTLE fTTTTvTTTTTTT TR RTTTT TR,
S169 {8 10/749293 US-PGPUB; i{ADJ ON 2018/10/13
USPAT; 23:32
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S170 §9 ("2005/0141495").URPN. USPAT ADJ ON 2018/10/13
S171 258 ("20010046866" | "20010053677" | US-PGPUB; §ADJ ON 2018/10/14
"20020006120" | "20020019233" | USPAT 00:20
"20020037729" | "20020077152" |
"20020149534" | "20020159405" |
"20020197984" | "20030002442" |
"20030087645" | "20030109285" |
"20030125089" | "20030181180" |
"20030184490" | "20030201937" |
"20030210665" | "20040009791" |
"20040106412" | "20040125779" |
"20040150580" | "20040174303" |
"20040183726" | "20040196834" |
"20040217913" | "20050003763" |
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EAST Search History

"20050003865" | "20050009476" |
"20050037766" | "20050070294" |
"20050075084" | "20050107091" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20060013285" | "20060038738" |
"20060104334" | "20060148484" |
"20060192720" | "20060217124" |
"20060262750" | "20070026807" |
"20070070937" | "20070297371"
"20080024382" | "20080125154" |
"20090022066" | "20100002618" |
"20110228870" | "20110230141" |
"20110281603" | "20110310874" |
"20120147982" | "2272312" | "3317912"
| "3681770" | "3803625" | "4101901"
"4128740" | "4144496" | "4475010" |
"4736453" | "4825222" | "4829554" |
"5113525" | "5134709" | "5161249" |
"5212930" | "5265263" | "5276907" |
"5307507" | "5365571" | "5396649" |
"5404574" | "5448761" | "5475864" |
"5491833" | "5491837" | "5507008" |
"5548813" | "5574977" | "5590399" |
"5603082" | "5606727" | "5613200" |
"5649292" | "5684491" | "5697059" |
"5722043" | "5726978" | "5732353" |
"5740536" | "5771449" | "5771454" |
"5787352" | "5790551" | "5809423" |
"5818385" | "5828948" | "5835859" |
"5887263" | "5896573" | "5901356" |
"5926763" | "5956643" | "5960349" |
"5963865" | "5969689" | "5974327" |
"6002934" | "6009332" | "6023459" |
"6047175" | "6047187" | "6047189" |
"6055230" | "6069591" | "6070090" |
"6091954" | "6095820" | "6104935" |
"6108321" | "6112092" | "6118767" |
"6119011" | "6128497" | "6128498" |
"6134442" | "6138024" | "6154654" |
"6154655" | "6178328" | "6181918" |
"6219541" | "6219554" | "6229486" |
"6230016" | "6243584" | "6246674" |
"6249256" | "6259685" | "6266527" |
"6272337" | "6272348" | "6278723" |
"6295453" | "6304762" | "6317598" |
"6330429" | "6334057" | "6351643" |
"6360107" | "6388999" | "6400697" |
"6400704" | "6400955" | "6405043" |
"6405058" | "6418316" | "6421542" |
"6438386" | "6459901" | "6463301" |
"6470183" | "6470195" | "6480558" |
"6486832" | "6487414" | "6496490" |
"6497599" | "6505045" | "6507568" |
"6519240" | "6522885" | "6531985" |
"6539203" | "6542485" | "6542736" |
"6549169" | "6560443" | "6580912" |
"6591108" | "6597920" | "6597927" |
"6606499" | "6615047" | "6650655" |
"6654612" | "6690657" | "6693510" |
"6697626" | "6708036" | "6728544" |
"6738599" | "6741837" | "6744743" |
"6748218" | "6774864" | "6795409" |
"6870515" | "6871073" | "6889047" |
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EAST Search History

"6898431" | "6906674" | "6914577" |
"6930991" | "6940845" | "6975666" |
"6999772" | "7010015" | "7039441" |
"7042856" | "7050812" | "7069009" |
"7085572" | "7085579" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149255" | "7171248" | "7177298" |
"7180877" | "7181258" | "7184772" |
"7187933" | "7193562" | "7194017" |
"7200405" | "7202824" | "7212822" |
"7216267" | "7257376" | "7274944" |
"7280829" | "7292198" | "7302278" |
"7305246" | "7308270" | "7315533" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349701" | "7358912" |
"7359675" | "7362280" | "7366178" |
"7373151" | "7373176" | "7382840" |
"7400860" | "7415288" |
"7424298").PN.

"20020037729" | "20020077152" |
"20020149534" | "20020159405" |
"20020197984" | "20030002442" |
"20030087645" | "20030109285" |
"20030125089" | "20030181180" |
"20030184490" | "20030201937" |
"20030210665" | "20040009791" |
"20040106412" | "20040125779" |
"20040150580" | "20040174303" |
"20040183726" | "20040196834" |
"20040217913" | "20050003763" |
"20050003865" | "20050009476" |
"20050037766" | "20050070294" |
"20050075084" | "20050107091" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20060013285" | "20060038738" |
"20060104334" | "20060148484" |
"20060192720" | "20060217124" |
"20060262750" | "20070026807" |
"20070070937" | "20070297371"
"20080024382" | "20080125154" |
"20090022066" | "20100002618" |
"20110228870" | "20110230141" |
"20110281603" | "20110310874" |

"20120147982" | "2272312" | "3317912"
| "3681770" | "3803625" | "4101901" |

"4128740" | "4144496" | "4475010" |

S172 42 ("7428269" | "7466985" | "7489282" |  JUS-PGPUB; {ADJ ON 2018/10/14
"7496147" | "7498996" | "7498999" |  J{USPAT 00:20
"7511680" | "7522515" | "7522552" |
"7525486" | "7535866" | "7595756" |
"7599699" | "7616959" | "7639106" |
"7646343" | "7652632" | "7664195" |
"7675474" | "7796544" | "7822386" |
"7873319" | "7876838" | "7880683" |
"7893882" | "7899497" | "7965252" |
"8009646" | "8111678" | "8130854" |
"8139658" | "8248993" | "8270383" |
"8289902" | "8325695" | "8345651" |
"8428039" | "8537782" | "8767885" |
"8855089" | "8971461" |
"9100152").PN.

S173 258 ("20010046866" | "20010053677" | US-PGPUB; {ADJ ON 2018/10/14
"20020006120" | "20020019233" | USPAT 00:21
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EAST Search History

"4736453" | "4825222" | "4829554" |
"5113525" | "5134709" | "5161249" |
"5212930" | "5265263" | "5276907" |
"5307507" | "5365571" | "5396649" |
"5404574" | "5448761" | "5475864" |
"5491833" | "5491837" | "5507008" |
"5548813" | "5574977" | "5590399" |
"5603082" | "5606727" | "5613200" |
"5649292" | "5684491" | "5697059" |
"5722043" | "5726978" | "5732353" |
"5740536" | "5771449" | "5771454" |
"5787352" | "5790551" | "5809423" |
"5818385" | "5828948" | "5835859" |
"5887263" | "5896573" | "5901356" |
"5926763" | "5956643" | "5960349" |
"5963865" | "5969689" | "5974327" |
"6002934" | "6009332" | "6023459" |
"6047175" | "6047187" | "6047189" |
"6055230" | "6069591" | "6070090" |
"6091954" | "6095820" | "6104935" |
"6108321" | "6112092" | "6118767" |
"6119011" | "6128497" | "6128498" |
"6134442" | "6138024" | "6154654" |
"6154655" | "6178328" | "6181918" |
"6219541" | "6219554" | "6229486" |
"6230016" | "6243584" | "6246674" |
"6249256" | "6259685" | "6266527" |
"6272337" | "6272348" | "6278723" |
"6295453" | "6304762" | "6317598" |
"6330429" | "6334057" | "6351643" |
"6360107" | "6388999" | "6400697" |
"6400704" | "6400955" | "6405043" |
"6405058" | "6418316" | "6421542" |
"6438386" | "6459901" | "6463301" |
"6470183" | "6470195" | "6480558" |
"6486832" | "6487414" | "6496490" |
"6497599" | "6505045" | "6507568" |
"6519240" | "6522885" | "6531985" |
"6539203" | "6542485" | "6542736" |
"6549169" | "6560443" | "6580912" |
"6591108" | "6597920" | "6597927" |
"6606499" | "6615047" | "6650655" |
"6654612" | "6690657" | "6693510" |
"6697626" | "6708036" | "6728544" |
"6738599" | "6741837" | "6744743" |
"6748218" | "6774864" | "6795409" |
"6870515" | "6871073" | "6889047" |
"6898431" | "6906674" | "6914577" |
"6930991" | "6940845" | "6975666" |
"6999772" | "7010015" | "7039441" |
"7042856" | "7050812" | "7069009" |
"7085572" | "7085579" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149255" | "7171248" | "7177298" |
"7180877" | "7181258" | "7184772" |
"7187933" | "7193562" | "7194017" |
"7200405" | "7202824" | "7212822" |
"7216267" | "7257376" | "7274944" |
"7280829" | "7292198" | "7302278" |
"7305246" | "7308270" | "7315533" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349701" | "7358912" |
"7359675" | "7362280" | "7366178" |
"7373151" | "7373176" | "7382840" |

file:///C/Users/slee7/Documents/e-Red%20Folder/16120258/EASTSearchHistory. 16120258 _AccessibleVersion.htm[12/5/2018 11:13:36 PM]

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000063



EAST Search History

"7400860" | "7415288" |
"7424298").PN.

"20020037729" | "20020077152" |
"20020149534" | "20020159405" |
"20020197984" | "20030002442" |
"20030087645" | "20030109285" |
"20030125089" | "20030181180" |
"20030184490" | "20030201937" |
"20030210665" | "20040009791"
"20040106412" | "20040125779" |
"20040150580" | "20040174303" |
"20040183726" | "20040196834" |
"20040217913" | "20050003763" |
"20050003865" | "20050009476" |
"20050037766" | "20050070294" |
"20050075084" | "20050107091"
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20060013285" | "20060038738" |
"20060104334" | "20060148484" |
"20060192720" | "20060217124" |
"20060262750" | "20070026807" |
"20070070937" | "20070297371"
"20080024382" | "20080125154" |
"20090022066" | "20100002618" |
"20110228870" | "20110230141" |
"20110281603" | "20110310874" |
"20120147982" | "2272312" | "3317912"
| "3681770" | "3803625" | "4101901"
"4128740" | "4144496" | "4475010" |
"4736453" | "4825222" | "4829554" |
"5113525" | "5134709" | "5161249" |
"5212930" | "5265263" | "5276907" |
"5307507" | "5365571" | "5396649" |
"5404574" | "5448761" | "5475864" |
"5491833" | "5491837" | "5507008" |
"5548813" | "5574977" | "5590399" |
"5603082" | "5606727" | "5613200" |
"5649292" | "5684491" | "5697059" |
"5722043" | "5726978" | "5732353" |
"5740536" | "5771449" | "5771454" |
"5787352" | "5790551" | "5809423" |
"5818385" | "5828948" | "5835859" |
"5887263" | "5896573" | "5901356" |
"5926763" | "5956643" | "5960349" |
"5963865" | "5969689" | "5974327" |
"6002934" | "6009332" | "6023459" |

S174 (42 ("7428269" | "7466985" | "7489282" | |US-PGPUB; ADJ ON 2018/10/14
"7496147" | "7498996" | "7498999" |  JUSPAT 00:21
"7511680" | "7522515" | "7522552" |
"7525486" | "7535866" | "7595756" |
"7599699" | "7616959" | "7639106" |
"7646343" | "7652632" | "7664195" |
"7675474" | "7796544" | "7822386" |
"7873319" | "7876838" | "7880683" |
"7893882" | "7899497" | "7965252" |
"8009646" | "8111678" | "8130854" |
"8139658" | "8248993" | "8270383" |
"8289902" | "8325695" | "8345651" |
"8428039" | "8537782" | "8767885" |
"8855089" | "8971461" |
"9100152").PN.

S175 1258 §("20010046866" | "20010053677" | US-PGPUB; JADJ ON 2018/10/14
"20020006120" | "20020019233" | USPAT 00:21

file:///C/Users/slee7/Documents/e-Red%20Folder/16120258/EASTSearchHistory. 16120258 _AccessibleVersion.htm[12/5/2018 11:13:36 PM]

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000064



EAST Search History

"6047175" | "6047187" | "6047189" |
"6055230" | "6069591" | "6070090" |
"6091954" | "6095820" | "6104935" |
"6108321" | "6112092" | "6118767" |
"6119011" | "6128497" | "6128498" |
"6134442" | "6138024" | "6154654" |
"6154655" | "6178328" | "6181918" |
"6219541" | "6219554" | "6229486" |
"6230016" | "6243584" | "6246674" |
"6249256" | "6259685" | "6266527" |
"6272337" | "6272348" | "6278723" |
"6295453" | "6304762" | "6317598" |
"6330429" | "6334057" | "6351643" |
"6360107" | "6388999" | "6400697" |
"6400704" | "6400955" | "6405043" |
"6405058" | "6418316" | "6421542" |
"6438386" | "6459901" | "6463301" |
"6470183" | "6470195" | "6480558" |
"6486832" | "6487414" | "6496490" |
"6497599" | "6505045" | "6507568" |
"6519240" | "6522885" | "6531985" |
"6539203" | "6542485" | "6542736" |
"6549169" | "6560443" | "6580912" |
"6591108" | "6597920" | "6597927" |
"6606499" | "6615047" | "6650655" |
"6654612" | "6690657" | "6693510" |
"6697626" | "6708036" | "6728544" |
"6738599" | "6741837" | "6744743" |
"6748218" | "6774864" | "6795409" |
"6870515" | "6871073" | "6889047" |
"6898431" | "6906674" | "6914577" |
"6930991" | "6940845" | "6975666" |
"6999772" | "7010015" | "7039441" |
"7042856" | "7050812" | "7069009" |
"7085572" | "7085579" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149255" | "7171248" | "7177298" |
"7180877" | "7181258" | "7184772" |
"7187933" | "7193562" | "7194017" |
"7200405" | "7202824" | "7212822" |
"7216267" | "7257376" | "7274944" |
"7280829" | "7292198" | "7302278" |
"7305246" | "7308270" | "7315533" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349701" | "7358912" |
"7359675" | "7362280" | "7366178" |
"7373151" | "7373176" | "7382840" |
"7400860" | "7415288" |
"7424298").PN.

S$176

42

("7428269" | "7466985" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7522515" | "7522552" |
"7525486" | "7535866" | "7595756" |
"7599699" | "7616959" | "7639106" |
"7646343" | "7652632" | "7664195" |
"7675474" | "7796544" | "7822386" |
"7873319" | "7876838" | "7880683" |
"7893882" | "7899497" | "7965252" |
"8009646" | "8111678" | "8130854" |
"8139658" | "8248993" | "8270383" |
"8289902" | "8325695" | "8345651" |
"8428039" | "8537782" | "8767885" |
"8855089" | "8971461" |
"9100152").PN.

US-PGPUB;
USPAT

ADJ

ON

2018/10/14
00:21
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EAST Search History

S177 43 (S171 or S172 or S173 or S174 or S175 {jUS-PGPUB; {ADJ ON 2018/10/14
or S176) and mimo and protocol and USPAT; 00:23
"802.11n" USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
EAST Search History (I nterference)
Ref {jHits {Search Query DBs Default {{Plurals Time
# Operator Stamp
S52 1142070 {{(H04B7/0456,024,0495 or H04B17/15 or Us- ADJ ON 2017/07/18
H04W84/12,18 or HO4W80/04).cpc. PGPUB; 20:43
USPAT
S53 {68358 {{(370/338,328 or 455/422.1,424,443,452.2 {jUS- ADJ ON 2017/07/18
or 375/259,260,267,285,295,296,299).ccls. {iPGPUB; 20:43
USPAT
S54 180 (852 and $53) and mimo and directional US ADJ ON §2017/07/18
antenna \PGPUB; 120:44
JUSPAT
S55 165 S54 and (@pd< ="20060228" OR jUS- ADJ ON \2017/07/18
@ad< ="20060228" OR @rlad< = "20060228"}{PGPUB; 120:44
OR @prad< ="20060228") HUSPAT
S56 161 S55 and protocol jUs- ADJ ON 2017/07/18
\IPGPUB; 120:44
YUSPAT
8§57 {3832 {imimo and directional antenna US— ADJ ON §2017/07/18
\\PGPUB; 121:39
YUSPAT
S58 {985 S57 and (antenna with protocol) US ADJ ON §2017/07/18
\\PGPUB; 121:39
JUSPAT
S59 {8 S57 and (first protocol same second jUs- ADJ ON 2017/07/18
protocol) \IPGPUB; 121:40
JUSPAT
S60 {95 (("LASTINGER") near3 ("Roc")).INV. us- ADJ ON 2017/07/18
PGPUB; 21:43
USPAT
S61 {78 (("SPENIK") near3 ("John")).INV. us- ADJ ON 2017/07/18
PGPUB; 21:44
USPAT
S62 {75 (("WOODBURY") near3 ("Brian")).INV. us- ADJ ON 2017/07/18
PGPUB; 21:44
USPAT
S63 {10 (Woodbury Wireless).as. or (Woodbury Us- ADJ ON 2017/07/18
Wireless).aanm. PGPUB; 21:44
USPAT
S64 {53 (860 or S61 or S62 or S63) and mimo and us- ADJ ON 2017/07/18
direction$2 antenna PGPUB; 21:46
USPAT
S69 {193 MIMO and (overlap$4 with sector) and us- ADJ ON 2017/07/19
directional antenna PGPUB; 22:22
USPAT
S70 {78 $69 and (@pd<="20060228" OR us- ADJ ON 2017/07/19
@ad< ="20060228" OR @rlad< ="20060228"}{PGPUB; 22:22
““““““““ OR @prad< ="20060228") USPAT
S71 {96 (("LASTINGER") near3 ("Roc")).INV. Us- ADJ ON 2017/10/22
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EAST Search History

PGPUB; 18:23
USPAT
S72 78 (("SPENIK") near3 ("John")).INV. us- ADJ ON 2017/10/22
PGPUB; 18:23
USPAT
S73 76 (("WOODBURY") near3 ("Brian")).INV. jUs- ADJ ON 2017/10/22
\IPGPUB; §18:23
YUSPAT !
S74 {10 (Woodbury Wireless).as. or (Woodbury US ADJ ON §2017/10/22
Wireless).aanm. \IPGPUB; §18:24
{USPAT
S75 {18 (S71 or S72 or S73 or S74) and mimo and US— ADJ ON §2017/10/22
direction$2 antenna and (transmi$5 with ~ {PGPUB; §18:30
simultaneous$2) HUSPAT i
S76 2 (S71 or S72 or S73 or S74) and mimo and US- ADJ ON §2017/10/22
direction$2 antenna and (transmi$5s with  {PGPUB; §18:31
simultaneous$2).cim. HUSPAT i
S77 44043 {(HO4B7/0456,024,0495 or HO4B17/15 or US ADJ ON §2017/10/22
H04W84/12,18 or H04W80/04).cpc. \|PGPUB; §19:02
JUSPAT N
S78 {68402 #{(370/338,328 or 455/422.1,424,443,452.2 US ADJ ON §2017/10/22
or 375/259,260,267,285,295,296,299).ccls. {PGPUB; §19:02
JUSPAT
S79 1659 (877 or S78) and mimo and direction$2 Us- ADJ ON 2017/10/22
antenna and (transmi$5 with PGPUB; 19:02
simultaneous$2) USPAT
S80 {191 S79 and (@pd<="20060228" OR us- ADJ ON 2017/10/22
@ad< ="20060228" OR @rlad<="20060228"}{PGPUB; 19:02
OR @prad< = "20060228") USPAT
S81 {155 S80 and protocol Us- ADJ ON 2017/10/22
PGPUB; 19:03
USPAT
S82 157 881 and (feedback with antenna) Us- ADJ ON 2017/10/22
PGPUB; 19:04
USPAT
S83 73 (S80) and (interference with transmi$5 with §US- ADJ ON 2017/10/22
simultaneous$2) PGPUB; 19:05
USPAT
S87 144043 {{(H04B7/0456,024,0495 or H04B17/15 or Us- ADJ ON 2017/10/23
H04W84/12,18 or HO4W80/04).cpc. PGPUB; 09:55
USPAT
S88 1168402 1{(370/338,328 or 455/422.1,424,443,452.2 {US- ADJ ON 2017/10/23
or 375/259,260,267,285,295,296,299).ccls. {PGPUB; 09:55
.............. USPAT
S89 {1659 (S87 or S88) and mimo and direction$2 us- ADJ ON 2017/10/23
antenna and (transmi$5 with PGPUB; 09:55
] simultaneous$2) USPAT
S90 {191 S89 and (@pd<="20060228" OR us- ADJ ON 2017/10/23
@ad< ="20060228" OR @rlad< ="20060228"}{PGPUB; 09:55
OR @prad< ="20060228") USPAT
S91 {73 (890) and (interference with transmi$s with §US- ADJ ON 2017/10/23
simultaneous$2) PGPUB; 09:55
USPAT
S92 {0 S91 and (adaptive with directional antenna) US ADJ ON §2017/10/23
and (interference with directinal antenna) §PGPUB; 1109:55
USPAT
1S93 {34  S91 and (adaptive with directional antenna) JUS-  JADJ 1ON  42017/10/23;
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EAST Search History

PGPUB; 10:02
USPAT

S94 115 (10/880387 or 10/869201) and (feedback or §US- ADJ ON 2017/10/23

(information with device)) PGPUB; 11:31
USPAT

S95 {13413 jj(directional antenna) and §US— ADJ ON §2017/10/23
(@pd<="20060228" OR @ad< ="20060228" PGPUB; 11:40
OR @rlad<="20060228" OR USPAT
@prad< ="20060228")

S96 {174 S95 and ((feedback or (information with US ADJ ON §2017/10/23
device)) with (alter$3 or adjust$4 or §PGPUB; 11:45
chang$3) with antenna) HUSPAT

897 4 adjust$4 with directional antenna with US ADJ ON 12017/10/23
((reduc$3 or mitigat$3) near3 interference) {|PGPUB; 113:06

JUSPAT !

S98 {0 (adapt$3 or adjust$4) with directional US— ADJ ON §2017/10/23
antenna with ((reduc$3 or mitigat$3) near3 §PGPUB; §16:19
interference) with beamform$3 HUSPAT N

S99 {41 (adapt$3 or adjust$4) with directional US ADJ ON §2017/10/23
antenna with beamform$3 \IPGPUB; 416:19

HUSPAT
S100 {8 S99 and (@pd<="20060228" OR US ADJ ON §2017/10/23
@ad<="20060228" OR @rlad<= "20060228"§ PGPUB; 16:19
OR @prad< ="20060228") #USPAT
S101 {159 (adapt$3 or adjust$4) with beamform$3 us- ADJ ON 2017/10/23
with interference with (device or UE or PGPUB; 16:32
terminal or user equipment) USPAT
S$102 {26 S101 and (@pd< ="20060228" OR us- ADJ ON 2017/10/23
@ad< ="20060228" OR @rlad< ="20060228"{{PGPUB; 16:32
OR @prad< ="20060228") USPAT
S137 {100 (("LASTINGER") near3 ("Roc")).INV. us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S$138 {80 (("SPENIK") near3 ("John")).INV. us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S139 {80 (("WOODBURY") near3 ("Brian")).INV. us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S140 47 woodbury.as. or woodbury.aanm. Us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S141 {7 (8137 or S138 or S139 or S140) and mimo  {US- ADJ ON 2018/07/14
and directional antenna and "802.11n" PGPUB; 17:08

““““““““ USPAT

S$142 {50413 {{(HO4B7/0456,024,0495 or H04B17/15 or us- ADJ ON 2018/07/14
H04W84/12,18 or H0O4W80/04).cpc. PGPUB; 17:17

_ USPAT

S$143 168429 {{(370/338,328 or 455/422.1,424,443,452.2 {US- ADJ ON 2018/07/14
or 375/259,260,267,285,295,296,299).ccls. {{PGPUB; 17:17

USPAT

S144 {522 (8142 or $143) and mimo and directional us- ADJ ON 2018/07/14

antenna and "802.11n" PGPUB; 17:17
USPAT

S145 180 S$144 and (@pd< ="20060228" OR US~ ADJ ON §2018/07/14
@ad< ="20060228" OR @rlad<= "20060228"§ PGPUB; 17:18
OR @prad< ="20060228") JUSPAT
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EAST Search History

S146 {18 S$145 and (beamform$3 or beam?form$3) Us- ADJ ON 2018/07/14
PGPUB; 17:19
USPAT
S147 4575 (beamform$3 or beam?form$3) and mimo  US- ADJ ON 2018/07/14
and directional antenna and "802.11n" PGPUB; 18:10
USPAT
$148 30 S$147 and (@pd< ="20060228" OR US~ ADJ ON §2018/07/14
@ad< = "20060228" OR @rlad< = "20060228"}{PGPUB; {{18:10
OR @prad< ="20060228") YUSPAT
S149 {12 {5148 not S146 jUs-  JADJ ON  §2018/07/14
\{PGPUB; 18:10
USPAT
S178 {{53424 {{(H04B7/0456,024,0495 or H04B17/15 or US ADJ ON §2018/12/04
H04W84/12,18 or HO4W80/04).cpc. \PGPUB; 417:34
JUSPAT !
S179 {68432 {{(370/338,328 or 455/422.1,424,443,452.2 US ADJ ON §2018/12/04
or 375/259,260,267,285,295,296,299).ccls. {{PGPUB; 417:34
JUSPAT !
S180 {194 (8178 and S179) and mimo and directional US ADJ ON §2018/12/04
antenna \IPGPUB; §17:41
HUSPAT \
S181 {{78 $180 and (@pd< ="20060228" OR US ADJ ON §2018/12/04
@ad< ="20060228" OR @rlad< = "20060228"}{PGPUB; 417:45
OR @prad< ="20060228") #USPAT
S182 {{53424 {{(H04B7/0456,024,0495 or H04B17/15 or us- ADJ ON 2018/12/04
H04W84/12,18 or H0O4W80/04).cpc. PGPUB; 17:46
USPAT
S183 {{68432 {{(370/338,328 or 455/422.1,424,443,452.2 {US- ADJ ON 2018/12/04
or 375/259,260,267,285,295,296,299).ccls. {{PGPUB; 17:46
USPAT
S184 {194 (8182 and S183) and mimo and directional {US- ADJ ON 2018/12/04
antenna PGPUB; 17:46
USPAT
S$185 {78 S$184 and (@pd< ="20060228" OR us- ADJ ON 2018/12/04
@ad< ="20060228" OR @rlad< ="20060228"{PGPUB; 17:46
OR @prad< ="20060228") USPAT
$186 {21 5185 and "802.11n" us- ADJ ON 2018/12/04
PGPUB; 17:46
USPAT
$187 {1 "20150111589".pn. us- ADJ ON 2018/12/04
PGPUB; 17:56
USPAT
$188 {102 (("LASTINGER") near3 ("Roc")).INV. us- ADJ ON 2018/12/04
PGPUB; 18:22
““““““““ USPAT
$189 {{82 (("SPENIK") near3 ("John")).INV. us- ADJ ON 2018/12/04
PGPUB; 18:22
_ USPAT
S$190 {i82 (("WOODBURY") near3 ("Brian")).INV. us- ADJ ON 2018/12/04
PGPUB; 18:23
USPAT
S191 {14 (Woodbury Wireless).as. or (Woodbury Us- ADJ ON 2018/12/04
Wireless).aanm. PGPUB; 18:23
USPAT
S$192 {57 (S188 or S189 or S190 or S191) and mimo US~ ADJ ON §2018/12/04
and direction$2 antenna \IPGPUB; §18:23
JUSPAT !
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EAST Search History

S193 153 $192 and (interference near3 reduc$4) Us- ADJ ON 2018/12/04
PGPUB; 18:30
USPAT
S194 4289 "802.11n" and (interference near3 reduc$4) §US- ADJ ON 2018/12/04
and mimo and direction$2 antenna PGPUB; 20:43
USPAT
S195 {46 5194 and (@pd< ="20060228" OR US ADJ ON §2018/12/04
@ad< = "20060228" OR @rlad< = "20060228"}{PGPUB; {20:48
OR @prad< ="20060228") YUSPAT
$196 {515 {|"802.11n" and (interference near3 reduc$4 US ADJ ON 2018/ 12/04
with transmi$5) and mimo §PGPUB; §22:50
HUSPAT
S$197 {171 $196 and ("802.11" with "802.11n") US— ADJ ON §2018/12/04
\IPGPUB; {22:51
JUSPAT
S198 {289 "802.11n" and (interference near3 reduc$4) US— ADJ ON §2018/12/04
and mimo and direction$2 antenna \IPGPUB; 122:51
JUSPAT
S199 {46 5198 and (@pd< ="20060228" OR US ADJ ON §2018/12/04
@ad< ="20060228" OR @rlad< ="20060228"}{PGPUB; {22:51
OR @prad< ="20060228") HUSPAT
S200 {165 S$197 not S199 US ADJ ON §2018/12/04
\PGPUB; {22:51
#USPAT
S201 {7 S200 and (@pd< ="20060228" OR us- ADJ ON 2018/12/04
@ad< ="20060228" OR @rlad< ="20060228"{§PGPUB; 22:51
OR @prad< ="20060228") USPAT
5202 {96 sounding feedback and mimo and us- ADJ ON 2018/12/05
("802.11n" with "802.11") PGPUB; 17:50
USPAT

12/5/2018 11:13:32 PM
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office
Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 16120258

Filing Date 01-Sep-2018

First Named Inventor Roc Lastinger

Attorney Docket Number WBWLOOTH

Title of Invention

MIMO Methods and Systems

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

[X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Woodbury Wireless, LLC 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Roc Lastinger
Application No.: 16/120,258
File Date: 09-01-2018

Title: MIMO Methods and Systems

Confirmation No.: 3304
Examiner: LEE, SIU M
Art Unit: 2632

Docket No.: WBWL0OO1H

Date: 10/30/2018

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Examiner:

AMENDMENT A

In response to the Office Action dated 10/18/2018, please consider the following

believed to place the claims in condition for allowance.

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000080



Page : 2 of 18

Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

1.-60. (Cancelled)

61. (New) A computer-implemented method, comprising:

providing access to a multiple-input-multiple-output (MIMO)-capable access point

including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

selecting at least one channel based on one or more channel characteristics, for

initiating a first transmission to a first portable wireless device and initiating a second
transmission to a second portable wireless device, such that at least a portion of the first
transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;

receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;
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altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to reduce interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to reduce the interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

transmitting first data in connection with the first transmission to the first portable

wireless device;

transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information, for

further interference reduction; and

transmitting third data in connection with the third transmission to the third portable
wireless device, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.

62. (New) The computer-implemented method of Claim 61, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different, in at

least one respect, from the at least one channel, for preventing interference between the third
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transmission via the 802.11n protocol, and at least one of the first transmission or the second

transmission via the another 802.11 protocol.

63. (New) The computer-implemented method of Claim 62, wherein a plurality of radios are
utilized including a first radio configured to communicate via the another 802.11 protocol and a
second radio configured to communicate via the 802.11n protocol, and different antennas are
used for the another 802.11 protocol and the 802.11n protocol, so that sufficient resources are
available to the 802.11n protocol and the another 802.11 protocol, when at least a portion of
the third transmission occurs simultaneously with at least one of the first transmission or the

second transmission.

64. (New) The computer-implemented method of Claim 63, wherein the at least one
channel includes multiple channels that, together, have a greater bandwidth than the particular

channel.

65. (New) The computer-implemented method of Claim 61, wherein the at least one
channel includes multiple channels including a first channel and a second channel, and the first
transmission to the first portable wireless device is initiated via the first channel, and the

second transmission to the second portable wireless device is initiated via the second channel.

66. (New) The computer-implemented method of Claim 61, wherein the first transmission
and the second transmission are both initiated on the at least one channel which includes the

same single channel.

67. (New) The computer-implemented method of Claim 61, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different from

the at least one channel.
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68. (New) The computer-implemented method of Claim 61, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is the same as the

at least one channel.

69. (New) The computer-implemented method of Claim 61, wherein the first transmission
occurs simultaneously with the second transmission with both the first transmission and the

second transmission using all of the antennas.

70. (New) The computer-implemented method of Claim 61, wherein the first transmission
occurs simultaneously with the second transmission with both the first transmission and the

second transmission using different subsets of the antennas.

71. (New) The computer-implemented method of Claim 61, wherein the multiple-input-
multiple-output (MIMO)-capable access point includes a multiple-user multiple-input-multiple-

output (MU-MIMO)-capable access point.

72. (New) The computer-implemented method of Claim 61, and further comprising: utilizing
a plurality of radios including a first radio configured to communicate via the another 802.11
protocol and a second radio configured to communicate via the 802.11n protocol, so that
sufficient resources are available to the 802.11n protocol and the another 802.11 protocol,
when at least a portion of the third transmission occurs simultaneously with at least one of the

first transmission or the second transmission.

73. (New) The computer-implemented method of Claim 61, wherein a channel difference is

used for the 802.11n protocol and the another 802.11 protocol for increased data throughput.

74. (New) The computer-implemented method of Claim 61, wherein different radios,
different antennas, and a channel difference are used for the first wireless protocol and the

second wireless protocol for increased data throughput.
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75. (New) A computer-implemented method, comprising:

positioning one or more multiple-input-multiple-output (MIMO)-capable access points
so that the one or more multiple-input-multiple-output (MIMO)-capable access points provide
a coverage dictated by a person positioning the one or more multiple-input-multiple-output
(MIMO)-capable access points, each of the one or more multiple-input-multiple-output

(MIMO)-capable access points including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

selecting at least one channel based on one or more channel characteristics, for

initiating a first transmission to a first portable wireless device and initiating a second
transmission to a second portable wireless device, such that at least a portion of the first
transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;

receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;

altering at least one aspect of the first transmission, based on at least one of the first

information or the second information, so as to reduce interference between the first
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transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to reduce the interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

transmitting first data in connection with the first transmission to the first portable

wireless device;

transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information, for

further interference reduction; and

transmitting third data in connection with the third transmission to the third portable
wireless device, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.

76. (New) The computer-implemented method of Claim 75, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different, in at
least one respect, from the at least one channel, for preventing interference between the third
transmission via the 802.11n protocol, and at least one of the first transmission or the second

transmission via the another 802.11 protocol.
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77. (New) The computer-implemented method of Claim 76, wherein a plurality of radios
are utilized including a first radio configured to communicate via the another 802.11 protocol
and a second radio configured to communicate via the 802.11n protocol, and different
antennas are used for the another 802.11 protocol and the 802.11n protocol, so that sufficient
resources are available to the 802.11n protocol and the another 802.11 protocol, when at least
a portion of the third transmission occurs simultaneously with at least one of the first

transmission or the second transmission.

78. (New) The computer-implemented method of Claim 75, wherein the at least one aspect
of the first transmission is altered based on at least one of the first information or the second
information, so as to direct the first transmission more towards the first portable wireless
device as compared to the second portable wireless device; and the at least one aspect of the
second transmission is altered based on at least one of the first information or the second
information, so as to direct the second transmission more towards the second portable wireless

device as compared to the first portable wireless device.

79. (New) The computer-implemented method of Claim 75, wherein the at least one
channel includes multiple channels including a first channel and a second channel, and the first
transmission to the first portable wireless device is initiated via the first channel, and the

second transmission to the second portable wireless device is initiated via the second channel.

80. (New) The computer-implemented method of Claim 75, wherein the first transmission
and the second transmission are both initiated on the at least one channel which includes the

same single channel.

81. (New) The computer-implemented method of Claim 75, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different from

the at least one channel.
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82. (New) The computer-implemented method of Claim 75, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is the same as the

at least one channel.

83. (New) The computer-implemented method of Claim 75, and further comprising: utilizing
a plurality of radios including a first radio configured to communicate via the first wireless

protocol and a second radio configured to communicate via the second wireless protocol.

84. (New) The computer-implemented method of Claim 75, and further comprising:
utilizing a plurality of radios including a first radio configured to communicate via the another
802.11 protocol and a second radio configured to communicate via the 802.11n protocol, so
that sufficient resources are available to the 802.11n protocol and the another 802.11 protocaol,
when at least a portion of the third transmission occurs simultaneously with at least one of the

first transmission or the second transmission.

85. (New) The computer-implemented method of Claim 75, wherein the first portable
wireless device includes a first multiple-input-multiple-output (MIMQ)-capable portable
wireless device, and the second portable wireless device includes a second multiple-input-

multiple-output (MIMO)-capable portable wireless device.

86. {(New) The computer-implemented method of Claim 75, wherein the one or more
multiple-input-multiple-output (MIMO)-capable access points include a plurality of the
multiple-input-multiple-output (MIMO)-capable access points which are positioned so that the
plurality of the multiple-input-multiple-output (MIMO)-capable access points collectively
provide an overlap in the coverage as dictated by the person positioning of the plurality of the

multiple-input-multiple-output (MIMQ)-capable access points.

87. (New) A computer-implemented method, comprising:
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providing access to a multiple-input-multiple-output (MIMO)-capable access point

including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

sending a first signal to a first portable wireless device;

receiving a second signal from the first portable wireless device;

based on the second signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the first portable wireless device;

sending a third signal to a second portable wireless device;

receiving a fourth signal from the second portable wireless device;

based on the fourth signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the second portable wireless device;

selecting at least one channel based on one or more channel characteristics, for
initiating a first transmission to the first portable wireless device and initiating a second

transmission to the second portable wireless device, such that at least a portion of the first

transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

10
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receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;

receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;

altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to reduce interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to reduce the interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

transmitting first data in connection with the first transmission to the first portable

wireless device;

transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information; and

11
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transmitting third data in connection with the third transmission to the third portable

wireless device, via a second wireless protocol.

88. (New) The computer-implemented method of Claim 87, wherein the first signal, the
second signal, the third signal, and the fourth signal, are communicated for authentication

purposes.

89. (New) A computer-implemented method, comprising:

positioning one or more multiple-input-multiple-output (MIMO)-capable access points

so that the one or more multiple-input-multiple-output (MIMO)-capable access points provide

a desired coverage, each of the one or more multiple-input-multiple-output (MIMQ)-capable

access points including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

causing communicative coupling between the one or more multiple-input-multiple-

output (MIMO)-capable access points and a server;

receiving a first signal from a first portable wireless device;

based on the first signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the first portable wireless device;

12
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receiving a second signal from a second portable wireless device;

based on the second signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the second portable wireless device;

selecting at least one channel based on one or more channel characteristics, for
initiating a first transmission to the first portable wireless device and initiating a second
transmission to the second portable wireless device, such that at least a portion of the first
transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;

receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;

altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to reduce interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to reduce the interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

transmitting first data in connection with the first transmission to the first portable

wireless device;
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transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information, for

further interference reduction; and

transmitting third data in connection with the third transmission to the third portable

wireless device, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.

90. (New) The computer-implemented method of Claim 89, wherein at least one of:

said circuitry includes at least one of: a switch, at least one phased array, a controller, or

d processor;

said circuitry includes radio chain circuitry;

said other 802.11 protocol is a variant of the 802.11n protocol;

said other 802.11 protocol is an advancement over the 802.11n protocol;

said channel characteristics include at least one of a data throughput, a signal-to-noise

ratio, a reduced signal error, a reduced data error, a reduced retransmission request, a reduced

interference, a rejection of multipath signal, a higher transmission rate, or a signal strength;
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a difference in channels are used for the first wireless protocol and the second wireless

protocol for increased data throughput, and the difference involves data throughput;

an entirety of the first transmission occurs simultaneously with an entirety of the

second transmission;

said first transmission occurs simultaneously with the second transmission with both the

first transmission and the second transmission using all of the antennas;

said first transmission occurs simultaneously with the second transmission with both the

first transmission and the second transmission using only a subset of the antennas;

said first transmission occurs simultaneously with the second transmission with both the

first transmission and the second transmission using a same subset of the antennas;

said first transmission occurs simultaneously with the second transmission with both the

first transmission and the second transmission using different subsets of the antennas;

said antennas are MIMO antennas;

said altering at least one aspect includes selecting a physical sector;

said altering at least one aspect includes selecting a virtual sector;

said altering at least one aspect includes altering beamforming;

said altering at least one aspect includes altering weighting;

said antennas are fixed in direction;
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said antennas are varied in direction via beamforming;

said antennas are directional by virtue of being capable of changing direction via

beamforming;

said antennas exhibit temporal diversity;

said antennas include directional antennas;

said antennas include omnidirectional antennas;

said antennas include directional antennas that are omnidirectional;

said antennas include directional antennas that have omnidirectional capabilities;

said antennas include directional antennas that are less than omnidirectional;

said at least one radio includes a single radio;

said first, second, and/or third information include a measurement of a signal-to-noise

ratio;

said first data, the second data, and the third each include different data;

said antennas have associated therewith a MIMO virtual sector including an area where

a MIMO physical sector is to operate;

16
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said first portable wireless device includes a first multiple-input-multiple-output

(MIMO)-capable portable wireless device;

said second portable wireless device includes a second multiple-input-multiple-output

(MIMO)-capable portable wireless device;

said third portable wireless device includes a third multiple-input-multiple-output

(MIMOQ)-capable portable wireless device;

said antennas form MIMO virtual sectors that are capable of being selected to provide

MIMO physical sectors; or

said first portable wireless device includes at least one of a mobile device, a client, a

computer, or a hand-held device.

17
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Remarks:

The claims have been objected to. Such objections are deemed overcome by virtue of the
clarifications made hereinabove to the claims.

Claims are rejected on the ground of non-statutory double patenting as being unpatentable
over the following U.S. Patents:

USPN 10,069,548 B2
USPN 9,859,963 B2
USPN 10,063,297 B1

Such rejection is deemed overcome by virtue of the terminal disclaimer submitted herewith.

It is believed that all of the pending issues have been addressed. However, the absence of a
reply to a specific rejection, issue, or comment does not signify agreement with or concession
of that rejection, issue, or comment. In addition, because the arguments made above may not
be exhaustive, there may be reasons for patentability of any or all pending claims (or other
claims) that have not been expressed. Still yet, nothing in this reply should be construed as
intention to concede any issue with regard to any claim, except as specifically stated in this
reply. Finally, it should be noted that no claims are intended to be construed under 35 U.S.C.
112, paragraph 6.

Respectfully submitted,

Date: October 30, 2018 By: /Thomas D. Fortenberry/
THOMAS D. FORTENBERRY
Reg. No. 56,537
P.O. Box 2099
Woodyville, Texas 75979
Tel. (409) 283-2811
Fax (409) 291-7042
ATTORNEY FOR APPLICANT
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Application/Control Number: 16/120,258 Page 2
Art Unit: 2632

DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Claim Objections
2. Claims 45 and 56 objected to because of the following informalities:
(1) Regarding claim 45:
Line 4 recites “a positioner”, the examiner suggests changing to “a position’.
(2) Regarding claim 56:
Line 5 recites “the positioner”, the examiner suggests changing to “the position”.

Appropriate correction is required.

Double Patenting
3. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have

been obvious over, the reference claim(s). See, €.g., In re Berg, 140 F.3d 1428, 46
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USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.
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Claims 31-59 are rejected on the ground of nonstatutory double patenting as

being unpatentable over claim 16-25, 27-37, 41, 43-44, and 58-59 of U.S. Patent

No0.10,069,548 B2. Although the claims at issue are not identical, they are not

patentably distinct from each other because of the following comparison.

Claim

Instant Application

Claim

Patent 10,069,548 B2

31

A computer-implemented
method, comprising:
providing access to a multiple-

input-multiple-output (MIMO)-

capable access point including:

a plurality of antennas;

circuitry in communication with

the antennas; and

at least one radio in

communication with the circuitry;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first portable

wireless device and initiating a

second transmission to a second

portable wireless device, such that at

least a portion of the first transmission

occurs simultaneously with at least a

portion of the second transmission

16

A computer-implemented
method, comprising:

providing access to an access

point including:

a plurality of directional antennas;

circuitry in communication with

the directional antennas; and

at least one radio in

communication with the circuitry;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first multiple-input-
multiple-output (MIMO)-capable

portable wireless device and initiating

a second transmission to a second

multiple-input-multiple-output (MIMO)-

capable portable wireless device,

such that at least a portion of the first
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and both occur via a first wireless

protocol;

receiving first information from

the first portable wireless device that

is based on a first measurement

performed by the first portable

wireless device;

receiving second information

from the second portable wireless

device that is based on a second

measurement performed by the

second portable wireless device;

altering at least one aspect of the

first transmission, based on at least

one of the first information or the

second information, so as to direct the

first transmission more towards the

first portable wireless device as

tfransmission occurs simultaneously

with at least a portion of the second

transmission and both occur via a first

wireless protocol;

receiving first information from

the first multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a first

measurement performed by the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

receiving second information

from the second multiple-input-
multiple-output (MIMO)-capable

portable wireless device that is based

on a second measurement performed

by the second multiple-input-multiple-
output (MIMO)-capable portable
wireless device;

altering at least one aspect of the

first transmission in connection with a

first multiple of the directional

antennas, based on at least one of

the first information or the second

information, so as to direct the first
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compared to the second portable

wireless device, thereby reducing

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second fransmission, based on at

least one of the first information or the

second information, so as to direct the

second transmission more towards

the second portable wireless device

as compared to the first portable

wireless device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

transmission more towards the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device as

compared to the second multiple-
input-multiple-output (MIMO)-capable

portable wireless device, thereby

reducing interference between the

first transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission in connection

with a second multiple of the
directional antennas, based on at

second information, so as to direct the

second transmission more towards
the second multiple-input-multiple-
output (MIMO)-capable portable

wireless device as compared to the

first multiple-input-multiple-output

(MIMO)-capable portable wireless

device, thereby reducing the
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simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first portable wireless device;

transmitting second data in

connection with the second

transmission to the second portable

wireless device;

receiving third information from a

third portable wireless device that is

based on a third measurement

performed by the third portable

wireless device;

interference between the first

tfransmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the first
multiple of the directional antennas;

transmitting second data in

connection with the second

transmission to the second multiple-

input-multiple-output (MIMO)-capable
portable wireless device, utilizing the
second multiple of the directional
antennas;

receiving third information from a

third multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a third

measurement performed by the third
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altering at least one aspect of a

third transmission, based on the third

information, so as to direct the third

transmission towards the third

portable wireless device; and

transmitting third data in

connection with the third fransmission

to the third portable wireless device,

via a second wireless protocol

including a 802.11n protocol, where

the first wireless protocol includes

another 802.11 protocol other than
the 802.11n protocol.

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

altering at least one aspect of a

third transmission in connection with a
third multiple of the directional

antennas, based on the third

information, so as to direct the third

tfransmission towards the third

multiple-input-multiple-output (MIMO)-

capable portable wireless device; and

transmitting third data in

connection with the third transmission

to the third multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the third
multiple of the directional antennas,

via a second wireless protocol

including a 802.11n protocol, where

the first wireless protocol includes

another 802.11 protocol other than

the 802.11n protocol.

32

The computer-implemented

method of Claim 31, wherein the third

transmission to the third portable

wireless device is initiated via a

17

The computer-implemented

method of claim 16, wherein the third

transmission to the third multiple-

input-multiple-output (MIMO)-capable
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particular channel that is different, in

at least one respect, from the at least

one channel, for preventing

interference between the third

transmission via the 802.11n protocol,

and at least one of the first

transmission or the second

transmission via the another 802.11

protocaol.

portable wireless device is initiated via

a particular channel that is different. in

at least one respect, from the at least

one channel, for preventing

interference between the third

transmission via the 802.11n protocol,

and at least one of the first

transmission or the second

transmission via the another 802.11

protocol.

33

The computer-implemented
method of Claim 32, wherein a

plurality of radios are utilized including

a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

802.11n protocol, and different

antennas are used for the another

802.11 protocol and the 802.11n

protocol, so that sufficient resources
are available to the 802.11n protocol

and the another 802.11 protocol,

when at least a portion of the third

transmission occurs simultaneously

18

The computer-implemented
method of claim 17, wherein a

plurality of radios are utilized including

a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

802.11n protocol, and different

antennas are used for the another

802.11 protocol and the 802.11n

protocol, so that sufficient resources
are available to the 802.11n protocol

and the another 802.11 protocol,

when at least a portion of the third

transmission occurs simultaneously
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with at least one of the first

transmission or the second

transmission.

with at least one of the first

transmission or the second

method of Claim 31, wherein the first

transmission and the second

34 The computer-implemented 19 The computer-implemented
method of Claim 33, wherein the at method of claim 18, wherein the at
least one channel includes multiple least one channel includes multiple
channels that, together, have a channels that. together, have a
greater bandwidth than the particular greater bandwidth than the particular
channel. channel.

35 The computer-implemented 20 The computer-implemented
method of Claim 31, wherein the at method of claim 16, wherein the at
least one channel includes multiple least one channel includes multiple
channels including a first channel and channels including a first channel and
a second channel, and the first a second channel., and the first
transmission to the first portable transmission to the first multiple-input-
wireless device is initiated via the first multiple-output (MIMO)-capable
channel, and the second transmission portable wireless device is initiated via
to the second portable wireless the first channel, and the second
device is initiated via the second transmission to the second multiple-
channel. input-multiple-output (MIMO)-capable

portable wireless device is initiated via
the second channel.

36 The computer-implemented 21 The computer-implemented

method of claim 16, wherein the first

transmission and the second
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transmission are both initiated on the

at least one channel which includes

the same single channel.

tfransmission are both initiated on the

at least one channel which includes

the same single channel.

method of Claim 31, wherein the first

transmission occurs simultaneously

with the second transmission with

both the first transmission and the

second transmission using all of the

antennas.

37 The computer-implemented 22 The computer-implemented
method of Claim 31, wherein the third method of claim 16, wherein the third
transmission to the third portable transmission to the third multiple-
wireless device is initiated via a input-multiple-output (MIMO)-capable
particular channel that is different portable wireless device is initiated via
from the at least one channel. a particular channel that is different

from the at least one channel.

38 The computer-implemented 23 The computer-implemented
method of Claim 31, wherein the third method of claim 16, wherein the third
transmission to the third portable transmission to the third multiple-
wireless device is initiated via a input-multiple-output (MIMO)-capable
particular channel that is the same as portable wireless device is initiated via
the at least one channel. a particular channel that is the same

as the at least one channel.

39 The computer-implemented 24 The computer-implemented

method of claim 16, wherein the first

multiple of the directional antennas,

the second multiple of the directional

antennas, and the third multiple of the

directional antennas are mutually-

exclusive.
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method of Claim 31, and further
comprising:

utilizing a plurality of radios

including a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

40 The computer-implemented 25 The computer-implemented
method of Claim 31, wherein the first method of claim 16, wherein the first
transmission occurs simultaneously multiple of the directional antennas,
with the second transmission with the second multiple of the directional
both the first transmission and the antennas, and the third multiple of the
second transmission using different directional antennas each share at
subsets of the antennas. least one of the directional

antennas.

41 The computer-implemented 16 selecting at least one channel
method of Claim 31, wherein the based on one or more channel
multiple-input- multiple-output characteristics, for initiating a first
(MIMO)-capable access point fransmission to a first multiple-input-
includes a multiple-user multiple- multiple-output (MIMO)-capable
input-multiple-output (MU-MIMO)- portable wireless device and initiating
capable access point. a second transmission to a second

multiple-input-multiple-output (MIMO)-
capable portable wireless device

42 The computer-implemented 27 The computer-implemented

method of claim 16, and further
comprising:

utilizing a plurality of radios

including a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the
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802.11n protocol, so that sufficient

resources are available to the

802.11n protocol and the another

802.11 protocol, when at least a

portion of the third transmission

occurs simultaneously with at least

one of the first fransmission or the

second fransmission.

802.11n protocol, so that sufficient

resources are available to the

802.11n protocol and the another

802.11 protocol, when at least a

portion of the third transmission

occurs simultaneously with at least

one of the first transmission or the

second transmission.

method, comprising:

positioning one or more multiple-

input-multiple-output (MIMO)-

43 The computer-implemented 28 The computer-implemented
method of Claim 31, wherein a method of claim 16, wherein different
channel difference is used for the radios and different antennas are
802.11n protocol and the another used for the 802.11n protocol and the
802.11 protocol for increased data another 802.11 protocol for increased
throughput. data throughput.

44 The computer-implemented 29 The computer-implemented
method of Claim 31, wherein different method of claim 16, wherein different
radios, different antennas, and a radios, different antennas, and a
channel difference are used for the channel difference are used for the
first wireless protocol and the second first wireless protocol and the second
wireless protocol for increased data wireless protocol for increased data
throughput. throughput.

45 A computer-implemented 30 A computer-implemented

method, comprising:

positioning one or more access

points so that the one or more access
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capable access points so that the

one or more multiple-input-multiple-

output (MIMO)-capable access

points provide a coverage dictated by

a positioner of the one or more

multiple-input-multiple-output

(MIMO)-capable access points, each

of the one or more multiple-input-

multiple-output (MIMO)-capable

access points including:

a plurality of antennas;

circuitry in communication with

the antennas; and at least one radio

in communication with the circuitry;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first portable

wireless device and initiating a

second transmission to a second

portable wireless device, such that at

least a portion of the first transmission

occurs simultaneously with at least a

portion of the second transmission

points provide a coverage dictated by

a positioner of the one or more

access points, each of the one or

more access points including:

a plurality of directional antennas;

circuitry in communication with

the directional antennas; and at least

one radio in communication with the

circuitry;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first multiple-input-
multiple-output (MIMO)-capable

portable wireless device and initiating

a second transmission to a second

multiple-input-multiple-output (MIMO)-

capable portable wireless device,

such that at least a portion of the first

Exhibit 1002

Nokia v. Woodbury Wireless Inc.

Page 000112



Application/Control Number: 16/120,258
Art Unit: 2632

Page 15

and both occur via a first wireless

protocol;

receiving first information from

the first portable wireless device that

is based on a first measurement

performed by the first portable

wireless device; receiving second

information from the second portable

wirgless device that is based on a

second measurement performed by

the second portable wireless device;

altering at least one aspect of the

first transmission, based on at least

one of the first information or the

second information, so as to direct the

first transmission more towards the

tfransmission occurs simultaneously

with at least a portion of the second

transmission and both occur via a first

wireless protocol;

receiving first information from

the first multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a first

measurement performed by the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

receiving second information from the

second multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a second

measurement performed by the

second multiple-input-multiple-output

(MIMO)-capable portable wireless

device;

altering at least one aspect of the

first transmission in connection with a

first multiple of the directional

antennas, based on at least one of

the first information or the second

information, so as to direct the first
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first portable wireless device as

compared to the second portable

wireless device, thereby reducing

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission, based on at

least one of the first information or the

second information, so as to direct the

second transmission more towards

the second portable wireless device

as compared to the first portable

wireless device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

transmission more towards the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device as

compared to the second multiple-
input-multiple-output (MIMO)-capable

portable wireless device, thereby

reducing interference between the

first transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission in connection

with a second multiple of the
directional antennas, based on at

second information, so as to direct the

second transmission more towards
the second multiple-input-multiple-
output (MIMO)-capable portable

wireless device as compared to the

first multiple-input-multiple-output

(MIMO)-capable portable wireless

device, thereby reducing the
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simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first portable wireless device;

transmitting second data in

connection with the second

transmission to the second portable

wireless device;

receiving third information from a

third portable wireless device that is

based on a third measurement

performed by the third portable

wireless device;

interference between the first

tfransmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the first
multiple of the directional antennas;

transmitting second data in

connection with the second

transmission to the second multiple-

input-multiple-output (MIMO)-capable
portable wireless device, utilizing the
second multiple of the directional
antennas;

receiving third information from a

third multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a third

measurement performed by the third
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altering at least one aspect of a

third transmission, based on the third

information, so as to direct the third

transmission towards the third

portable wireless device; and

transmitting third data in

connection with the third fransmission

to the third portable wireless device,

via a second wireless protocol

including a 802.11n protocol, where

the first wireless protocol includes

another 802.11 protocol other than
the 802.11n protocol.

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

altering at least one aspect of a

third transmission in connection with a
third multiple of the directional

antennas, based on the third

information, so as to direct the third

tfransmission towards the third

multiple-input-multiple-output (MIMO)-

capable portable wireless device; and

transmitting third data in

connection with the third transmission

to the third multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the third
multiple of the directional antennas,

via a second wireless protocol

including a 802.11n protocol, where

the first wireless protocol includes

another 802.11 protocol other than

the 802.11n protocol.

46

The computer-implemented

method of Claim 45, wherein the third

transmission to the third portable

wireless device is initiated via a

31

The computer-implemented

method of claim 30, wherein the third

transmission to the third multiple-

input-multiple-output (MIMO)-capable
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particular channel that is different, in

at least one respect, from the at least

one channel, for preventing

interference between the third

transmission via the 802.11n protocol,

and at least one of the first

transmission or the second

transmission via the another 802.11

protocaol.

portable wireless device is initiated via

a particular channel that is different. in

at least one respect, from the at least

one channel, for preventing

interference between the third

transmission via the 802.11n protocol,

and at least one of the first

transmission or the second

transmission via the another 802.11

protocol.

47

The computer-implemented
method of Claim 46, wherein a

plurality of radios are utilized including

a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

802.11n protocol, and different

antennas are used for the another

802.11 protocol and the 802.11n

protocol, so that sufficient resources
are available to the 802.11n protocol

and the another 802.11 protocol,

when at least a portion of the third

transmission occurs simultaneously

32

The computer-implemented
method of claim 31, wherein a

plurality of radios are utilized including

a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

802.11n protocol, and different

antennas are used for the another

802.11 protocol and the 802.11n

protocol, so that sufficient resources
are available to the 802.11n protocol

and the another 802.11 protocol,

when at least a portion of the third

transmission occurs simultaneously
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with at least one of the first

transmission or the second

transmission.

with at least one of the first

transmission or the second

method of Claim 45, wherein the first

transmission and the second

48 The computer-implemented 33 The computer-implemented
method of Claim 47, wherein the at method of claim 32, wherein the at
least one channel includes multiple least one channel includes multiple
channels that, together, have a channels that. together, have a
greater bandwidth than the particular greater bandwidth than the particular
channel. channel.

49 The computer-implemented 34 The computer-implemented
method of Claim 45, wherein the at method of claim 30, wherein the at
least one channel includes multiple least one channel includes multiple
channels including a first channel and channels including a first channel and
a second channel, and the first a second channel., and the first
transmission to the first portable transmission to the first multiple-input-
wireless device is initiated via the first multiple-output (MIMO)-capable
channel, and the second transmission portable wireless device is initiated via
to the second portable wireless the first channel, and the second
device is initiated via the second transmission to the second multiple-
channel. input-multiple-output (MIMO)-capable

portable wireless device is initiated via
the second channel.

50 The computer-implemented 35 The computer-implemented

method of claim 30, wherein the first

transmission and the second
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transmission are both initiated on the

at least one channel which includes

the same single channel.

tfransmission are both initiated on the

at least one channel which includes

the same single channel.

method of Claim 45, and further

comprising: utilizing a plurality of

radios including a first radio

configured to communicate via the

first wireless protocol and a second

radio configured to communicate via

the second wireless protocol.

51 The computer-implemented 36 The computer-implemented
method of Claim 45, wherein the third method of claim 30, wherein the third
transmission to the third portable transmission to the third multiple-
wireless device is initiated via a input-multiple-output (MIMO)-capable
particular channel that is different portable wireless device is initiated via
from the at least one channel. a particular channel that is different

from the at least one channel.

52 The computer-implemented 37 The computer-implemented
method of Claim 45, wherein the third method of claim 30, wherein the third
transmission to the third portable transmission to the third multiple-
wireless device is initiated via a input-multiple-output (MIMO)-capable
particular channel that is the same as portable wireless device is initiated via
the at least one channel. a particular channel that is the same

as the at least one channel.

53 The computer-implemented 32 The computer-implemented

method of claim 31, wherein a

plurality of radios are utilized including

a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

802.11n protocol, and different
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antennas are used for the another
802.11 protocol and the 802.11n
protocol, so that sufficient resources
are available to the 802.11n protocol
and the another 802.11 protocol,
when at least a portion of the third
transmission occurs simultaneously
with at least one of the first
transmission or the second

transmission.

54

The computer-implemented
method of Claim 45, and further

comprising: utilizing a plurality of

radios including a first radio

configured to communicate via the

another 802.11 protocol and a second

radio configured to communicate via

the 802.11n protocol, so that sufficient

resources are available to the

802.11n protocol and the another

802.11 protocol, when at least a

portion of the third transmission

occurs simultaneously with at least

one of the first transmission or the

second transmission.

41

The computer-implemented
method of claim 30, and further

comprising: utilizing a plurality of

radios including a first radio

configured to communicate via the

another 802.11 protocol and a second

radio configured to communicate via

the 802.11n protocol, so that sufficient

resources are available to the

802.11n protocol and the another

802.11 protocol, when at least a

portion of the third transmission

occurs simultaneously with at least

one of the first transmission or the

second transmission.
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method of Claim 45, wherein the one

or more multiple-input-multiple-

output (MIMO)-capable access

points include a plurality of the

multiple-input-multiple-output

(MIMO)-capable access points which

are positioned so that the plurality of

the multiple-input-multiple-output
(MIMO)-capable access points

collectively provide an overlap in the

coverage as dictated by the positioner

of the plurality of the multiple- input-

multiple-output (MIMO)-capable

access points.

55 The computer-implemented 30 initiating a first transmission to a
method of Claim 45, wherein the first first multiple-input-multiple-output
portable wireless device includes a (MIMO)-capable portable wireless
first multiple-input-multiple-output device and initiating a second
(MIMO)-capable portable wireless transmission to a second multiple-
device, and the second portable input-multiple-output (MIMO)-capable
wireless device includes a second portable wireless device
multiple-input- multiple-output
(MIMO)-capable portable wireless
device.

56 The computer-implemented 43 The computer-implemented

method of claim 30, wherein the one

or more access points include a

plurality of the access points which

are positioned so that the plurality of

the access points collectively provide

an overlap in the coverage as dictated

by the positioner of the plurality of the

access points.
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57

A computer-implemented
method, comprising:
providing access to a multiple-

input-multiple-output (MIMO)-

capable access point including:

a plurality of antennas;

circuitry in communication with

the antennas; and

at least one radio in

communication with the circuitry;

sending a first signal to a first

portable wireless device;

receiving a second signal from

the first portable wireless device;

based on the second signal,

permitting data communication via the

multiple-input- multiple-output

(MIMO)-capable access point for the

first portable wireless device;

sending a third signal to a second

portable wirgless device;

44

A computer-implemented
method, comprising:

providing access to an access

point including:

a plurality of directional antennas;

circuitry in communication with

the directional antennas; and

at least one radio in

communication with the circuitry;

sending a first signal to a first

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

receiving a second signal from the

first multiple-input-multiple-output

(MIMO)-capable portable wireless

device;

based on the second signal,

permitting data communication via the

access point for the first multiple-

input-multiple-output (MIMO)-capable

portable wireless device;

sending a third signal to a second

multiple-input-multiple-output (MIMO)-

capable portable wireless device;
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receiving a fourth signal from the

second portable wireless device;

based on the fourth signal,

permitting data communication via the

multiple-input- multiple-output

(MIMO)-capable access point for the

second portable wireless device;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to the first portable

wireless device and initiating a

second fransmission to the second

portable wireless device, such that at

least a portion of the first transmission

occurs simultaneously with at least a

portion of the second transmission

and both occur via a first wireless

protocol;

receiving a fourth signal from the

second multiple-input-multiple-output

(MIMO)-capable portable wireless

device;

based on the fourth signal,

permitting data communication via the

access point for the second multiple-

input-multiple-output (MIMO)-capable

portable wireless device;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to the first multiple-input-

multiple-output (MIMO)-capable

portable wireless device and initiating

a second transmission to the second

multiple-input-multiple-output (MIMO)-

capable portable wireless device,

such that at least a portion of the first

transmission occurs simultaneously

with at least a portion of the second

transmission and both occur via a first

wireless protocol;

receiving first information from

the first multiple-input-multiple-output
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receiving first information from

the first portable wireless device that

is based on a first measurement

performed by the first portable

wireless device;

receiving second information

from the second portable wireless

device that is based on a second

measurement performed by the

second portable wireless device;

altering at least one aspect of the

first transmission, based on at least

one of the first information or the

second information, so as to direct the

first transmission more towards the

first portable wireless device as

compared to the second portable

wireless device, thereby reducing

interference between the first

transmission and the second

(MIMO)-capable portable wireless

device that is based on a first

measurement performed by the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

receiving second information

from the second multiple-input-
multiple-output (MIMO)-capable

portable wireless device that is based

on a second measurement performed

by the second multiple-input-multiple-
output (MIMO)-capable portable
wireless device;

altering at least one aspect of the

first transmission in connection with a

first multiple of the directional
antennas, based on at least one of

the first information or the second

information, so as to direct the first

transmission more towards the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device as

compared to the second multiple-

input-multiple-output (MIMO)-capable

portable wireless device, thereby
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transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission, based on at

least one of the first information or the

second information, so as to direct the

second transmission more towards

the second portable wireless device

as compared to the first portable

wireless device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first portable wireless device;

reducing interference between the

first transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission in connection

with a second multiple of the
directional antennas, based on at

least one of the first information or the

second information, so as to direct the

second transmission more towards

the second multiple-input-multiple-
output (MIMO)-capable portable

wireless device as compared to the

first multiple-input-multiple-output

(MIMO)-capable portable wireless

device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;
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transmitting second data in

connection with the second

transmission to the second portable

wireless device;

receiving third information from a

third portable wireless device that is

based on a third measurement

performed by the third portable

wireless device;

altering at least one aspect of a

third transmission, based on the third

information, so as to direct the third

transmitting first data in
connection with the first transmission
to the first multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the first
multiple of the directional antennas;

transmitting second data in

connection with the second

transmission to the second multiple-
input-multiple-output (MIMO)-capable

portable wireless device, utilizing the

second multiple of the directional
antennas;

receiving third information from a

third multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a third

measurement performed by the third

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

altering at least one aspect of a

third transmission in connection with a

third multiple of the directional

antennas, based on the third

information, so as to direct the third
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transmission towards the third

portable wireless device; and

transmitting third data in
connection with the third transmission
to the third portable wireless device,

via a second wireless protocol.

tfransmission towards the third

multiple-input-multiple-output (MIMO)-

capable portable wireless device; and

transmitting third data in

connection with the third transmission

to the third multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the third
multiple of the directional antennas,
including a 802.11n protocol, where
the first wireless protocol includes
another 802.11 protocol other than

the 802.11n protocol.

method, comprising:
positioning one or more multiple-
input-multiple-output (MIMO)-

capable access points so that the

one or more multiple-input-multiple-

58 The computer-implemented 58 The computer-implemented
method of Claim 57, wherein the first method of claim 44, wherein the first
signal, the second signal, the third signal, the second signal, the third
signal, and the fourth signal, are signal, and the fourth signal. are
communicated for authentication communicated for authentication
purposes. purposes.

59 A computer-implemented 59 A computer-implemented

method, comprising:

positioning one or more access

points so that the one or more access

points provide a desired coverage,
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output (MIMO)-capable access

points provide a desired coverage,

each of the one or more multiple-

input-multiple-output (MIMO)-

capable access points including:

a plurality of antennas;

circuitry in communication with

the antennas; and

at least one radio in

communication with the circuitry;

causing communicative coupling

between the one or more multiple-

input-multiple- output (MIMO)-

capable access points and a server;

receiving a first signal from a first

portable wireless device;

based on the first signal,

permitting data communication via the
multiple-input- multiple-output
(MIMO)-capable access point for the

first portable wireless device;

receiving a second signal from a

second portable wireless device;

each of the one or more access points

including:

a plurality of directional antennas;

circuitry in communication with

the directional antennas; and

at least one radio in

communication with the circuitry;

causing communicative coupling

between the one or more access

points and a server;

receiving a first signal from a first

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

based on the first signal,

permitting data communication via the

access point for the first multiple-

input-multiple-output (MIMO)-capable

portable wireless device;

receiving a second signal from a

second multiple-input-multiple-output
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based on the second signal,

permitting data communication via the

multiple-input- multiple-output

(MIMO)-capable access point for the

second portable wireless device;

selecting at least one channel
based on one or more channel
characteristics, for initiating a first
transmission to the first portable
wireless device and initiating a
second transmission to the second
portable wireless device, such that at
least a portion of the first transmission
occurs simultaneously with at least a
portion of the second transmission
and both occur via a first wireless

protocol;

receiving first information from

the first portable wireless device that

is based on a first measurement

performed by the first portable

wireless device;

(MIMO)-capable portable wireless

device;

based on the second signal,

permitting data communication via the

access point for the second multiple-

input-multiple-output (MIMO)-capable

portable wireless device;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to the first multiple-input-

multiple-output (MIMO)-capable

portable wireless device and initiating

a second transmission to the second

multiple-input-multiple-output (MIMO)-

capable portable wireless device,

such that at least a portion of the first

transmission occurs simultaneously

with at least a portion of the second

transmission and both occur via a first

wireless protocaol;

receiving first information from

the first multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a first
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receiving second information

from the second portable wireless

device that is based on a second

measurement performed by the

second portable wireless device;

altering at least one aspect of the

first transmission, based on at least

one of the first information or the

second information, so as to direct the

first transmission more towards the

first portable wireless device as

compared to the second portable

wireless device, thereby reducing

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

measurement performed by the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

receiving second information

from the second multiple-input-
multiple-output (MIMO)-capable

portable wireless device that is based

on a second measurement performed

by the second multiple-input-multiple-
output (MIMO)-capable portable
wireless device;

altering at least one aspect of the

first transmission in connection with a

first multiple of the directional

antennas, based on at least one of

the first information or the second

information, so as to direct the first

transmission more towards the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device as

compared to the second multiple-

input-multiple-output (MIMO)-capable

portable wireless device, thereby

reducing interference between the

first transmission and the second
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altering at least one aspect of the

second transmission, based on at

least one of the first information or the

second information, so as to direct the

second transmission more towards

the second portable wireless device

as compared to the first portable

wireless device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first portable wireless device;

tfransmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission in connection

with a second multiple of the
directional antennas, based on at

least one of the first information or the

second information, so as to direct the

second transmission more towards

the second multiple-input-multiple-
output (MIMO)-capable portable

wireless device as compared to the

first multiple-input-multiple-output

(MIMO)-capable portable wireless

device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

Exhibit 1002

Nokia v. Woodbury Wireless Inc.

Page 000131



Application/Control Number: 16/120,258
Art Unit: 2632

Page 34

transmitting second data in

connection with the second

transmission to the second portable

wireless device;

receiving third information from a

third portable wireless device that is

based on a third measurement

performed by the third portable

wireless device;

altering at least one aspect of a

third transmission, based on the third

information, so as to direct the third

transmission towards the third

portable wireless device; and

to the first multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the first
multiple of the directional antennas;

transmitting second data in

connection with the second

transmission to the second multiple-

input-multiple-output (MIMO)-capable

portable wireless device, utilizing the
second multiple of the directional
antennas;

receiving third information from a

third multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a third

measurement performed by the third

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

altering at least one aspect of a

third transmission in connection with a

third multiple of the directional

antennas, based on the third

information, so as to direct the third

transmission towards the third
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transmitting third data in multiple-input-multiple-output (MIMO)-
connection with the third transmission capable portable wireless device; and
to the third portable wireless device, transmitting third data in
via a second wireless protocol connection with the third transmission
including a 802.11n protocol, where to the third multiple-input-multiple-
the first wireless protocol includes output (MIMO)-capable portable
another 802.11 protocol other than wireless device, utilizing the third
the 802.11n protocol. multiple of the directional antennas,

via a second wireless protocol

including a 802.11n protocol, where

the first wireless protocol includes

another 802.11 protocol other than
the 802.11n protocol.

(1) Regarding claim 31:

Claim 16 of US Patent 10,069,548 B2 discloses all subject matter of claim 31,
and further discloses the access point comprises a plurality of antennas and
transmitting and receiving from the first and second MIMO-capable portable wireless
devices, but fails to explicitly disclose the access point is a multiple-input-multiple-output
access point.

However, it is desirable to have the access point as a multiple-input-multiple-
output access point because it improves the data rate. Therefore, it would have been
obvious to one of ordinary skill in the art at the time when the invention was made to
have the access point to be a multiple-input-multiple-output access point for the benefit

of improving data rate.
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(2) Regarding claims 32-44:

Claims 17-25, 16, and 27-29 discloses all subject matter of claims 32-44
respectively as shown in the above comparison.

(3) Regarding claim 45:

Claim 30 of US Patent 10,069,548 B2 discloses all subject matter of claim 45,
and further discloses the access point comprises a plurality of antennas and
transmitting and receiving from the first and second MIMO-capable portable wireless
devices, but fails to explicitly disclose the access point is a multiple-input-multiple-output
access point.

However, it is desirable to have the access point as a multiple-input-multiple-
output access point because it improves the data rate. Therefore, it would have been
obvious to one of ordinary skill in the art at the time when the invention was made to
have the access point to be a multiple-input-multiple-output access point for the benefit
of improving data rate.

(4) Regarding claims 46-56:

Claims 31-37, 32, 41, 30, and 43 discloses all subject matter of claims 46-56
respectively as shown in the above comparison.

(5) Regarding claim 57:

Claim 44 of US Patent 10,069,548 B2 discloses all subject matter of claim 57,
and further discloses the access point comprises a plurality of antennas and
transmitting and receiving from the first and second MIMO-capable portable wireless
devices, but fails to explicitly disclose the access point is a multiple-input-multiple-output

access point.
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However, it is desirable to have the access point as a multiple-input-multiple-
output access point because it improves the data rate. Therefore, it would have been
obvious to one of ordinary skill in the art at the time when the invention was made to
have the access point to be a multiple-input-multiple-output access point for the benefit
of improving data rate.

(6) Regarding claim 58:

Claim 58 discloses all subject matter of claim 58 respectively as shown in the
above comparison.

(7) Regarding claim 59:

Claim 58 of US Patent 10,069,548 B2 discloses all subject matter of claim 59,
and further discloses the access point comprises a plurality of antennas and
transmitting and receiving from the first and second MIMO-capable portable wireless
devices, but fails to explicitly disclose the access point is a multiple-input-multiple-output
access point.

However, it is desirable to have the access point as a multiple-input-multiple-
output access point because it improves the data rate. Therefore, it would have been
obvious to one of ordinary skill in the art at the time when the invention was made to
have the access point to be a multiple-input-multiple-output access point for the benefit

of improving data rate.

5. Claim 31 is rejected on the ground of nonstatutory double patenting as being

unpatentable over claim 27 of U.S. Patent N0.9,859,963 B2. Although the claims at
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issue are not identical, they are not patentably distinct from each other because of the

following comparison.

Claim

Instant Application

Claim

Patent 9,859,963 B2

31

A computer-implemented
method, comprising:

providing access to a multiple-
input-multiple-output (MIMO)-

capable access point including:

a plurality of antennas;

circuitry in communication with

the antennas; and

at least one radio in

communication with the circuitry;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first portable

wireless device and initiating a

second transmission to a second

portable wireless device, such that

at least a portion of the first

transmission occurs simultaneously

with at least a portion of the second

transmission and both occur via a

first wireless protocol;

27/26/18

A method, comprising:

providing access to an access

point including:

a plurality of directional

antennas;

circuitry in communication with

the directional antennas; and
at least one radio in

communication with the circuitry;

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first multiple-input-

multiple-output (MIMO)-capable

portable wireless device and

initiating a second transmission to a

second multiple-input-multiple-

output (MIMO)-capable portable

wireless device, such that at least a

portion of the first transmission
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receiving first information from

the first portable wireless device

that is based on a first

measurement performed by the first

portable wireless device;

receiving second information

from the second portable wireless

device that is based on a second

measurement performed by the

second portable wireless device;

altering at least one aspect of

the first transmission, based on at

least one of the first information or

the second information, so as to

direct the first transmission more

towards the first portable wireless

device as compared to the second

portable wireless device, thereby

occurs simultaneously with at least

a portion of the second transmission

and both occur via a first wireless

protocol;

receiving first information from

the first multiple-input-multiple-
output (MIMO)-capable portable

wireless device that is based on a

first measurement performed by the

first multiple-input-multiple-output

(MIMO)-capable portable wireless

device;

receiving second information

from the second multiple-input-
multiple-output (MIMO)-capable

portable wireless device that is

based on a second measurement

performed by the second multiple-

input-multiple-output (MIMO)-

capable portable wireless device;

altering at least one aspect of

the first fransmission in connection

with a first multiple of the directional

antennas, based on the first

information and the second
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reducing interference between the

first transmission and the second

transmission when the at least

portion of the first transmission

occurs simultaneously with the at

least portion of the second

transmission;

altering at least one aspect of

the second transmission, based on

at least one of the first information

or the second information, so as to

direct the second transmission more

towards the second portable

wireless device as compared to the

first portable wireless device,

thereby reducing the interference

between the first transmission and

the second transmission when the

at least portion of the first

transmission occurs simultaneously

information, so as to direct the first

transmission more towards the first
multiple-input-multiple-output
(MIMO)-capable portable wireless

device as compared to the second

multiple-input-multiple-output

(MIMO)-capable portable wireless

device, thereby reducing

interference between the first

transmission and the second

transmission when the at least

portion of the first transmission

occurs simultaneously with the at

least portion of the second

transmission;

altering at least one aspect of

the second transmission in
connection with a second multiple of
the directional antennas, based on

the first information and the second

information, so as to direct the

second transmission more towards

the second multiple-input-multiple-
output (MIMO)-capable portable

wireless device as compared to the
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with the at least portion of the

second fransmission;

transmitting first data in

connection with the first

transmission to the first portable

wireless device;

transmitting second data in

connection with the second

transmission to the second portable

wireless device;

first multiple-input-multiple-output
(MIMO)-capable portable wireless

device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least

portion of the first transmission

occurs simultaneously with the at

least portion of the second

transmission;

transmitting first data in

connection with the first

transmission to the first multiple-

input-multiple-output (MIMO)-

capable portable wireless device,

utilizing the first multiple of the
directional antennas; and

transmitting second data in

connection with the second

transmission to the second multiple-

input-multiple-output (MIMO)-

capable portable wireless device,

utilizing the second multiple of the

directional antennas.
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The method of claim 18,
wherein a_third transmission is

initiated to a third multiple-input-

multiple-output (MIMO)-capable

portable wireless device via a

second wireless protocol, and

further comprising:

receiving third information from

receiving third information from the third multiple-input-multiple-
a third portable wireless device that output (MIMO)-capable portable
is based on a third measurement wireless device that is based on a
performed by the third portable third measurement performed by the
wireless device; third multiple-input-multiple-output

(MIMQ)-capable portable wireless
device;

altering at least one aspect of

altering at least one aspect of a the third transmission in connection
third transmission, based on the with a third multiple of the directional
third information, so as to direct the antennas, based on the third
third transmission towards the third information, so as to direct the third
portable wireless device; and transmission towards the third

multiple-input-multiple-output

(MIMO)-capable portable wireless

device; and
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transmitting third data in

connection with the third

transmission to the third portable

wireless device, via a second

wireless protocol including a

802.11n protocol, where the first

wireless protocol includes another

802.11 protocol other than the

802.11n protocol.

transmitting third data in

connection with the third

transmission to the third multiple-

input-multiple-output (MIMO)-

capable portable wireless device,

utilizing the third multiple of the
directional antennas.
The method of claim 26,

wherein the second wireless

protocol includes a 802.11n

protocol, and the first wireless

protocol includes a different 802.11

protocol other than the 802.11n

protocol, and further wherein
different radios and different
antennas are used for the first
wireless protocol and the second
wireless protocol for increased data

throughput.

Regarding claim 31:

Claim 18 of US Patent 9859,963 B2 discloses all subject matter of claim 31, and
further discloses the access point comprises a plurality of antennas and transmitting

and receiving from the first and second MIMO-capable portable wireless devices, but
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fails to explicitly disclose the access point is a multiple-input-multiple-output access
point.

However, it is desirable to have the access point as a multiple-input-multiple-
output access point because it improves the data rate. Therefore, it would have been
obvious to one of ordinary skill in the art at the time when the invention was made to
have the access point to be a multiple-input-multiple-output access point for the benefit

of improving data rate.

6. Claims 31-38 and 43-44 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claim 16-25, and 27-29 of U.S. Patent
No0.10,063,297 B1. Although the claims at issue are not identical, they are not

patentably distinct from each other because of the following comparison.

Claim Instant Application Claim Patent 10,063,297 B1
31 A computer-implemented 16 A computer-implemented
method, comprising: method, comprising:
providing access to a multiple- providing access to an access
input-multiple-output (MIMO)- point including:
capable access point including:
a plurality of antennas; a plurality of directional antennas;
circuitry in communication with circuitry in communication with
the antennas; and the directional antennas; and
at least one radio in at least one radio in
communication with the circuitry; communication with the circuitry;
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selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first portable

wireless device and initiating a

second transmission to a second

portable wireless device, such that at

least a portion of the first transmission

occurs simultaneously with at least a

portion of the second transmission

and both occur via a first wireless

protocol;

receiving first information from

the first portable wireless device that

is based on a first measurement

performed by the first portable

wireless device;

receiving second information

from the second portable wireless

device that is based on a second

selecting at least one channel

based on one or more channel

characteristics, for initiating a first

transmission to a first multiple-input-
multiple-output (MIMO)-capable

portable wireless device and initiating

a second transmission to a second

multiple-input-multiple-output (MIMO)-

capable portable wireless device,

such that at least a portion of the first

transmission occurs simultaneously

with at least a portion of the second

transmission and both occur via a first

wireless protocaol;

receiving first information from

the first multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a first

measurement performed by the first
multiple-input-multiple-output (MIMO)-

capable portable wireless device;

receiving second information

from the second multiple-input-
multiple-output (MIMO)-capable

portable wireless device that is based
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measurement performed by the

second portable wireless device;

altering at least one aspect of the

first transmission, based on at least

one of the first information or the

second information, so as to direct the

first transmission more towards the

first portable wireless device as

compared to the second portable

wireless device, thereby reducing

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission, based on at

least one of the first information or the

on a second measurement performed

by the second multiple-input-multiple-
output (MIMO)-capable portable
wireless device;

altering at least one aspect of the

first transmission in connection with a

first multiple of the directional

antennas, based on at least one of

the first information or the second

information, so as to direct the first

transmission more towards the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device as
compared to the second multiple-
input-multiple-output (MIMO)-capable

portable wireless device, thereby

reducing interference between the

first transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

altering at least one aspect of the

second transmission in connection

with a second multiple of the
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second information, so as to direct the

second transmission more towards

the second portable wireless device

as compared to the first portable

wireless device, thereby reducing the

interference between the first

transmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first portable wireless device;

transmitting second data in

connection with the second

directional antennas, based on at
least one of the first information or the

second information, so as to direct the

second transmission more towards
the second multiple-input-multiple-
output (MIMO)-capable portable

wireless device as compared to the

first multiple-input-multiple-output

(MIMO)-capable portable wireless

device, thereby reducing the

interference between the first

tfransmission and the second

transmission when the at least portion

of the first transmission occurs

simultaneously with the at least

portion of the second transmission;

transmitting first data in

connection with the first transmission

to the first multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the first
multiple of the directional antennas;

transmitting second data in

connection with the second

transmission to the second multiple-
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transmission to the second portable

wireless device;

receiving third information from a

third portable wireless device that is

based on a third measurement

performed by the third portable

wireless device;

altering at least one aspect of a

third transmission, based on the third

information, so as to direct the third

transmission towards the third

portable wireless device; and

transmitting third data in

connection with the third fransmission

to the third portable wireless device,

via a second wireless protocol

including a 802.11n protocol, where

the first wireless protocol includes

input-multiple-output (MIMO)-capable
portable wireless device, utilizing the
second multiple of the directional
antennas;

receiving third information from a

third multiple-input-multiple-output

(MIMO)-capable portable wireless

device that is based on a third

measurement performed by the third

multiple-input-multiple-output (MIMO)-

capable portable wireless device;

altering at least one aspect of a

third transmission in connection with a

third multiple of the directional

antennas, based on the third

information, so as to direct the third

transmission towards the third
multiple-input-multiple-output (MIMO)-
capable portable wireless device;

transmitting third data in

connection with the third transmission

to the third multiple-input-multiple-
output (MIMO)-capable portable
wireless device, utilizing the third

multiple of the directional antennas,
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another 802.11 protocol other than

the 802.11n protocol.

via a second wireless protocol

including a 802.11n protocol, where

the first wireless protocol includes

another 802.11 protocol other than

the 802.11n protocol; and causing at

least one file to be served from at

least one file server via the access

method of Claim 32, wherein a

plurality of radios are utilized including

point.

32 The computer-implemented 17 The computer-implemented
method of Claim 31, wherein the third method of claim 16, wherein the third
transmission to the third portable transmission to the third multiple-
wireless device is initiated via a input-multiple-output (MIMO)-capable
particular channel that is different, in portable wireless device is initiated via
at least one respect, from the at least a particular channel that is different. in
one channel, for preventing at least one respect, from the at least
interference between the third one channel, for preventing
transmission via the 802.11n protocol. interference between the third
and at least one of the first transmission via the 802.11n protocol,
transmission or the second and at least one of the first
transmission via the another 802.11 transmission or the second
protocol. transmission via the another 802.11

protocol.

33 The computer-implemented 18 The computer-implemented

method of claim 17, wherein a

plurality of radios are utilized including
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a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

802.11n protocol, and different

antennas are used for the another

802.11 protocol and the 802.11n

protocol, so that sufficient resources

are available to the 802.11n protocol

and the another 802.11 protocol,

when at least a portion of the third

transmission occurs simultaneously

with at least one of the first

transmission or the second

transmission.

a first radio configured to

communicate via the another 802.11

protocol and a second radio

configured to communicate via the

802.11n protocol, and different

antennas are used for the another

802.11 protocol and the 802.11n

protocol, so that sufficient resources

are available to the 802.11n protocol

and the another 802.11 protocol,

when at least a portion of the third

transmission occurs simultaneously

with at least one of the first

transmission or the second

transmission.

method of Claim 31, wherein the at

least one channel includes multiple

channels including a first channel and

34 The computer-implemented 19 The computer-implemented
method of Claim 33, wherein the at method of claim 18, wherein the at
least one channel includes multiple least one channel includes multiple
channels that, together, have a channels that, together, have a
greater bandwidth than the particular greater bandwidth than the particular
channel. channel.

35 The computer-implemented 21 The computer-implemented

method of claim 16, wherein the
access point is configured such that

the at least one channel includes
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a second channel, and the first

transmission to the first portable

wireless device is initiated via the first

channel, and the second transmission

to the second portable wireless

device is initiated via the second

channel.

multiple channels including a first

channel and a second channel, and

the first transmission to the first

multiple-input-multiple-output (MIMO)-

capable portable wireless device is

initiated via the first channel, and the

second transmission to the second

multiple-input-multiple-output (MIMO)-

capable portable wireless device is

initiated via the second channel.

method of Claim 31, wherein the third

transmission to the third portable

wireless device is initiated via a

particular channel that is different

from the at least one channel.

36 The computer-implemented 22 The computer-implemented
method of Claim 31, wherein the first method of claim 16, wherein the
transmission and the second access point is configured such that
transmission are both initiated on the the first transmission and the second
at least one channel which includes transmission are both initiated on the
the same single channel. at least one channel which includes

the same single channel.

37 The computer-implemented 23 The computer-implemented

method of claim 16, wherein the
access point is configured such that

the third transmission to the third

multiple-input-multiple-output (MIMO)-

capable portable wireless device is

initiated via a particular channel that is
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different from the at least one

method of Claim 31, wherein a
channel difference is used for the

802.11n protocol and the another

802.11 protocol for increased data

throughput.

44 The computer-implemented
method of Claim 31, wherein different

radios, different antennas. and a

channel difference are used for the

first wireless protocol and the second

wireless protocol for increased data

throughput.

channel.

38 The computer-implemented 24 The computer-implemented
method of Claim 31, wherein the third method of claim 16, wherein the
transmission to the third portable access point is configured such that
wireless device is initiated via a the third transmission to the third
particular channel that is the same as multiple-input-multiple-output (MIMO)-
the at least one channel. capable portable wireless device is

initiated via a particular channel that is
the same as the at least one channel.

43 The computer-implemented 29 The computer-implemented

method of claim 16, wherein the
access point is configured such that

different radios, different antennas,

and a channel difference are used

for the first wireless protocol and the

second wireless protocol for

increased data throughput.

(1) Regarding claim 31:
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Claim 16 of US Patent 9859,963 B2 discloses all subject matter of claim 31, and
further discloses the access point comprises a plurality of antennas and transmitting
and receiving from the first and second MIMO-capable portable wireless devices, but
fails to explicitly disclose the access point is a multiple-input-multiple-output access
point.

However, it is desirable to have the access point as a multiple-input-multiple-
output access point because it improves the data rate. Therefore, it would have been
obvious to one of ordinary skill in the art at the time when the invention was made to
have the access point to be a multiple-input-multiple-output access point for the benefit
of improving data rate.

(2) Regarding claims 32-38 and 43-44:

Claims 17-19 21-24, and 29 of US Patent 9859,963 B2 discloses all subject

matter of claims 32-38 and 43-44 as shown in the above comparison.

Allowable Subject Matter
7. Claim 60 is objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims.

Conclusion
8. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.
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Lin et al. (US 2005/0141495 A1) discloses a filling the space-time channels in
SDMA.

Lastinger et al. (US 9,496,930 B2) discloses a methods and apparatus for
overlapping Ml MO physical sectors.

Lastinger et al. (US 9,496,931 B2) discloses a method and apparatus for
overlapping Ml MO physical sectors.

Lastinger et al. (US 7,274,944 B2) discloses a method and apparatus for high

throughput multiple radio sectorized wireless ceil.

9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SIU M LEE whose telephone number is (571)270-1083.
The examiner can normally be reached on M-T 8:30-7:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Chieh M Fan can be reached on 571-272-3042. 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.
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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.

/SIU M LEE/

Primary Examiner, Art Unit 2632
10/13/2018
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OR
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Privacy Act Statement

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

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.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 record s.

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 3 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.5.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.

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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"5212930" | "5265263" | "5276907" |
"5307507" | "5365571" | "5396649" |
"5404574" | "5448761" | "5475864" |
"5491833" | "5491837" | "5507008" |
"5548813" | "5574977" | "5590399" |
"5603082" | "5606727" | "5613200" |

17 a2 ('7428269" | "7466985" | "7489282" |  {|US-PGPUB; JADJ ON  [2018/10/14
"7496147" | "7498996" | "7498999" |  {|USPAT 00:20
"7511680" | "7522515" | "7522552" |
"7525486" | "7535866" | "7595756" |
"7599699" | "7616959" | "7639106" |
"7646343" | "7652632" | "7664195" |
"7675474" | "7796544" | "7822386" |
"7873319" | "7876838" | "7880683" |
"7893882" | "7899497" | "7965252" |
"8009646" | "8111678" | "8130854" |
"8139658" | "8248993" | "8270383" |
"8289902" | "8325695" | "8345651" |
"8428039" | "8537782" | "8767885" |
"8855089" | "8971461" |
"9100152").PN.

L8 258  ("20010046866" | "20010053677" | US-PGPUB; JADJ ON  \[2018/10/14
"20020006120" | "20020019233" | USPAT 00:21

file:///C/Users/slee7/Documents/e-Red%20Folder/16120258/EASTSearchHistory.16120258 _AccessibleVersion.htm[10/14/2018 12:30:35 AM]

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000168



EAST Search History

"5649292" | "5684491" | "5697059" |
"5722043" | "5726978" | "5732353" |
"5740536" | "5771449" | "5771454" |
"5787352" | "5790551" | "5809423" |
"5818385" | "5828948" | "5835859" |
"5887263" | "5896573" | "5901356" |
"5926763" | "5956643" | "5960349" |
"5963865" | "5969689" | "5974327" |
"6002934" | "6009332" | "6023459" |
"6047175" | "6047187" | "6047189" |
"6055230" | "6069591" | "6070090" |
"6091954" | "6095820" | "6104935" |
"6108321" | "6112092" | "6118767" |
"6119011" | "6128497" | "6128498" |
"6134442" | "6138024" | "6154654" |
"6154655" | "6178328" | "6181918" |
"6219541" | "6219554" | "6229486" |
"6230016" | "6243584" | "6246674" |
"6249256" | "6259685" | "6266527" |
"6272337" | "6272348" | "6278723" |
"6295453" | "6304762" | "6317598" |
"6330429" | "6334057" | "6351643" |
"6360107" | "6388999" | "6400697" |
"6400704" | "6400955" | "6405043" |
"6405058" | "6418316" | "6421542" |
"6438386" | "6459901" | "6463301" |
"6470183" | "6470195" | "6480558" |
"6486832" | "6487414" | "6496490" |
"6497599" | "6505045" | "6507568" |
"6519240" | "6522885" | "6531985" |
"6539203" | "6542485" | "6542736" |
"6549169" | "6560443" | "6580912" |
"6591108" | "6597920" | "6597927" |
"6606499" | "6615047" | "6650655" |
"6654612" | "6690657" | "6693510" |
"6697626" | "6708036" | "6728544" |
"6738599" | "6741837" | "6744743" |
"6748218" | "6774864" | "6795409" |
"6870515" | "6871073" | "6889047" |
"6898431" | "6906674" | "6914577" |
"6930991" | "6940845" | "6975666" |
"6999772" | "7010015" | "7039441" |
"7042856" | "7050812" | "7069009" |
"7085572" | "7085579" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149255" | "7171248" | "7177298" |
"7180877" | "7181258" | "7184772" |
"7187933" | "7193562" | "7194017" |
"7200405" | "7202824" | "7212822" |
"7216267" | "7257376" | "7274944" |
"7280829" | "7292198" | "7302278" |
"7305246" | "7308270" | "7315533" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349701" | "7358912" |
"7359675" | "7362280" | "7366178" |
"7373151" | "7373176" | "7382840" |
"7400860" | "7415288" |
"7424298").PN.

L9

42

("7428269" | "7466985" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7522515" | "7522552" |
"7525486" | "7535866" | "7595756" |
"7599699" | "7616959" | "7639106" |
"7646343" | "7652632" | "7664195" |

US-PGPUB;
USPAT

ADJ

ON

2018/10/14
00:21
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EAST Search History

"7675474" | "7796544" | "7822386" |
"7873319" | "7876838" | "7880683" |
"7893882" | "7899497" | "7965252" |
"8009646" | "8111678" | "8130854" |
"8139658" | "8248993" | "8270383" |
"8289902" | "8325695" | "8345651" |
"8428039" | "8537782" | "8767885" |
"8855089" | "8971461" |
"9100152").PN.

258

("20010046866" | "20010053677" |
"20020006120" | "20020019233" |
"20020037729" | "20020077152" |
"20020149534" | "20020159405" |
"20020197984" | "20030002442" |
"20030087645" | "20030109285" |
"20030125089" | "20030181180" |
"20030184490" | "20030201937" |
"20030210665" | "20040009791"
"20040106412" | "20040125779" |
"20040150580" | "20040174303" |
"20040183726" | "20040196834" |
"20040217913" | "20050003763" |
"20050003865" | "20050009476" |
"20050037766" | "20050070294" |
"20050075084" | "20050107091" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20060013285" | "20060038738" |
"20060104334" | "20060148484" |
"20060192720" | "20060217124" |
"20060262750" | "20070026807" |
"20070070937" | "20070297371"
"20080024382" | "20080125154" |
"20090022066" | "20100002618" |
"20110228870" | "20110230141" |
"20110281603" | "20110310874" |
"20120147982" | "2272312" | "3317912"
| "3681770" | "3803625" | "4101901"
"4128740" | "4144496" | "4475010" |
"4736453" | "4825222" | "4829554" |
"5113525" | "5134709" | "5161249" |
"5212930" | "5265263" | "5276907" |
"5307507" | "5365571" | "5396649" |
"5404574" | "5448761" | "5475864" |
"5491833" | "5491837" | "5507008" |
"5548813" | "5574977" | "5590399" |
"5603082" | "5606727" | "5613200" |
"5649292" | "5684491" | "5697059" |
"5722043" | "5726978" | "5732353" |
"5740536" | "5771449" | "5771454" |
"5787352" | "5790551" | "5809423" |
"5818385" | "5828948" | "5835859" |
"5887263" | "5896573" | "5901356" |
"5926763" | "5956643" | "5960349" |
"5963865" | "5969689" | "5974327" |
"6002934" | "6009332" | "6023459" |
"6047175" | "6047187" | "6047189" |
"6055230" | "6069591" | "6070090" |
"6091954" | "6095820" | "6104935" |
"6108321" | "6112092" | "6118767" |
"6119011" | "6128497" | "6128498" |
"6134442" | "6138024" | "6154654" |
"6154655" | "6178328" | "6181918" |
"6219541" | "6219554" | "6229486" |

US-PGPUB;
USPAT

ADJ

2018/10/14
00:21
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EAST Search History

"6230016" | "6243584" | "6246674" |
"6249256" | "6259685" | "6266527" |
"6272337" | "6272348" | "6278723" |
"6295453" | "6304762" | "6317598" |
"6330429" | "6334057" | "6351643" |
"6360107" | "6388999" | "6400697" |
"6400704" | "6400955" | "6405043" |
"6405058" | "6418316" | "6421542" |
"6438386" | "6459901" | "6463301" |
"6470183" | "6470195" | "6480558" |
"6486832" | "6487414" | "6496490" |
"6497599" | "6505045" | "6507568" |
"6519240" | "6522885" | "6531985" |
"6539203" | "6542485" | "6542736" |
"6549169" | "6560443" | "6580912" |
"6591108" | "6597920" | "6597927" |
"6606499" | "6615047" | "6650655" |
"6654612" | "6690657" | "6693510" |
"6697626" | "6708036" | "6728544" |
"6738599" | "6741837" | "6744743" |
"6748218" | "6774864" | "6795409" |
"6870515" | "6871073" | "6889047" |
"6898431" | "6906674" | "6914577" |
"6930991" | "6940845" | "6975666" |
"6999772" | "7010015" | "7039441" |
"7042856" | "7050812" | "7069009" |
"7085572" | "7085579" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149255" | "7171248" | "7177298" |
"7180877" | "7181258" | "7184772" |
"7187933" | "7193562" | "7194017" |
"7200405" | "7202824" | "7212822" |
"7216267" | "7257376" | "7274944" |
"7280829" | "7292198" | "7302278" |
"7305246" | "7308270" | "7315533" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349701" | "7358912" |
"7359675" | "7362280" | "7366178" |
"7373151" | "7373176" | "7382840" |
"7400860" | "7415288" |
"7424298").PN.

L11 42 ("7428269" | "7466985" | "7489282" | US-PGPUB; iADJ ON 2018/10/14
"7496147" | "7498996" | "7498999" | USPAT 00:21
"7511680" | "7522515" | "7522552" |
"7525486" | "7535866" | "7595756" |
"7599699" | "7616959" | "7639106" |
"7646343" | "7652632" | "7664195" |
"7675474" | "7796544" | "7822386" |
"7873319" | "7876838" | "7880683" |
"7893882" | "7899497" | "7965252" |
"8009646" | "8111678" | "8130854" |
"8139658" | "8248993" | "8270383" |
"8289902" | "8325695" | "8345651" |
"8428039" | "8537782" | "8767885" |
"8855089" | "8971461" |
"9100152").PN.

L12 §3 (6or7or8or9ori10or 11) and mimo {US-PGPUB; {ADJ ON 2018/10/14
and protocol and "802.11n" USPAT; 00:23

USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
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EAST Search History

S1

20203

(H04B7/0456 or H04B17/15 or
H04B7/024 or HO4B7/0495).cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/17
11:46

S2

20203

(H04B7/0456 or H04B17/15 or
HO04B7/024 or H04B7/0495).cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/17
12:56

7602

S2 and mimo

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

474

S3 and (@pd<="20060228" OR
@ad< ="20060228" OR

@rlad< ="20060228" OR
@prad< ="20060228")

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/17
12:56

2017/07/17
12:57

134

$4 and directional antenna

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/17
13:51

S6

14/952874

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/17
17:42

S7

S6 and (protocol).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/17
18:05

S6 and (third).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/17
18:05

S9

43

"38325250".FMID.

US-PGPUB;
USPAT;
FPRS

ADJ

ON

2017/07/17
18:10

S10

95

(("LASTINGER") near3 ("Roc")).INV.

US-PGPUB;
USPAT;

ADJ

ON

2017/07/17
18:34
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EAST Search History

Jusocr

Si1

78

Y(("SPENIK") near3 ("John")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

ON

18:34

2017/07/17

S12

75

(("WOODBURY") near3 ("Brian")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2017/07/17
18:34

S13

16

(Woodbury Wireless).as. or (Woodbury
Wireless).aanm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/17
18:35

S14

58

(S10 or S11 or S12 or S13) and mimo
and direction$2 antenna

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/17
18:35

S15

15

S14 and (third).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/17
19:45

S16

15/406661 and radio

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/18
08:44

S17

95

(("LASTINGER") near3 ("Roc")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2017/07/18
11:17

78

(("SPENIK") near3 ("John")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

75

(("WOODBURY") near3 ("Brian")).INV.

US-PGPUB;
USPAT;
USOCR

ADJ

(Woodbury Wireless).as. or (Woodbury
Wireless).aanm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

2017/07/18
11:17

2017/07/18
11:17

2017/07/18
11:17

S21

58

(S17 or S18 or S19 or S20) and mimo
and direction$2 antenna

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/18
11:17

8§22

6

\114/952867

N
N

N
N

US-PGPUB;
{USPAT;

ADJ

ON

2017/07/18

12:09
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EAST Search History

523

USOCR,;
FPRS;

EPO; JPO;
DERWENT;
| BM:TDB

139731

(H04B7/0456,024,0495 or HO4B17/15 or
HO4W84/12,18 or HO4W80/04).cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

2017/07/18
12:55

524

102161

(370/338,328 or
455/422.1,424,443,452.2 or
375/259,260,267,285,295,296,299).ccls.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
12:59

8§25

1283

(823 or S24) and mimo and directional
antenna

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

100

$25 and (adaptive with beamforming)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
13:01

2017/07/18
13:01

S27

45

§26 and (@pd< ="20060228" OR
@ad< ="20060228" OR

@rlad< ="20060228" OR
@prad<="20060228")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
13:01

528

45

S27 not (S17 or S18 or $19 or S20)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/18
13:02

529

1366

mimo same direction$2 antenna

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
13:28

S32

75

S29 and (adaptive with beamform$3)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;

ADJ

ON

2017/07/18
13:29

IBM_TDB
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EAST Search History

533

70

S32 and protocol

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
13:33

S34

38

S33 and (@pd<="20060228" OR
@ad< ="20060228" OR
@rlad<="20060228" OR
@prad< ="20060228")

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
13:34

S35

364

8§29 and (@pd<="20060228" OR
@ad< ="20060228" OR

@rlad< ="20060228" OR
@prad< = "20060228")

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

230

S35 and protocol

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
13:42

2017/07/18
13:43

28

S36 and ((receiv$3 or feedback) with
information with measur$5)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
13:44

S38

87

S29 and (overlap$4 with mimo)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/18
14:34

539

68

S38 and (@pd<="20060228" OR
@ad< ="20060228" OR

@rlad< ="20060228" OR
@prad<="20060228")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/18
14:34

540

"9496931".pn. and protocol.cim.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:01

S41

"9496931".pn. and (select$3 with
channel).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;

ADJ

ON

2017/07/18
15:04
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EAST Search History

DERWENT;
|BM_TDB

S42

"9496930".pn.

channel).clm.

and (select$3 with

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:13

543

"9496931".pn.

and (protocol).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:23

S44

"9496931".pn.

and (select$3).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:24

$45

"9503163".pn.

and (protocol).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

"9503163".pn.

and (select$3).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:30

2017/07/18
15:30

"8855089".pn.

and (select$3).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:42

S48

"8855089".pn.

and (protocol).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

"8855089".pn.

channel).clm.

and (select$3 with

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:48

2017/07/18
15:48

S50

"8855089".pn.

US-PGPUB;
USPAT;
USOCR;

ADJ

ON

2017/07/18
15:49
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EAST Search History

FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S51

"8345651".pn.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/18
15:50

S65

566

"9503163".pn. and protocol

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
| BM:TDB

ADJ

14/952874.pn. and protocol

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/07/19
21:36

2017/07/19
21:36

S67

14/952874 and protocol

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/07/19
21:36

S68

S67 and (direct$3 with transmi$5).cim.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

23

(("9503163") or ("8855089") or
("8345651") or ("8009646")).PN.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2017/07/19
22:16

2017/10/23
13:35

S85

S84 and (protocol).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/10/23
13:35

S86

S84 and (information with device).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/10/23
13:39

5103

15/406661

US-PGPUB;

ADJ

ON

2018/05/09
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EAST Search History

5104

USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
| BM:TDB

"9859963".pn. and "802".clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

13:25

2018/05/09
13:42

S§105

15/406661 and "802"".""11".clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/05/09
13:42

$106

15/406661 and "802"".""11?".cIm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

15/406661 and "802?11?".clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/05/09
13:43

2018/05/09
13:43

5108

15/406661 and ("802.117?" or
"802.11").cim.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/05/09
13:44

S$109

15/406661 and ("802.11n" or
"802.11").clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/05/09
13:44

S110

200

("20010033622" | "20010046866" |
"20010053677" | "20020006120" |
"20020019233" | "20020037729" |
"20020039884" | "20020051433" |
"20020062472" | "20020067309" |
"20020077152" | "20020094834" |
"20020119799" | "20020149534" |
"20020154705" | "20020159405" |
"20020168945" | "20020173302" |
"20020193146" | "20020197984" |
"20030002442" | "20030013451" |
"20030043887" | "20030072255" |
"20030087645" | "20030109285" |
"20030123425" | "20030125040" |

US-PGPUB;
USPAT

ADJ

ON

2018/05/09
15:54
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EAST Search History

"20030125089" | "20030128705" |
"20030128770" | "20030131124" |
"20030181180" | "20030184490" |
"20030201937" | "20030210665" |
"20030235146" | "20030235147" |
"20040009791" | "20040057530" |
"20040066866" | "20040086027" |
"20040086064" | "20040106412" |
"20040116146" | "20040121774" |
"20040125779" | "20040127257" |
"20040131007" | "20040131025" |
"20040132494" | "20040150580" |
"20040174303" | "20040183726" |
"20040196834" | "20040217913" |
"20040224691" | "20040253955" |
"20050002323" | "20050003763" |
"20050003865" | "20050009476" |
"20050018789" | "20050025271" |
"20050026616" | "20050037766" |
"20050047485" | "20050070294" |
"20050075084" | "20050078742" |
"20050085195" | "20050107091" |
"20050111376" | "20050129218" |
"20050141545" | "20050141593" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20050277400" | "20050277422" |
"20050281228" | "20060002346" |
"20060013285" | "20060023645" |
"20060023666" | "20060038738" |
"20060056522" | "20060059410" |
"20060072629" | "20060077935" |
"20060088007" | "20060093067" |
"20060104334" | "20060121946" |
"20060133519" | "20060135169" |
"20060146760" | "20060148484" |
"20060159160" | "20060182063" |
"20060192720" | "20060193268" |
"20060195576" | "20060198459" |
"20060209754" | "20060215592" |
"20060217124" | "20060227730" |
"20060229017" | "20060233277" |
"20060234777" | "20060245509" |
"20060252436" | "20060262750" |
"20060268962" | "20060276212" |
"20060291371" | "20070010957" |
"20070014387" | "20070025236" |
"20070026807" | "20070054621" |
"20070064586" | "20070066362" |
"20070070937" | "20070070954" |
"20070072550" | "20070081448" |
"20070081455" | "20070093273" |
"20070104165" | "20070105508" |
"20070117559" | "20070135125" |
"20070135166" | "20070160012" |
"20070213062" | "20070249340" |
"20070263735" | "20070280370" |
"20070297371" | "20080024382" |
"20080039107" | "20080069032" |
"20080076432" | "20080125154" |
"20080192682" | "20080199183" |
"20080212588" | "20080253375" |
"20080268844" | "20080268848" |
"20080279125" | "20090022066" |
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EAST Search History

"20090022098" | "20090060076" |
"20090103494" | "20090129334" |
"20090168700" | "20090175222" |
"20090180411" | "20090252200" |
"20090274232" | "20090305711" |
"20090327546" | "20100002585" |
"20100002597" | "20100002618" |
"20100020815" | "20100034148" |
"20100040034" | "20100061243" |
"20100061496" | "20100067505" |
"20100098014" | "20100142479" |
"20100142638" | "20100238902" |
"20100254354" | "20110019608" |
"20110019656" | "20110064066" |
"20110064172" | "20110069742" |
"20110096751" | "20110149869" |
"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
"20110228870" | "20110230141" |
"20110235618" | "20110237262" |
"20110244868" | "20110281603" |
"20110292974" | "20110310725").PN.

S111 262 §("20110310846" | "20110310847" | US-PGPUB; JADJ ON 2018/05/09
"20110310848" | "20110310874" | USPAT 15:54
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |
"20120281676" | "20120287947" |
"20120327905" | "20130003526" |
"20130010729" | "20130016603" |
"20130022020" | "20130077468" |
"20130077469" | "20130148609" |
"20130155923" | "20130250858" |
"20130301400" | "20130316666" |
"20130322399" | "20130329695" |
"20140003471" | "20140023046" |
"20140036823" | "20140050249" |
"20140119342" | "20140140188" |
"20140140189" | "20140146916" |
"20140146924" | "20140187248" |
"20140226563" | "20140233502" |
"20140341323" | "20150016297" |
"20150065141" | "20150111614" |
"20150229573" | "20150244430" |
"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
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EAST Search History

"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |
"6259685" | "6266527" | "6272337" |
"6272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
"§728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
"7382840" | "7386036").PN.

S112

153

("7392014" | "7394860" | "7397864" |
"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512403" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |

US-PGPUB;
USPAT

ADJ

ON

2018/05/09
15:54
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EAST Search History

"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |
"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |
"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.

200

("20010033622" | "20010046866" |
"20010053677" | "20020006120" |
"20020019233" | "20020037729" |
"20020039884" | "20020051433" |
"20020062472" | "20020067309" |
"20020077152" | "20020094834" |
"20020119799" | "20020149534" |
"20020154705" | "20020159405" |
"20020168945" | "20020173302" |
"20020193146" | "20020197984" |
"20030002442" | "20030013451" |
"20030043887" | "20030072255" |
"20030087645" | "20030109285" |
"20030123425" | "20030125040" |
"20030125089" | "20030128705" |
"20030128770" | "20030131124" |
"20030181180" | "20030184490" |
"20030201937" | "20030210665" |
"20030235146" | "20030235147" |
"20040009791" | "20040057530" |
"20040066866" | "20040086027" |
"20040086064" | "20040106412" |
"20040116146" | "20040121774" |

US-PGPUB;
USPAT

ADJ

2018/05/09
15:54
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EAST Search History

"20040125779" | "20040127257" |
"20040131007" | "20040131025" |
"20040132494" | "20040150580" |
"20040174303" | "20040183726" |
"20040196834" | "20040217913" |
"20040224691" | "20040253955" |
"20050002323" | "20050003763" |
"20050003865" | "20050009476" |
"20050018789" | "20050025271" |
"20050026616" | "20050037766" |
"20050047485" | "20050070294" |
"20050075084" | "20050078742" |
"20050085195" | "20050107091" |
"20050111376" | "20050129218" |
"20050141545" | "20050141593" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20050277400" | "20050277422" |
"20050281228" | "20060002346" |
"20060013285" | "20060023645" |
"20060023666" | "20060038738" |
"20060056522" | "20060059410" |
"20060072629" | "20060077935" |
"20060088007" | "20060093067" |
"20060104334" | "20060121946" |
"20060133519" | "20060135169" |
"20060146760" | "20060148484" |
"20060159160" | "20060182063" |
"20060192720" | "20060193268" |
"20060195576" | "20060198459" |
"20060209754" | "20060215592" |
"20060217124" | "20060227730" |
"20060229017" | "20060233277" |
"20060234777" | "20060245509" |
"20060252436" | "20060262750" |
"20060268962" | "20060276212" |
"20060291371" | "20070010957" |
"20070014387" | "20070025236" |
"20070026807" | "20070054621" |
"20070064586" | "20070066362" |
"20070070937" | "20070070954" |
"20070072550" | "20070081448" |
"20070081455" | "20070093273" |
"20070104165" | "20070105508" |
"20070117559" | "20070135125" |
"20070135166" | "20070160012" |
"20070213062" | "20070249340" |
"20070263735" | "20070280370" |
"20070297371" | "20080024382" |
"20080039107" | "20080069032" |
"20080076432" | "20080125154" |
"20080192682" | "20080199183" |
"20080212588" | "20080253375" |
"20080268844" | "20080268848" |
"20080279125" | "20090022066" |
"20090022098" | "20090060076" |
"20090103494" | "20090129334" |
"20090168700" | "20090175222" |
"20090180411" | "20090252200" |
"20090274232" | "20090305711" |
"20090327546" | "20100002585" |
"20100002597" | "20100002618" |
"20100020815" | "20100034148" |
"20100040034" | "20100061243" |
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"20100061496" | "20100067505" |
"20100098014" | "20100142479" |
"20100142638" | "20100238902" |
"20100254354" | "20110019608" |
"20110019656" | "20110064066" |
"20110064172" | "20110069742" |
"20110096751" | "20110149869" |
"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
"20110228870" | "20110230141" |
"20110235618" | "20110237262" |
"20110244868" | "20110281603" |

"20110292974" | "20110310725").PN.

S114

262

("20110310846" | "20110310847" |
"20110310848" | "20110310874" |
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |
"20120281676" | "20120287947" |
"20120327905" | "20130003526" |
"20130010729" | "20130016603" |
"20130022020" | "20130077468" |
"20130077469" | "20130148609" |
"20130155923" | "20130250858" |
"20130301400" | "20130316666" |
"20130322399" | "20130329695" |
"20140003471" | "20140023046" |
"20140036823" | "20140050249" |
"20140119342" | "20140140188" |
"20140140189" | "20140146916" |
"20140146924" | "20140187248" |
"20140226563" | "20140233502" |
"20140341323" | "20150016297" |
"20150065141" | "20150111614" |
"20150229573" | "20150244430" |
"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |

US-PGPUB;
USPAT

ADJ

ON

2018/05/09
15:54

file:///C/Users/slee7/Documents/e-Red%20Folder/16120258/EASTSearchHistory.16120258 _AccessibleVersion.htm[10/14/2018 12:30:35 AM]

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000184



EAST Search History

"6259685" | "6266527" | "6272337" |
"6272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
"6728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
"7382840" | "7386036").PN.

5115

153

("7392014" | "7394860" | "7397864" |
"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512403" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |
"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
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"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |
"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |
"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.

5116

200

("20010033622" | "20010046866" |
"20010053677" | "20020006120" |
"20020019233" | "20020037729" |
"20020039884" | "20020051433" |
"20020062472" | "20020067309" |
"20020077152" | "20020094834" |
"20020119799" | "20020149534" |
"20020154705" | "20020159405" |
"20020168945" | "20020173302" |
"20020193146" | "20020197984" |
"20030002442" | "20030013451" |
"20030043887" | "20030072255" |
"20030087645" | "20030109285" |
"20030123425" | "20030125040" |
"20030125089" | "20030128705" |
"20030128770" | "20030131124" |
"20030181180" | "20030184490" |
"20030201937" | "20030210665" |
"20030235146" | "20030235147" |
"20040009791" | "20040057530" |
"20040066866" | "20040086027" |
"20040086064" | "20040106412" |
"20040116146" | "20040121774" |
"20040125779" | "20040127257" |
"20040131007" | "20040131025" |
"20040132494" | "20040150580" |
"20040174303" | "20040183726" |
"20040196834" | "20040217913" |
"20040224691" | "20040253955" |
"20050002323" | "20050003763" |
"20050003865" | "20050009476" |
"20050018789" | "20050025271" |
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"20050026616" | "20050037766" |
"20050047485" | "20050070294" |
"20050075084" | "20050078742" |
"20050085195" | "20050107091" |
"20050111376" | "20050129218" |
"20050141545" | "20050141593" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20050277400" | "20050277422" |
"20050281228" | "20060002346" |
"20060013285" | "20060023645" |
"20060023666" | "20060038738" |
"20060056522" | "20060059410" |
"20060072629" | "20060077935" |
"20060088007" | "20060093067" |
"20060104334" | "20060121946" |
"20060133519" | "20060135169" |
"20060146760" | "20060148484" |
"20060159160" | "20060182063" |
"20060192720" | "20060193268" |
"20060195576" | "20060198459" |
"20060209754" | "20060215592" |
"20060217124" | "20060227730" |
"20060229017" | "20060233277" |
"20060234777" | "20060245509" |
"20060252436" | "20060262750" |
"20060268962" | "20060276212" |
"20060291371" | "20070010957" |
"20070014387" | "20070025236" |
"20070026807" | "20070054621" |
"20070064586" | "20070066362" |
"20070070937" | "20070070954" |
"20070072550" | "20070081448" |
"20070081455" | "20070093273" |
"20070104165" | "20070105508" |
"20070117559" | "20070135125" |
"20070135166" | "20070160012" |
"20070213062" | "20070249340" |
"20070263735" | "20070280370" |
"20070297371" | "20080024382" |
"20080039107" | "20080069032" |
"20080076432" | "20080125154" |
"20080192682" | "20080199183" |
"20080212588" | "20080253375" |
"20080268844" | "20080268848" |
"20080279125" | "20090022066" |
"20090022098" | "20090060076" |
"20090103494" | "20090129334" |
"20090168700" | "20090175222" |
"20090180411" | "20090252200" |
"20090274232" | "20090305711" |
"20090327546" | "20100002585" |
"20100002597" | "20100002618" |
"20100020815" | "20100034148" |
"20100040034" | "20100061243" |
"20100061496" | "20100067505" |
"20100098014" | "20100142479" |
"20100142638" | "20100238902" |
"20100254354" | "20110019608" |
"20110019656" | "20110064066" |
"20110064172" | "20110069742" |
"20110096751" | "20110149869" |
"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
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§"20110228870" | "20110230141" |
§"20110235618" | "20110237262" |
§"20110244868" | "20110281603" |
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1"20110292974" | "20110310725").PN.

S117

262

("20110310846" | "20110310847" |
"20110310848" | "20110310874" |
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |
"20120281676" | "20120287947" |
"20120327905" | "20130003526" |
"20130010729" | "20130016603" |
"20130022020" | "20130077468" |
"20130077469" | "20130148609" |
"20130155923" | "20130250858" |
"20130301400" | "20130316666" |
"20130322399" | "20130329695" |
"20140003471" | "20140023046" |
"20140036823" | "20140050249" |
"20140119342" | "20140140188" |
"20140140189" | "20140146916" |
"20140146924" | "20140187248" |
"20140226563" | "20140233502" |
"20140341323" | "20150016297" |
"20150065141" | "20150111614" |
"20150229573" | "20150244430" |
"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |
"6259685" | "6266527" | "6272337" |
"6272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
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"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
"6728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
"7382840" | "7386036").PN.
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153

("7392014" | "7394860" | "7397864" |
"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512408" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |
"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |
"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
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"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |
"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.

S119

200

("20010033622" | "20010046866" |
"20010053677" | "20020006120" |
"20020019233" | "20020037729" |
"20020039884" | "20020051433" |
"20020062472" | "20020067309" |
"20020077152" | "20020094834" |
"20020119799" | "20020149534" |
"20020154705" | "20020159405" |
"20020168945" | "20020173302" |
"20020193146" | "20020197984" |
"20030002442" | "20030013451" |
"20030043887" | "20030072255" |
"20030087645" | "20030109285" |
"20030123425" | "20030125040" |
"20030125089" | "20030128705" |
"20030128770" | "20030131124" |
"20030181180" | "20030184490" |
"20030201937" | "20030210665" |
"20030235146" | "20030235147" |
"20040009791" | "20040057530" |
"20040066866" | "20040086027" |
"20040086064" | "20040106412" |
"20040116146" | "20040121774" |
"20040125779" | "20040127257" |
"20040131007" | "20040131025" |
"20040132494" | "20040150580" |
"20040174303" | "20040183726" |
"20040196834" | "20040217913" |
"20040224691" | "20040253955" |
"20050002323" | "20050003763" |
"20050003865" | "20050009476" |
"20050018789" | "20050025271" |
"20050026616" | "20050037766" |
"20050047485" | "20050070294" |
"20050075084" | "20050078742" |
"20050085195" | "20050107091" |
"20050111376" | "20050129218" |
"20050141545" | "20050141593" |
"20050169396" | "20050208949" |
"20050245270" | "20050272432" |
"20050277400" | "20050277422" |

US-PGPUB;
USPAT

ADJ

ON

2018/05/09
15:54
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EAST Search History

"20050281228" | "20060002346" |
"20060013285" | "20060023645" |
"20060023666" | "20060038738" |
"20060056522" | "20060059410" |
"20060072629" | "20060077935" |
"20060088007" | "20060093067" |
"20060104334" | "20060121946" |
"20060133519" | "20060135169" |
"20060146760" | "20060148484" |
"20060159160" | "20060182063" |
"20060192720" | "20060193268" |
"20060195576" | "20060198459" |
"20060209754" | "20060215592" |
"20060217124" | "20060227730" |
"20060229017" | "20060233277" |
"20060234777" | "20060245509" |
"20060252436" | "20060262750" |
"20060268962" | "20060276212" |
"20060291371" | "20070010957" |
"20070014387" | "20070025236" |
"20070026807" | "20070054621" |
"20070064586" | "20070066362" |
"20070070937" | "20070070954" |
"20070072550" | "20070081448" |
"20070081455" | "20070093273" |
"20070104165" | "20070105508" |
"20070117559" | "20070135125" |
"20070135166" | "20070160012" |
"20070213062" | "20070249340" |
"20070263735" | "20070280370" |
"20070297371" | "20080024382" |
"20080039107" | "20080069032" |
"20080076432" | "20080125154" |
"20080192682" | "20080199183" |
"20080212588" | "20080253375" |
"20080268844" | "20080268848" |
"20080279125" | "20090022066" |
"20090022098" | "20090060076" |
"20090103494" | "20090129334" |
"20090168700" | "20090175222" |
"20090180411" | "20090252200" |
"20090274232" | "20090305711" |
"20090327546" | "20100002585" |
"20100002597" | "20100002618" |
"20100020815" | "20100034148" |
"20100040034" | "20100061243" |
"20100061496" | "20100067505" |
"20100098014" | "20100142479" |
"20100142638" | "20100238902" |
"20100254354" | "20110019608" |
"20110019656" | "20110064066" |
"20110064172" | "20110069742" |
"20110096751" | "20110149869" |
"20110149870" | "20110149997" |
"20110206108" | "20110222504" |
"20110228870" | "20110230141" |
"20110235618" | "20110237262" |
"20110244868" | "20110281603" |

"20110292974" | "20110310725").PN.

S$120

262

("20110310846" | "20110310847" |
"20110310848" | "20110310874" |
"20120027136" | "20120044982" |
"20120082270" | "20120147982" |
"20120243626" | "20120250787" |

US-PGPUB;
USPAT

ADJ

ON

2018/05/09
15:54
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EAST Search History

"20120281676" | "20120287947" |
"20120327905" | "20130003526" |

"20130010729" | "20130016603" |

"20130022020" | "20130077468" |

"20130077469" | "20130148609" |

"20130155923" | "20130250858" |

"20130301400" | "20130316666" |

"20130322399" | "20130329695" |

"20140003471" | "20140023046" |

"20140036823" | "20140050249" |

"20140119342" | "20140140188" |

"20140140189" | "20140146916" |

"20140146924" | "20140187248" |

"20140226563" | "20140233502" |

"20140341323" | "20150016297" |

"20150065141" | "20150111614" |

"20150229573" | "20150244430" |

"2272312" | "3317912" | "3681770" |
"3803625" | "4101901" | "4128740" |
"4144496" | "4475010" | "4736453" |
"4825222" | "4829554" | "5113525" |
"5134709" | "5161249" | "5212930" |
"5265263" | "5276907" | "5307507" |
"5365571" | "5396649" | "5404574" |
"5448761" | "5475864" | "5491833" |
"5491837" | "5507008" | "5548813" |
"5574977" | "5590399" | "5603082" |
"5606727" | "5613200" | "5649292" |
"5684491" | "5697059" | "5722043" |
"5726978" | "5732353" | "5740536" |
"5771449" | "5771454" | "5787352" |
"5790551" | "5809423" | "5818385" |
"5828948" | "5835859" | "5887263" |
"5896573" | "5901356" | "5926763" |
"5956643" | "5960349" | "5963865" |
"5969689" | "5974327" | "6002934" |
"6009332" | "6023459" | "6047175" |
"6047187" | "6047189" | "6055230" |
"6069591" | "6070090" | "6091954" |
"6095820" | "6104935" | "6108321" |
"6112092" | "6118767" | "6119011" |
"6128497" | "6128498" | "6134442" |
"6138024" | "6154654" | "6154655" |
"6178328" | "6181918" | "6219541" |
"6219554" | "6229486" | "6230016" |
"6243584" | "6246674" | "6249256" |
"6259685" | "6266527" | "6272337" |
"6272348" | "6278723" | "6295453" |
"6304762" | "6317598" | "6330429" |
"6334057" | "6351643" | "6360107" |
"6388999" | "6400697" | "6400704" |
"6400955" | "6405043" | "6405058" |
"6418316" | "6421542" | "6438386" |
"6459901" | "6463301" | "6470183" |
"6470195" | "6473467" | "6480558" |
"6486832" | "6487414" | "6493331" |
"6496490" | "6497599" | "6505045" |
"6507568" | "6519240" | "6522885" |
"6531985" | "6539203" | "6542485" |
"6542736" | "6549169" | "6560443" |
"6580912" | "6591108" | "6597920" |
"6597927" | "6606499" | "6615047" |
"6650655" | "6654612" | "6690657" |
"6693510" | "6697626" | "6708036" |
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EAST Search History

"6728544" | "6738599" | "6741837" |
"6744743" | "6748218" | "6774864" |
"6795409" | "6842632" | "6870515" |
"6871073" | "6889047" | "6898431" |
"6906674" | "6914577" | "6930991" |
"6940845" | "6952454" | "6975666" |
"6999772" | "7006464" | "7010015" |
"7039441" | "7042856" | "7042858" |
"7047473" | "7050812" | "7069009" |
"7085572" | "7085579" | "7095709" |
"7103325" | "7120395" | "7130636" |
"7133380" | "7136654" | "7145880" |
"7149239" | "7149255" | "7167690" |
"7171248" | "7177298" | "7180877" |
"7181258" | "7184772" | "7187933" |
"7193562" | "7194017" | "7200405" |
"7202824" | "7212822" | "7216267" |
"7224977" | "7233810" | "7257376" |
"7274944" | "7280467" | "7280829" |
"7292198" | "7302278" | "7305246" |
"7308270" | "7315533" | "7317750" |
"7336930" | "7336956" | "7348930" |
"7349480" | "7349496" | "7349701" |
"7358912" | "7359675" | "7362280" |
"7366178" | "7373151" | "7373176" |
"7382840" | "7386036").PN.

S121

153

("7392014" | "7394860" | "7397864" |
"7400860" | "7403541" | "7415288" |
"7418273" | "7424298" | "7428269" |
"7466985" | "7469024" | "7489282" |
"7496147" | "7498996" | "7498999" |
"7511680" | "7512408" | "7522515" |
"7522526" | "7522552" | "7525486" |
"7535866" | "7548506" | "7548752" |
"7590064" | "7594010" | "7594151" |
"7595756" | "7599699" | "7609790" |
"7616959" | "7636573" | "7639106" |
"7646343" | "7652632" | "7653083" |
"7664193" | "7664195" | "7675474" |
"7680211" | "7706477" | "7733974" |
"7746800" | "7751492" | "7768979" |
"7769078" | "7773578" | "7773961" |
"7796544" | "7808937" | "7809073" |
"7813441" | "7817603" | "7822386" |
"7860502" | "7864735" | "7873319" |
"7876838" | "7876840" | "7880683" |
"7893882" | "7899497" | "7912012" |
"7924879" | "7924949" | "7929921" |
"7961696" | "7962826" | "7965252" |
"7978608" | "7979072" | "7990841" |
"7995512" | "8005128" | "8009646" |
"8018904" | "8018975" | "8023466" |
"8036129" | "8045988" | "8050178" |
"8085814" | "8090006" | "8098683" |
"8111678" | "8121177" | "8130854" |
"8139658" | "8165094" | "8194776" |
"8213292" | "8238342" | "8248993" |
"8249024" | "8254259" | "8265675" |
"8270383" | "8279836" | "8289902" |
"8295884" | "8312142" | "8325695" |
"8331324" | "8340072" | "8345651" |
"8355321" | "8391338" | "8400922" |
"8428039" | "8428636" | "8437760" |
"8437761" | "8441918" | "8442009" |

US-PGPUB;
USPAT

ADJ

ON

2018/05/09
15:54
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EAST Search History

"8442051" | "8446879" | "8446892" |
"8457263" | "8477803" | "8514863" |
"8515352" | "8537782" | "8547951" |
"8571132" | "8572250" | "8582441" |
"8594252" | "8611305" | "8619713" |
"8654648" | "8654689" | "8675509" |
"8681684" | "8706116" | "8724480" |
"8767885" | "8780957" | "8781399" |
"8830816" | "8842581" | "8848765" |
"8855089" | "8909226" | "8942082" |
"8964912" | "8971461" | "9025581" |
"9036515" | "9049610" | "9055545" |
"9071403" | "9100152" |
"9100964").PN.
S122 {64 (S110 or S111 or S112 or S113 or S114 {US-PGPUB; §ADJ ON 2018/05/09
or S115 or S116 or S117 or S118 or USPAT; 15:58
S119 or $120 or S121) and mimo and USOCR,;
directional antenna FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB
S123 32 S122 and "802.11" US-PGPUB; §{ADJ ON 2018/05/09
USPAT; 16:03
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S124 45 S122 and "802.11n" US-PGPUB; {{ADJ ON 2018/05/09
USPAT; 16:03
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S125 #100 §(("LASTI NGER") near3 ("Roc")).INV. US-PGPUB; §{ADJ ON 2018/05/09
USPAT; 16:09
USOCR
S126 {80 (("SPENIK") near3 ("John")).INV. US-PGPUB; {ADJ ON 2018/05/09
USPAT; 16:09
USOCR
S$127 §80 (("WOODBURY") near3 ("Brian")).INV. US-PGPUB; {ADJ ON 2018/05/09
USPAT; 16:10
USOCR
S128 47 woodbury.as. or woodbury.aanm. US-PGPUB; {ADJ ON 2018/05/09
USPAT; 16:10
USOCR
S129 47 (8125 or S126 or S127 or S128) and US-PGPUB; {{ADJ ON 2018/05/09
mimo and directional antenna and USPAT; 16:10
"802.11n" USOCR
S130 §3 15/406661 and means US-PGPUB; {{ADJ ON 2018/05/09
USPAT; 16:27
USOCR
S131 §155354 {{(H04B7/0456,024,0495 or HO4B17/15 or {US-PGPUB; §{ADJ ON 2018/05/09
H04W84/12,18 or HO4W80/04).cpc. USPAT; 18:17
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB
i { 3 H] M
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EAST Search History

5132

104268

(370/338,328 or
455/422.1,424,443,452.2 or
375/259,260,267,285,295,296,299).ccls.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/05/09
18:17

5133

486

§(S131 or $132) and mimo and directional

jjantenna and "802.11n"

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/05/09
18:18

S134

77

S133 and (@pd< = "20060228" OR
@ad< ="20060228" OR
@rlad< ="20060228" OR
@prad< = "20060228")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/05/09
18:18

$135

5136

S134 and (adaptive with beamforming)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
| BMTTDB

ADJ

1242

("6" or "7") and mimo and directional
antenna and "802.11n"

US-PGPUB;
USPAT;
USOCR

ADJ

ON

ON

2018/05/09
18:18

2018/07/14
17:17

5150

171444

(H04B7/0456,024,0495 or HO4B17/15 or
HO4W84/12,18 or HO4W80/04).cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/10/11
14:53

S151

106089

(370/338,328 or
455/422.1,424,443,452.2 or
375/259,260,267,285,295,296,299)..ccls.

US-PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
14:53

$152

5153

1528

(8150 or S151) and mimo and directional
antenna

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

103

S152 and (adaptive with beamforming)
and (protocol or "802.11")

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

ON

2018/10/11
15:36

2018/10/11
15:36

S154

102

J(("LASTINGER") near3 ("Roc")).INV.

N

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/10/11
17:22

S§155

82

(("SPENIK") near3 ("John")).INV.

N
N
y
N

H
N
N
N

US-PGPUB;
USPAT;

ADJ

ON

2018/10/11
17:22
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EAST Search History

Jusocr

S156

82

§(("WOODBUR ") near3 ("Brian")).INV.

N

H
N
N
N
3

US-PGPUB;
USPAT;
USOCR

ADJ

ON

2018/10/11
17:23

S§157

22

(Woodbury Wireless).as. or (Woodbury
Wireless).aanm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/10/11
17:23

5158

64

(5154 or S155 or S156 or S157) and
mimo and directional antenna

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/10/11
17:23

5159

S158 and (adaptive with beamforming)
and (protocol or "802.11")

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
17:23

§160

58

S158 and (protocol or "802.11")

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
17:23

S161

58

§160 not S153

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2018/10/11
17:23

5162

"10069548".pn.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
17:49

5163

"10069548".pn. and (protocol).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/11
18:30

S164

"9859963".pn.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/10/12
17:30
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EAST Search History

S165 {7 "10063297".pn. US-PGPUB; {ADJ ON 2018/10/12
USPAT,; 18:29
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
EAST Search History (I nterference)
Ref {jHits {Search Query DBs Default {{Plurals Time
# Operator Stamp
S52 1142070 {{(H04B7/0456,024,0495 or H04B17/15 or us- ADJ ON 2017/07/18
H04W84/12,18 or HO4W80/04).cpc. PGPUB; 20:43
USPAT
S53 1168358 {{(370/338,328 or 455/422.1,424,443,452.2 {§US- ADJ ON 2017/07/18
or 375/259,260,267,285,295,296,299).ccls. {iPGPUB; 20:43
USPAT
S54 180 (852 and $53) and mimo and directional US ADJ ON §2017/07/18
antenna \PGPUB; 120:44
JUSPAT
S55 {65 S54 and (@pd< ="20060228" OR US ADJ ON §2017/07/18
@ad< ="20060228" OR @rlad< = "20060228"§ PGPUB; 20:44
OR @prad< ="20060228") HUSPAT
S56 161 S55 and protocol jUs- ADJ ON 2017/07/18
\IPGPUB; 120:44
YUSPAT
8§57 {3832 {imimo and directional antenna US— ADJ ON §2017/07/18
§PGPUB; §21 :39
HUSPAT
S58 {985 S57 and (antenna with protocol) US ADJ ON §2017/07/18
§PGPUB; §21 :39
HUSPAT
S59 18 S57 and (first protocol same second jUs- ADJ ON 2017/07/18
protocol) \IPGPUB; 121:40
JUSPAT
S60 {95 (("LASTINGER") near3 ("Roc")).INV. us- ADJ ON 2017/07/18
PGPUB; 21:43
USPAT
S61 {78 (("SPENIK") near3 ("John")).INV. uUs- ADJ ON 2017/07/18
PGPUB; 21:44
USPAT
S62 {75 (("WOODBURY") near3 ("Brian")).INV. uUs- ADJ ON 2017/07/18
PGPUB; 21:44
USPAT
S63 {10 (Woodbury Wireless).as. or (Woodbury Us- ADJ ON 2017/07/18
Wireless).aanm. PGPUB; 21:44
USPAT
S64 {53 (860 or S61 or S62 or S63) and mimo and us- ADJ ON 2017/07/18
direction$2 antenna PGPUB; 21:46
USPAT
S69 {193 MIMO and (overlap$4 with sector) and us- ADJ ON 2017/07/19
directional antenna PGPUB; 22:22
USPAT
S70 78 $69 and (@pd< ="20060228" OR Us- ADJ ON 2017/07/19
@ad< ="20060228" OR @rlad< ="20060228"{{PGPUB; 22:22
““““““““ OR @prad< ="20060228") USPAT
S71 {96 (("LASTINGER") near3 ("Roc")).INV. us- ADJ ON 2017/10/22

file:///C/Users/slee7/Documents/e-Red%20Folder/16120258/EASTSearchHistory.16120258 _AccessibleVersion.htm[10/14/2018 12:30:35 AM]

Exhibit 1002

Nokia v. Woodbury Wireless Inc.

Page 000197



EAST Search History

PGPUB; 18:23
USPAT
S72 78 (("SPENIK") near3 ("John")).INV. us- ADJ ON 2017/10/22
PGPUB; 18:23
USPAT
S73 76 (("WOODBURY") near3 ("Brian")).INV. jUs- ADJ ON 2017/10/22
\IPGPUB; §18:23
YUSPAT !
S74 {10 (Woodbury Wireless).as. or (Woodbury US ADJ ON §2017/10/22
Wireless).aanm. \IPGPUB; §18:24
{USPAT
S75 {18 (S71 or S72 or S73 or S74) and mimo and US— ADJ ON §2017/10/22
direction$2 antenna and (transmi$5 with ~ {PGPUB; §18:30
simultaneous$2) HUSPAT i
S76 2 (S71 or S72 or S73 or S74) and mimo and US- ADJ ON §2017/10/22
direction$2 antenna and (transmi$5s with  {PGPUB; §18:31
simultaneous$2).cim. HUSPAT i
S77 44043 {(HO4B7/0456,024,0495 or HO4B17/15 or US ADJ ON §2017/10/22
H04W84/12,18 or H04W80/04).cpc. \|PGPUB; §19:02
JUSPAT N
S78 {68402 #{(370/338,328 or 455/422.1,424,443,452.2 US ADJ ON §2017/10/22
or 375/259,260,267,285,295,296,299).ccls. {PGPUB; §19:02
JUSPAT
S79 1659 (877 or S78) and mimo and direction$2 Us- ADJ ON 2017/10/22
antenna and (transmi$5 with PGPUB; 19:02
simultaneous$2) USPAT
S80 {191 S79 and (@pd<="20060228" OR us- ADJ ON 2017/10/22
@ad< ="20060228" OR @rlad<="20060228"}{PGPUB; 19:02
OR @prad< = "20060228") USPAT
S81 {155 S80 and protocol Us- ADJ ON 2017/10/22
PGPUB; 19:03
USPAT
S82 157 881 and (feedback with antenna) Us- ADJ ON 2017/10/22
PGPUB; 19:04
USPAT
S83 73 (S80) and (interference with transmi$5 with §US- ADJ ON 2017/10/22
simultaneous$2) PGPUB; 19:05
USPAT
S87 144043 {{(H04B7/0456,024,0495 or H04B17/15 or Us- ADJ ON 2017/10/23
H04W84/12,18 or HO4W80/04).cpc. PGPUB; 09:55
USPAT
S88 1168402 1{(370/338,328 or 455/422.1,424,443,452.2 {US- ADJ ON 2017/10/23
or 375/259,260,267,285,295,296,299).ccls. {PGPUB; 09:55
.............. USPAT
S89 {1659 (S87 or S88) and mimo and direction$2 us- ADJ ON 2017/10/23
antenna and (transmi$5 with PGPUB; 09:55
] simultaneous$2) USPAT
S90 {191 S89 and (@pd<="20060228" OR us- ADJ ON 2017/10/23
@ad< ="20060228" OR @rlad< ="20060228"}{PGPUB; 09:55
OR @prad< ="20060228") USPAT
S91 {73 (890) and (interference with transmi$s with §US- ADJ ON 2017/10/23
simultaneous$2) PGPUB; 09:55
USPAT
S92 {0 S91 and (adaptive with directional antenna) US ADJ ON §2017/10/23
and (interference with directinal antenna) §PGPUB; 1109:55
USPAT
1S93 {34  S91 and (adaptive with directional antenna) JUS-  JADJ 1ON  42017/10/23;
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PGPUB; 10:02
USPAT

S94 115 (10/880387 or 10/869201) and (feedback or §US- ADJ ON 2017/10/23

(information with device)) PGPUB; 11:31
USPAT

S95 {13413 jj(directional antenna) and §US— ADJ ON §2017/10/23
(@pd<="20060228" OR @ad< ="20060228" PGPUB; 11:40
OR @rlad<="20060228" OR USPAT
@prad< ="20060228")

S96 {174 S95 and ((feedback or (information with US ADJ ON §2017/10/23
device)) with (alter$3 or adjust$4 or §PGPUB; 11:45
chang$3) with antenna) HUSPAT

897 4 adjust$4 with directional antenna with US ADJ ON 12017/10/23
((reduc$3 or mitigat$3) near3 interference) {|PGPUB; 113:06

JUSPAT !

S98 {0 (adapt$3 or adjust$4) with directional US— ADJ ON §2017/10/23
antenna with ((reduc$3 or mitigat$3) near3 §PGPUB; §16:19
interference) with beamform$3 HUSPAT N

S99 {41 (adapt$3 or adjust$4) with directional US ADJ ON §2017/10/23
antenna with beamform$3 \IPGPUB; 416:19

HUSPAT
S100 {8 S99 and (@pd<="20060228" OR US ADJ ON §2017/10/23
@ad<="20060228" OR @rlad<= "20060228"§ PGPUB; 16:19
OR @prad< ="20060228") #USPAT
S101 {159 (adapt$3 or adjust$4) with beamform$3 us- ADJ ON 2017/10/23
with interference with (device or UE or PGPUB; 16:32
terminal or user equipment) USPAT
S$102 {26 S101 and (@pd< ="20060228" OR us- ADJ ON 2017/10/23
@ad< ="20060228" OR @rlad< ="20060228"{{PGPUB; 16:32
OR @prad< ="20060228") USPAT
S137 {100 (("LASTINGER") near3 ("Roc")).INV. us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S$138 {80 (("SPENIK") near3 ("John")).INV. us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S139 {80 (("WOODBURY") near3 ("Brian")).INV. us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S140 47 woodbury.as. or woodbury.aanm. Us- ADJ ON 2018/07/14
PGPUB; 17:08
USPAT

S141 {7 (8137 or S138 or S139 or S140) and mimo  {US- ADJ ON 2018/07/14
and directional antenna and "802.11n" PGPUB; 17:08

““““““““ USPAT

S$142 {50413 {{(HO4B7/0456,024,0495 or H04B17/15 or us- ADJ ON 2018/07/14
H04W84/12,18 or H0O4W80/04).cpc. PGPUB; 17:17

_ USPAT

S$143 168429 {{(370/338,328 or 455/422.1,424,443,452.2 {US- ADJ ON 2018/07/14
or 375/259,260,267,285,295,296,299).ccls. {{PGPUB; 17:17

USPAT

S144 {522 (8142 or $143) and mimo and directional us- ADJ ON 2018/07/14

antenna and "802.11n" PGPUB; 17:17
USPAT

S145 180 S$144 and (@pd< ="20060228" OR US~ ADJ ON §2018/07/14
@ad< ="20060228" OR @rlad<= "20060228"§ PGPUB; 17:18
OR @prad< ="20060228") JUSPAT
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S146 {18 S$145 and (beamform$3 or beam?form$3) Us- ADJ ON 2018/07/14
PGPUB; 17:19
USPAT
S147 4575 (beamform$3 or beam?form$3) and mimo  US- ADJ ON 2018/07/14
and directional antenna and "802.11n" PGPUB; 18:10
USPAT
5148 {30 S$147 and (@pd< ="20060228" OR US— ADJ ON §2018/07/14
@ad< = "20060228" OR @rlad< = "20060228"}{PGPUB; {{18:10
OR @prad< ="20060228") YUSPAT
S149 {12 {5148 not S146 jUs-  JADJ ON  §2018/07/14
\{PGPUB; 18:10
USPAT N

10/14/2018 12:30:30 AM
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35 20140050249 A1 0014-02-20 Khandekar et al.
36 20140023046 A1 P014-01-23 Ma et al.
37 20140036823 A1 014-02-06 Ma et al.
38 20140003471 A1 P014-01-02 | AMBA et al.
39 20130301400 A1 P013-11-14 Ma et al.
40 20130322399 A1 P013-12-05 Ma et al.
41 20130329695 A1 P013-12-12 Senarath et al.
42 20130316666 A1 P013-11-28 Medlock et al.
43 20130250858 A1 P013-09-26 Senarath et al.
44 20130155923 A1 P013-06-20 IYletal.
45 20130148609 A1 P013-06-13 RAM et al.
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46 20130077469 A1 P013-03-28 Ma et al.
47 20130077468 A1 P013-03-28 Ma et al.
48 20120327905 A1 P012-12-27 Ma et al.
49 20130022020 A1 P013-01-24 Novak et al.
50 20130016603 A1 P013-01-17 Novak et al.
51 20130010729 A1 P013-01-10 Novak et al.
52 D0130003526 A1 D013-01-03 Novak et al.
53 20120287947 A1 P012-11-15 IYletal.
54 20120281676 A1 012-11-08 Ma et al.
55 20120243626 A1 P012-09-27 MA et al.
56 20120250787 A1 P012-10-04 MA etal
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57 20120082270 A1 012-04-05 Kent et al.
58 20120027136 A1 P012-02-02 MA et al.
59 20110310848 A1 P011-12-22 Ma et al.
60 20110310847 A1 P011-12-22 Ma et al.
61 20110310846 A1 P011-12-22 Ma et al.
62 20110310725 A1 P011-12-22 Ma et al.
63 20110292974 A1 P011-12-01 | amba et al.
64 20110237262 A1 P011-09-29 SENARATH et al.
65 20110235618 A1 011-09-29 SENARATH et al.
66 20110222504 A1 P011-09-15 Ma et al.
67 20110244868 A1 011-10-06 SENARATH et al.
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68 20110149997 A1 011-06-23 Iietal
69 20110149870 A1 P011-06-23 [Yietal
70 20110149869 A1 011-06-23 IYietal
71 20110096751 A1 P011-04-28 Ma et al.
72 20110069742 A1 011-03-24 Narayan et al.
73 20110064172 A1 P011-03-17 Dlson et al.
74 20110064066 A1 P011-03-17 | amba et al.
75 20110019656 A1 P011-01-27 McCloud et al.
76 20110019608 A1 P011-01-27 Dohler et al.
77 20100238902 A1 P010-09-23 Ui et al.
78 20100254354 A1 P010-10-07 Sutivong et al.
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79 20100142479 A1 010-06-10 Black et al.
80 20100142638 A1 P010-06-10 Jalali et al.
81 20100098014 A1 010-04-22 | arsson
82 20100061496 A1 P010-03-11 Black et al.
83 20100061243 A1 P010-03-11 IYletal
84 20100034148 A1 P010-02-11 hang et al.
85 20100040034 A1 010-02-18 Shah
86 20100020815 A1 P010-01-28 IYletal.
87 20090305711 A1 P009-12-10 Rinne et al.
88 20100002597 A1 P010-01-07 Sampath et al.
89 D0100002585 A1 D010-01-07  l¥letal.
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90 20090327546 A1 P009-12-31 Guri et al.
91 20090274232 A1 P009-11-05 Sutivong et al.
92 20090252200 A1 P009-10-08 Dohler et al.
93 20090180411 A1 P009-07-16 IYletal.
94 20090175222 A1 P009-07-09 IYletal
95 20090168700 A1 P009-07-02 [ietal
96 20090103494 A1 P009-04-23 Ma et al.
97 20090129334 A1 P009-05-21 Ma et al.
98 20090060076 A1 P009-03-05 MA etal
99 20090022098 A1 P009-01-22 Novak et al.
100 20080268844 A1 P008-10-30 Ma et al.
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101 20080279125 A1 P008-11-13 Hottinen
102 20080268848 A1 P008-10-30 ITOMOE et al.
103 20080253375 A1 P008-10-16 IYietal
104 20080212588 A1 P008-09-04 IYletal.
105 20080199183 A1 P008-08-21 Liu et al.
106 20080192682 A1 P008-08-14 MATSUMOTO et al.
107 20080076432 A1 P008-03-27 Senarath et al.
108 20080069032 A1 P008-03-20 Liu
109 20080039107 A1 P008-02-14 Ma et al.
110 0070263735 A1 P007-11-15 [Tong et al.
111 D0070280370 A1 D007-12-06 | iu
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112 20070213062 A1 P007-09-13 Medlock et al.
113 20070249340 Al P007-10-25 Hiltunen et al.
114 20070160012 A1 P007-07-12 Liu

115 20070135166 Al P007-06-14 Ding et al.
116 20070135125 A1 P007-06-14 Kim et al.

117 20070117559 Al P007-05-24 [Trivedi et al.
118 20070070954 A1 P007-03-29 Kim et al.

119 20070104165 Al P007-05-10 Hanaoka et al.
120 20070105508 A1 P007-05-10 [Tong et al.
121 20070081455 Al P007-04-12 Kashima et al.
122 20070081448 A1 P007-04-12 Ahmed et al.
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123 20070072550 A1 P007-03-29 MWang

124 20070066362 Al P007-03-22 Ma et al.

125 20070025236 A1 P007-02-01 Ma etal.

126 20070064586 Al P007-03-22 Ma et al.

127 20070054621 A1 P007-03-08 | arsson

128 20060291371 Al P006-12-28 Butivong et al.
129 20060234777 A1 2006-10-19 \annithamby et al.
130 20060233277 Al P006-10-19 Chen

131 20060227730 A1 2006-10-12 McCloud et al.
132 20060268962 Al P006-11-30 Cairns et al.
133 20060252436 A1 2006-11-09 [Tirkkonen et al.
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134 20060245509 A1 P006-11-02 Khan et al.
135 20060215592 A1 P006-09-28 [Tomoe et al.
136 20060193268 A1 P006-08-31 PMvalton et al.
137 20060209754 A1 P006-09-21 Ui et al.
138 0060195576 A1 P006-08-31 Rinne et al.
139 20060182063 A1 P006-08-17 Ma et al.
140 20060159160 A1 P006-07-20 Kim et al.
141 20060135169 A1 P006-06-22 Sampath et al.
142 20060146760 A1 P006-07-06 Khandekar et al.
143 20060121946 A1 P006-06-08 Mvalton et al.
144 20060093067 A1 P006-05-04 Ualali et al.
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145 20060088007 A1 P006-04-27 Ualali et al.
146 0060077935 A1 P006-04-13 Hamalainen et al.
147 20060072629 A1 P006-04-06 Kent et al.
148 0060002346 A1 P006-01-05 Sutivong et al.
149 20060023666 A1 P006-02-02 Ualali et al.
150 20050281228 A1 P005-12-22 Oh et al.
151 D0050277422 A1 D005-12-15 Baker et al.
152 20050277400 A1 P005-12-15 Shah
153 20050141593 A1 P005-06-30 Pasanen et al.
154 20050111376 A1 P005-05-26 Raghothaman et al.
155 20050085195 A1 P005-04-21 JTong et al.
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156 20050047485 A1 2005-03-03 Khayrallah et al.
157 20050078742 Al P005-04-14 Cairns et al.
158 20050018789 A1 P005-01-27 Uia et al.

159 20050026616 Al P005-02-03 Cavalli et al.
160 20050002323 A1 2005-01-06 Hadad

161 20040253955 Al P004-12-16 | ove et al.

162 20040224691 A1 2004-11-11 Hadad

163 20040131007 Al P004-07-08 Smee et al.

164 20040116146 A1 004-06-17 Sadowsky et al.
165 20040121774 Al P004-06-24 Rajkotia et al.
166 20040132494 A1 004-07-08 [Tirkkonen et al.
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167 20040131025 A1 2004-07-08 Dohler et al.

168 20040127257 Al P004-07-01 Raghothaman et al.
169 20040057530 A1 2004-03-25 [Tarokh et al.

170 20040066866 Al P004-04-08 [Tong et al.

171 20040086027 A1 2004-05-06 Shattil

172 20030235147 Al P003-12-25 MValton et al.

173 20030123425 A1 P003-07-03 Valton et al.

174 20030128705 Al P003-07-10 [vietal
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Initials* | No

1 Notice of Allowance from U.S. Application No. 12/020,932, dated May 16, 2008

2 Notice of Allowance from U.S. Application No. 12/021,278, dated September 11, 2009

3 Notice of Allowance from U.S. Application No. 12/134,122, dated Octcber 22, 2010

4 Non-Final Office Action from U.S. Application No. 12/134,122, dated May 24, 2010

5 Notice of Allowance from U.S. Application No. 12/134,959, dated August 10, 2010

6 Non-Final Office Action from U.S. Application No. 12/134,959, dated February 24, 2010

7 Notice of Allowance from U.S. Application No. 13/118,386, dated November 9, 2012

8 Non-Final Office Action from U.S. Application No. 13/118,386, dated May 3, 2012

9 Notice of Allowance from U.S. Application No. 13/192,181, dated September 25, 2012
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10 Non-Final Office Action from U.S. Application No. 13/192,181, dated June 1, 2012

11 Non-Final Office Action from U.S. Application No. 13/192,181, dated February 22, 2012
12 Notice of Allowance from U.S. Application No. 13/211,529, dated December 9, 2011

13 Notice of Allowance from U_S. Application No. 13/218,185, dated June 12, 2012

14 Non-Final Office Action from U.S. Application No. 13/218,185, dated March 28, 2012
15 Notice of Allowance from U_S. Application No. 13/348,523, dated June 26, 2014

16 Non-Final Office Action from U.S. Application No. 13/348,523, dated January 2, 2014
17 Notice of Allowance from U.S. Application No. 13/566,986, dated March 4, 2013

18 Non-Final Office Action from U.S. Application No. 13/566,986, dated November 1, 2012
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

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

Signature [Thomas D. Fortenberry/ Date {(YYYY-MM-DD) 2018-09-01
Name/Print Thomas Fortenberry Registration Number |56537

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
ALY REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /S.M.L/

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000232



16/120,258 - GAU: 2632

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.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 record s.

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 3 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.5.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.

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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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Confirmation No.: 3304
Roc Lastinger Examiner:
Application No.: 16/120,258 Art Unit: 2414
File Date: 09-01-2018 Docket No.: WBWLOO1H
Title: MIMO Methods and Systems
Date: 09/17/2018

PRELIMINARY AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Examiner:

Prior to substantive examination, please consider the following believed to place the

claims in condition for allowance.
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Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

1.-30. (Cancelled)

31. (New) A computer-implemented method, comprising:

providing access to a multiple-input-multiple-output (MIMO)-capable access point

including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

selecting at least one channel based on one or more channel characteristics, for

initiating a first transmission to a first portable wireless device and initiating a second
transmission to a second portable wireless device, such that at least a portion of the first
transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;

receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;
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altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to direct the first transmission more towards the
first portable wireless device as compared to the second portable wireless device, thereby
reducing interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to direct the second transmission more towards
the second portable wireless device as compared to the first portable wireless device, thereby
reducing the interference between the first transmission and the second transmission when the
at least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

transmitting first data in connection with the first transmission to the first portable

wireless device;

transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information, so as

to direct the third transmission towards the third portable wireless device; and

transmitting third data in connection with the third transmission to the third portable
wireless device, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.
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32. (New) The computer-implemented method of Claim 31, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different, in at
least one respect, from the at least one channel, for preventing interference between the third
transmission via the 802.11n protocol, and at least one of the first transmission or the second

transmission via the another 802.11 protocol.

33. (New) The computer-implemented method of Claim 32, wherein a plurality of radios are
utilized including a first radio configured to communicate via the another 802.11 protocol and a
second radio configured to communicate via the 802.11n protocol, and different antennas are
used for the another 802.11 protocol and the 802.11n protocol, so that sufficient resources are
available to the 802.11n protocol and the another 802.11 protocol, when at least a portion of
the third transmission occurs simultaneously with at least one of the first transmission or the

second transmission.

34, (New) The computer-implemented method of Claim 33, wherein the at least one
channel includes multiple channels that, together, have a greater bandwidth than the particular

channel.

35. (New) The computer-implemented method of Claim 31, wherein the at least one
channel includes multiple channels including a first channel and a second channel, and the first
transmission to the first portable wireless device is initiated via the first channel, and the

second transmission to the second portable wireless device is initiated via the second channel.

36. (New) The computer-implemented method of Claim 31, wherein the first transmission
and the second transmission are both initiated on the at least one channel which includes the

same single channel.

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000290



Page : 5 of 18

37. (New) The computer-implemented method of Claim 31, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different from

the at least one channel.

38. (New) The computer-implemented method of Claim 31, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is the same as the

at least one channel.

39. (New) The computer-implemented method of Claim 31, wherein the first transmission
occurs simultaneously with the second transmission with both the first transmission and the

second transmission using all of the antennas.

40. (New) The computer-implemented method of Claim 31, wherein the first transmission
occurs simultaneously with the second transmission with both the first transmission and the

second transmission using different subsets of the antennas.

41. (New) The computer-implemented method of Claim 31, wherein the multiple-input-
multiple-output (MIMO)-capable access point includes a multiple-user multiple-input-multiple-

output (MU-MIMO)-capable access point.

42. (New) The computer-implemented method of Claim 31, and further comprising: utilizing
a plurality of radios including a first radio configured to communicate via the another 802.11
protocol and a second radio configured to communicate via the 802.11n protocol, so that
sufficient resources are available to the 802.11n protocol and the another 802.11 protocol,
when at least a portion of the third transmission occurs simultaneously with at least one of the

first transmission or the second transmission.

43, (New) The computer-implemented method of Claim 31, wherein a channel difference is

used for the 802.11n protocol and the another 802.11 protocol for increased data throughput.
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44, (New) The computer-implemented method of Claim 31, wherein different radios,
different antennas, and a channel difference are used for the first wireless protocol and the

second wireless protocol for increased data throughput.

45, (New) A computer-implemented method, comprising:

positioning one or more multiple-input-multiple-output (MIMO)-capable access points
so that the one or more multiple-input-multiple-output (MIMO)-capable access points provide
a coverage dictated by a positioner of the one or more multiple-input-multiple-output (MIMO)-
capable access points, each of the one or more multiple-input-multiple-output (MIMO)-capable

access points including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

selecting at least one channel based on one or more channel characteristics, for

initiating a first transmission to a first portable wireless device and initiating a second
transmission to a second portable wireless device, such that at least a portion of the first
transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;
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receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;

altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to direct the first transmission more towards the
first portable wireless device as compared to the second portable wireless device, thereby
reducing interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to direct the second transmission more towards
the second portable wireless device as compared to the first portable wireless device, thereby
reducing the interference between the first transmission and the second transmission when the
at least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

transmitting first data in connection with the first transmission to the first portable

wireless device;

transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information, so as

to direct the third transmission towards the third portable wireless device; and
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transmitting third data in connection with the third transmission to the third portable
wireless device, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.

46. (New) The computer-implemented method of Claim 45, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different, in at
least one respect, from the at least one channel, for preventing interference between the third
transmission via the 802.11n protocol, and at least one of the first transmission or the second

transmission via the another 802.11 protocol.

47. (New) The computer-implemented method of Claim 46, wherein a plurality of radios
are utilized including a first radio configured to communicate via the another 802.11 protocol
and a second radio configured to communicate via the 802.11n protocol, and different
antennas are used for the another 802.11 protocol and the 802.11n protocol, so that sufficient
resources are available to the 802.11n protocol and the another 802.11 protocol, when at least
a portion of the third transmission occurs simultaneously with at least one of the first

transmission or the second transmission.

48, (New) The computer-implemented method of Claim 47, wherein the at least one
channel includes multiple channels that, together, have a greater bandwidth than the particular

channel.

49, (New) The computer-implemented method of Claim 45, wherein the at least one
channel includes multiple channels including a first channel and a second channel, and the first
transmission to the first portable wireless device is initiated via the first channel, and the

second transmission to the second portable wireless device is initiated via the second channel.
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50. (New) The computer-implemented method of Claim 45, wherein the first transmission
and the second transmission are both initiated on the at least one channel which includes the

same single channel.

51. (New) The computer-implemented method of Claim 45, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is different from

the at least one channel.

52. (New) The computer-implemented method of Claim 45, wherein the third transmission
to the third portable wireless device is initiated via a particular channel that is the same as the

at least one channel.

53. (New) The computer-implemented method of Claim 45, and further comprising:
utilizing a plurality of radios including a first radio configured to communicate via the first
wireless protocol and a second radio configured to communicate via the second wireless

protocol.

54, (New) The computer-implemented method of Claim 45, and further comprising:
utilizing a plurality of radios including a first radio configured to communicate via the another
802.11 protocol and a second radio configured to communicate via the 802.11n protocol, so
that sufficient resources are available to the 802.11n protocol and the another 802.11 protocaol,
when at least a portion of the third transmission occurs simultaneously with at least one of the

first transmission or the second transmission.

55. (New) The computer-implemented method of Claim 45, wherein the first portable
wireless device includes a first multiple-input-multiple-output (MIMQO)-capable portable
wireless device, and the second portable wireless device includes a second multiple-input-

multiple-output (MIMO)-capable portable wireless device.
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56. (New) The computer-implemented method of Claim 45, wherein the one or more
multiple-input-multiple-output (MIMO)-capable access points include a plurality of the
multiple-input-multiple-output (MIMO)-capable access points which are positioned so that the
plurality of the multiple-input-multiple-output (MIMO)-capable access points collectively
provide an overlap in the coverage as dictated by the positioner of the plurality of the multiple-
input-multiple-output (MIMOQ)-capable access points.

57. (New) A computer-implemented method, comprising:

providing access to a multiple-input-multiple-output (MIMO)-capable access point

including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

sending a first signal to a first portable wireless device;

receiving a second signal from the first portable wireless device;

based on the second signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the first portable wireless device;

sending a third signal to a second portable wireless device;

receiving a fourth signal from the second portable wireless device;

10
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based on the fourth signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the second portable wireless device;

selecting at least one channel based on one or more channel characteristics, for
initiating a first transmission to the first portable wireless device and initiating a second
transmission to the second portable wireless device, such that at least a portion of the first
transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;

receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;

altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to direct the first transmission more towards the
first portable wireless device as compared to the second portable wireless device, thereby
reducing interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to direct the second transmission more towards
the second portable wireless device as compared to the first portable wireless device, thereby
reducing the interference between the first transmission and the second transmission when the
at least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

11
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transmitting first data in connection with the first transmission to the first portable

wireless device;

transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information, so as

to direct the third transmission towards the third portable wireless device; and

transmitting third data in connection with the third transmission to the third portable

wireless device, via a second wireless protocol.

58. (New) The computer-implemented method of Claim 57, wherein the first signal, the
second signal, the third signal, and the fourth signal, are communicated for authentication

purposes.

59. (New) A computer-implemented method, comprising:

positioning one or more multiple-input-multiple-output (MIMO)-capable access points
so that the one or more multiple-input-multiple-output (MIMO)-capable access points provide
a desired coverage, each of the one or more multiple-input-multiple-output (MIMO)-capable

access points including:

a plurality of antennas;

12
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circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

causing communicative coupling between the one or more multiple-input-multiple-

output (MIMO)-capable access points and a server;

receiving a first signal from a first portable wireless device;

based on the first signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the first portable wireless device;

receiving a second signal from a second portable wireless device;

based on the second signal, permitting data communication via the multiple-input-

multiple-output (MIMO)-capable access point for the second portable wireless device;

selecting at least one channel based on one or more channel characteristics, for
initiating a first transmission to the first portable wireless device and initiating a second

transmission to the second portable wireless device, such that at least a portion of the first

transmission occurs simultaneously with at least a portion of the second transmission and both

occur via a first wireless protocol;

receiving first information from the first portable wireless device that is based on a first

measurement performed by the first portable wireless device;

receiving second information from the second portable wireless device that is based on

a second measurement performed by the second portable wireless device;

13
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altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to direct the first transmission more towards the
first portable wireless device as compared to the second portable wireless device, thereby
reducing interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to direct the second transmission more towards
the second portable wireless device as compared to the first portable wireless device, thereby
reducing the interference between the first transmission and the second transmission when the
at least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

transmitting first data in connection with the first transmission to the first portable

wireless device;

transmitting second data in connection with the second transmission to the second

portable wireless device;

receiving third information from a third portable wireless device that is based on a third

measurement performed by the third portable wireless device;

altering at least one aspect of a third transmission, based on the third information, so as

to direct the third transmission towards the third portable wireless device; and

transmitting third data in connection with the third transmission to the third portable
wireless device, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.
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60. (New) The computer-implemented method of Claim 59, wherein at least one of:

said circuitry includes at least one of: a switch, at least one phased array, a controller, or

a processor;,

said circuitry includes radio chain circuitry;

said other 802.11 protocol is a variant of the 802.11n protocol;

said other 802.11 protocol is an advancement over the 802.11n protocol;

said channel characteristics include at least one of a data throughput, a signal-to-noise

ratio, a reduced signal error, a reduced data error, a reduced retransmission request, a reduced

interference, a rejection of multipath signal, a higher transmission rate, or a signal strength;

a difference in channels are used for the first wireless protocol and the second wireless

protocol for increased data throughput, and the difference involves data throughput;

an entirety of the first transmission occurs simultaneously with an entirety of the

second transmission;

said first transmission occurs simultaneously with the second transmission with both the

first transmission and the second transmission using all of the antennas;

said antennas are MIMO antennas;

said antennas are fixed in direction;
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said antennas are varied in direction via beamforming;

said antennas are directional by virtue of being capable of changing direction via

beamforming;

ratio;

said antennas exhibit temporal diversity;

said antennas include directional antennas;

said antennas include omnidirectional antennas;

said antennas include directional antennas that are omnidirectional;

said antennas include directional antennas that have omnidirectional capabilities;

said antennas include directional antennas that are less than omnidirectional;

said at least one radio includes a single radio;

said first, second, and/or third information include a measurement of a signal-to-noise

16
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said first data, the second data, and the third each include different data;

said antennas have associated therewith a MIMO virtual sector including an area where

a MIMO physical sector is to operate;

said first portable wireless device includes a first multiple-input-multiple-output

(MIMO)-capable portable wireless device;

said second portable wireless device includes a second multiple-input-multiple-output

(MIMOQ)-capable portable wireless device;

said third portable wireless device includes a third multiple-input-multiple-output

(MIMOQ)-capable portable wireless device;

said antennas form MIMO virtual sectors that are capable of being selected to provide

MIMO physical sectors; or

said first portable wireless device includes at least one of a mobile device, a client, a

computer, or a hand-held device.
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It should be noted that no claims are intended to be construed under 35 U.S.C. 112,

paragraph 6.

Date:

September 17, 2018

By:

Respectfully submitted,

/Thomas D. Fortenberry/

THOMAS D. FORTENBERRY
Reg. No. 56,537

P.O. Box 2099

Woodville, Texas 75979
Tel. (409) 283-2811

Fax (409) 291-7042
ATTORNEY FOR APPLICANT
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named

. Nonprovisional Application Number (if
Inventor: ROC I—aStInger known):
Title of
Invention: MIMO Methods and Systems

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il [ | Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

sinaure! 1NOMas D. Fortenberry/ bae9/1/2018
Fmimyee 11OMAs D. Fortenberry Fesstaion Number 0003 7

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

*Total of 1

forms are submitted.
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Filing Date:
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MIMO Methods and Systems

First Named Inventor/Applicant Name:

Roc Lastinger

Filer:

THOMAS DONALD FORTENBERRY

Attorney Docket Number:

WBWLOOTH

Filed as Small Entity

Filing Fees for Track | Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:’-s'l';(t:)l in
Basic Filing:
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EFS ID: 33609465
Application Number: 16120258
International Application Number:
Confirmation Number: 3304
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Customer Number:
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Filer:
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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
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PTO/AIAICT (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent arid Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 19895, no persons are required to respond 1o a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of | Methods and Apparatus for Overlapping MIMO Physical Sectors

Invention

As the below named inventor, | hereby declare that:

This declaration iaafi
is directed to: D The attached application, or

}Sﬂ United States application or PCT intermational application number 14/476,628

08/03/2014

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.$.C. 1001
by fine or imprisonsment of not more than five (5) years, or both,

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in dosuments filed in a patent application that may
contribute to identity theft. Personal information such as social security nhumbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
io support a petition or an application. if this type of personal information is included in documents submitted to the USPTO,
petitionersfapplicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furtheriore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Date {Optional) : 09/03/2014

Inventor:

Roc Lastinger;

Signature: ;~_

Note: An application data sheet (PTQ/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously fited. Use an additional PTO/AIA/01 form for each additional inventor.

This.coltection of inforrmation is tequired by 35 U.S.C. 115.and 37 CFR 1.63. The information is required to obtain of retain a benefit by the public which is to file (and
by the USPTO to process) an application. Canfidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute 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. Departrient of Commerce, P.0Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR CCMPLETER FORMS TO

THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-FTO-918% and selectoption 2.
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PTO/AIAOT (06-12)

Approved for use through §1/31/2014. OMB 06510032

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to-a collection of information uniess it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Methods and Apparatus for Overlapping MIMO Physical Sectors

Invention

As the below named inventor, | hereby declare that:

This declaration et
is directed to: D The attached application, or

14/476,628

United States application or PCT international application number

09/03/2014

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal infermation in documenis filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. if this type of personal information is included in documents submitied to the USPTO,
petitionersfapplicants should consider redacting such personat information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may aiso be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Brian/e.’V)loodbury Date (Optional):09103/2014

Signature: Qj—-— - Z_‘ é ,

Note: Art application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor,

This cotlection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is fo file {and
by the USPTO fo process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
commients on the amount of time you require to complete this form and/or suggestions for redueing this burden, shouid be seni to the Chief Information Officer, U.S.
Patent and Trademark Office, 1.8, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9139 and select option 2.
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Doc code: Oath
Docament Description: Oath or dectaration filed

PTOINAIG2 (0713)
Approved for yse through 04/30/2017, OMB 055 1-003%

U.B. Patent and Trademark Office; US. DEPARTMENT OF CQMMERCE
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SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY
OR DESIGN PATENT APPLICATION (35 L.8.C. 115(d] AND 37 CFR 1.84)

e
S

Tigeof | METHODS AND APPARATUS FOR QVERLAPFING MIMO PHYSICAL SECTORS

invantion

This statementis directed to:
| Tre sttached application,
OR

D United States application or PCT interational application number filed an

LEGAL NAME of Inventor to whows this substiiute statement applies:

{£.g., Given Name {first and middle {{.any)}-and Family Name or Sumamg] '

John Spenik

Residence {except for a deceased or legally incapacitated inventor):

Gty alate Country

Malling Address (except for a deceased o legally incapacitated Inventor):

City State Zip Country

| betieve the above-named inventar or joint inventor to be the origina! Invertor ar an original joint invenior of a claimed invertion
intha application.

The above-idertified application was made ar aithatized to bemade by me.

| hereby acknowladge that any williui false statemant hade in this stdterment is punishable Dndsr 18 U.8.6. 1001 by fine or
inprisanment of not maore than five (5} years, or both.

Relationship to the inventar to whon this substitute statement applies:

I:] tegal Representative (for deceased or legally fncapacitated inventor only},

@ Assignes,

D Person o whom the inventor is under-an obiigation to assign;

D Person who atherwise shows a sufficient proprietary intéiest in the matter (petition under 37 GFR 1,48 1s requited); or

D Joint Inventor.

fPage 1 of 2}

This coliection of information ts recuiired By 35 LLSL, 116 and 37 GFR 153 Toe information is required: o obialn o retain.a benalit by the public which is-ta file (and
oy the- USPTO to process) an spglication. Confidentiality is govemed by 35 UE.C. 122 and 37 GFR.1.11 and 114 Thiscolipction s sstimated to take 1 minute to
somplets, including fathering, preparing, and ssbmiting the completed apptication form tothe USPTQ. Time will vary degending upor the individual gase. Any
coniments on the amount of fmizyou requite to compiste this form and/or suggestions-for reducing Hiis burden: should be-sent to the Chief tnformation Ocar WS
Patont and Trademark Office, U S. Department of Commerce, B.0, Box 1450, Alexandria, VA 283131450, DO NOT SEND FEES ORI COMPLETED FORMS TO
THIS ADDRERS. SEND TO: Commiasioneyr for Patents, PO, Box 1450, Alexandria, YA 2231351450

I pou nees Assistands in completing the S, cafl 1-900-PTO-848% and select optine &,
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Approved for use through MI31/2014. OMB 08510033
48 8 "aten‘ ard Trader“am O’Tre U3, DEPBRTME“‘T OoF CDM F\aiERf‘t:

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:
Inventor is deceased,
D Inverdor is under legal incapacity,
[—] Inventorcannot be found or reached after difigentaffod, or
D Inventor has refused to sxecute the oath or declaration under 37 CFR 183,

if there-ars joint inventors, please check the appropriate box below

oris currently subniitted.
OR

Statement Supplemental Sheet (F TOAIAA or squivalent) naming the entirg inventive entity-and providing inventor
information is attached. Sa¢ 37 CFR 1.564(k),

;@ An application dsta sheet Under 37 CFR 1.76 [PTOIAIANT4 or huivalent) naming the sitive iventive entity has besn

j An apglication data shast under 37 OFR 1.76 (PTOIAIAMS Or equivalant) bas not been submitted. Thus, a Substitute

WARNING:

Petitionerfappiicant is cautioned to.aveid submitting personal information in documants filed in a patent application that may

bt support @ petitior or ah application. If this type of persanal information is included in-decuments submitted to.the USETG:
petitionersfapplicants should sonsiderredacting such personal informiation Fom the docurnants hefare subrmitting them to the
USPTD. Patificherapplicantis advised thatthe record of a patent application’is avattableto the public after pu‘}!icatmn of the
iapplination (unless a non-publication request in-commpliance with 37 CFR 1.218(a) is made in the-application) of issuanve-of a
natant. Furdhermorg, the secord fram an abandoned application may aiso be available to the public if the application is
referenced it & publ lshnd application of an isslied patent {sée 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purnoses are not retamed inthe applscatzen file-and therefore are not. publicly available.

contribute 1o identity theft. Persortal infanhation such as social sscurity numbers bank account numbers, or credit card numbers |
(ather thara check or credit vard authorization form PTO-2038 submithed for paymant purposes) is néver yenuited by the USPTQO

PERSON EXECUTING THIS SUBSTITUTE STATEMENT

G~ % s
Name! f L3758 e {. . {:{f* £3 {}g;;sz R Date (Optional):
\w‘f‘?\ F P e
Sighiature: . N & T T s

APPLICANT NAME ANB TETLE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

f the applicant s a juristic entity, list the applicant name and the title of the signer;

v Woodbury Wirsless, LLG
Applicant Name:

Title of Person Executing M 3
This Substitite Statement: §¥) g Bsye i“§ W e R,

The zigner, whose title is supplied above Y8 authe;iZed to act on behalf of the apphicant.

Resigence o1 ihe signer (unises previded in an apphication data sheel, PTOAIAMS or squivalenty:

o, Pllugerville Lee TX oy SO

Wailing Address of the signsr (unless provided in an dpplisation dats ahiset, PTOIAIA4 or equivaleny)
1003 Rogly Creek Orive

iy @fﬂug&mﬁse ™ 4, 18660 us

Siate Couniy

Nota: Use an additional PTO/MAIAZ form for each inventor who is deceased, !agaiiy mcagzac:ta*ed cannet be fbund or reached
atter diligenteffont, orhas refused fo exscute the oalh or declaration under 37 CFR 1.63,
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Approved for use through 01/31/2614. OMB D851-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information unless it displays a valid OMB controt number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:

Inventor is deceased,

D Inventor is under legal incapacity,

D Inventor cannot be found or reached after difigent effort, or

D Inventor has refused to execute the oath or declaration under 37 CFR 1.63.
lf there are joint inventors, please check the appropriate box below:

An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) haming the entire inventive entity has been
or is currently submitted.

OR
D An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a Substitute

Statement Supplemental Sheet (PTO/AIA/11 or eguivalent) naming the entire inventive entity and providing inventor
information is attached. See 37 CFR 1.84(b).

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
lto support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandened application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Name:

Sl

Date {Opticonal):

\\ \-«»«“«n\n\»«\s\uw«»-\x\““

Signature: 2

APPLICANT NAME AND TITLE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

if the applicant is a juristic entity, list the applicant name and the title of the signer:

Helvetia IP AG
Applicant Name:

Title of Person Executing =yt oo
This Substitute Statement,  § ¥ HSESL

The signer, whose fitle is supplied above, is authorized to act on behalf of the applicant.

Residence of the signer (uniess provided in an application data sheet, PTO/AIA/M4 or equivalent):

& Ny e ] Y -'.3“‘6
City Country ~oied § TR ‘{“%(A YL

Mailing Address of the signer (uniess provided in an application data sheet, PTO/AIA/14 or equivalent)

City State Zip Country

Note: Use an additional PTO/AIA/02 form for each inventar who is deceased, legally incapacitated, cannot be found or reached
after diligent effort, or has refused fo execute the oath or declaration under 37 CFR 1.63.
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).
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The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
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application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
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Privacy Act Statement

The Privacy Act of 1874 (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. 532) and the Privacy Act (5 U.S.C. 352a). 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 record s.

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 inspections 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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MIMO Methods and Systems

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of and claims priority from U.S. Patent Application
Ser. No. 15/824,010 filed November 28, 2017; which is a continuation of U.S. Patent
Application Ser. No. 15/406,661 filed January 13, 2017, now U.S. Pat. No. 9,859,963; which is a
continuation of U.S. Patent Application Ser. No. 14/952,874 filed November 25, 2015, now U.S.
Pat. No. 9,584,197; which is a continuation of U.S. Patent Application Ser. No. 14/476,628 filed
September 3, 2014, now U.S. Pat. No. 9,503,163; which is a continuation of U.S. Patent
Application Ser. No. 13/348,523 filed January 11, 2012, now U.S. Pat. No. 8,855,089; which is a
continuation of U.S. Patent Application Ser. No. 13/118,386 filed May 28, 2011, now U.S. Pat.
No. 8,345,651; which is a continuation of U.S. Patent Application Ser. No. 11/709,431 filed Feb.
21, 2007, now U.S. Pat. No. 8,009,646; which claims priority under 35 U.S.C. sctn.119(e) from
U.S. Provisional Patent Application Ser. No. 60/743,376 filed Feb. 28, 2006, cach of the

aforementioned applications is herein incorporated by reference.

FIELD OF THE INVENTION
[0002] Embodiments of the present invention relate to wireless communication using

Multiple Input Multiple Output (“MIMQO”) antennas and methods of operation.

BACKGROUND OF THE INVENTION

[0003] Wireless devices find uses in a variety of applications for example, providing
communication between computers, wireless cells, clients, hand-held devices, mobile devices,
and file servers. Wireless devices with Multiple Input Multiple Output (“MIMO”) antennas
benefit from spatial diversity and redundant signals. Noise sources may interfere with wireless
devices that use MIMO antennas. Wireless communication using devices having MIMO
antennas may substantially benefit from selecting a MIMO physical sector and/or a MIMO

virtual sector to improve performance.

SUMMARY OF THE INVENTION
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[0004] A system, method, and computer program product is provided to select at least one
channel based on one or more channel characteristics and initiate a first transmission to a first
multiple-input-multiple-output (MIMO)-capable portable wireless device, and further initiate a
second transmission to a second multiple-input-multiple-output (MIMO)-capable portable
wireless device, such that at least a portion of the first transmission occurs simultaneously with at
least a portion of the second transmission and both occur via a first wireless protocol; and is
further configured to initiate a third transmission to a third multiple-input-multiple-output
(MIMO)-capable portable wireless device via a second wireless protocol including a 802.11n
protocol, where the first wireless protocol includes another 802.11 protocol other than the

802.11n protocol.

BRIEF DESCRIPTION OF THE DRAWING

[0005] Embodiments of the present invention will now be further described with reference
to the drawing, wherein like designations denote like elements, and:

[0006] FIG. 1 is a diagram of an exemplary wireless device according to the various aspects
of the present invention;

[0010] FIG. 2 is a diagram of exemplary physical sectors;

[0011] FIG. 3 is a diagram of exemplary physical sectors that form exemplary MIMO
physical sectors;

[0012] FIG. 4 is a diagram of exemplary MIMO virtual sectors;

[0013] FIG. 5 is a diagram of an exemplary MIMO virtual sector;

[0014] FIG. 6 is a diagram of exemplary MIMO virtual sectors;

[0015] FIG. 7 is a diagram of exemplary alternate method for diagrammatically indicating
physical sectors, MIMO physical sectors, and MIMO virtual sectors;

[0016] FIG. 8 is a diagram of communication between exemplary wireless devices in the
presence of noise sources;

[0017] FIG. 9 is a diagram of an exemplary wireless device having three radios and three
antennas for each radio;

[0018] FIG. 10 is a diagram of exemplary physical sectors that form exemplary MIMO

physical sectors;
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[0019] FIG. 11 is a diagram of an exemplary wireless device having two radio groups, each
group having two radios and two antennas for each radio;

[0020] FIG. 12 is a diagram of exemplary physical sectors that substantially overlap to form
exemplary MIMO physical sectors;

[0021] FIG. 13 is a diagram of exemplary physical sectors that partial overlap to form
exemplary MIMO virtual sectors;

[0022] FIG. 14 is a diagram of exemplary physical sectors that partial overlap to form
exemplary MIMO virtual sectors;

[0023] FIG. 15 is a diagram of exemplary physical sectors that partial overlap to form
exemplary MIMO virtual sectors;

[0024] FIG. 16 is a diagram of exemplary physical sectors that substantially overlap to form
exemplary MIMO physical sectors and exemplary MIMO physical sectors that partially overlap
to form exemplary MIMO physical sectors;

[0025] FIG. 17 is a diagram of communication between exemplary wireless devices in the
presence of noise sources;

[0026] FIG. 18 is a diagram of communication between exemplary wireless devices in the
presence of exemplary noise sources;

[0027] FIG. 19 is a diagram of a method for forming MIMO physical sectors; and

[0028] FIG. 20 is a diagram of a method for forming MIMO physical sectors.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0029] Wireless devices use antennas to transmit and receive radio signals. Noise sources,
such as other wireless devices including wireless devices that transmit on the same channel, may
interfere with wireless communication. Conventional wireless devices use a variety of
techniques to reduce the detrimental effect of noise on communication for example, dividing the
area of coverage into sectors, using directional antenna, and using multiple antennas to provide
redundancy and spatial diversity.
[0030] An improved wireless device, according to the various aspects of the present
invention includes directional antennas positioned in such a way that the physical sectors of the

antennas of the wireless device overlap and the antennas selected for communication are the
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antennas whose physical sectors overlap in an area in a manner that permits the antennas to
operate as a Multiple Input Multiple Output (“MIMO”) antenna.

[0031] The wireless device, according to the various aspects of the present invention may
select for communication any suitable combination of directional antennas that operate as a
MIMO antenna and are oriented in a desired direction of communication. Furthermore, the
wireless device may assign any available channel to the antennas to improve performance.
[0032] A wireless device, according to the various aspects of the present invention includes,
for example, wireless cells, access points, wireless clients, mobile computers, and handheld
devices.

[0033] The term “physical sector” is understood to mean the area of coverage in which an
antenna transmits and receives signals. The size and shape of a physical sector depends on a
variety of factors for example, the type of antenna, atmospheric conditions, presence of noise
sources, and physical surroundings. Physical sectors 58, 60 and 62 represent the two-
dimensional shape of idealized physical sectors of directional antennas. Physical sectors 58, 60
and 62 do not overlap in FIG 2. Physical sectors 58, 60 and 62 substantially overlap in FIG. 3.
Physical sectors 58, 60 and 62 partially overlap in FIGs. 4 and 5.

[0034] The term “MIMO antenna” is understood to mean at least two antennas that each
transmits and/or receives signals on the same channel in the area where the physical sectors of
the antennas overlap. Antennas may be positioned in such a way that their physical sectors
overlap. Antennas whose physical sectors overlap in the same area may be configured to operate
as a MIMO antenna in that area. Each individual antenna of a MIMO antenna operates on the
same channel (e.g., frequency, encoding, or other method of dividing the radio spectrum for
communication). A MIMO antenna provides, inter alia, spatial diversity between the antennas,
redundancy, and temporal diversity to reduce the effects of noise on transmission and reception.
Reducing the effects of noise permits a wireless device to communicate more reliability.

[0035] Antennas that form a MIMO antenna may be oriented to use different signal
polarization for example, horizontal, vertical, and circular. Antennas that form a MIMO antenna
may be physically separated to provide spatial diversity.

[0036] MIMO physical sectors are formed to provide communication with increased

immunity to noise within the area of the MIMO physical sector. The term “MIMO physical
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sector” means the area where the physical sectors of the antennas that operate as a MIMO
antenna overlap.

[0037] In an exemplary embodiment, referring to FIG. 3, physical sectors 58, 60, and 62
substantially overlap to form MIMO physical sector 82. Physical sectors 66, 68, and 70
substantially overlap to form a MIMO physical sector 84. In this embodiment, each MIMO
physical sector has an angle of coverage of about 90 degrees. In another embodiment, referring
to FIG. 6, each one physical sector 58, 60, and 62 and each one physical sector 66, 68, and 70
has an angle of coverage of about 180 degrees, thus the resulting MIMO physical sectors 82 and
84 have an angle of coverage of about 180 degrees. FIG. 7 represents an alternate method for
diagrammatically representing physical sectors and MIMO physical sectors. Physical sectors 58
— 62 respectively have about a 180 degree angle of coverage and the center of each physical
sector is oriented at approximately 90 degrees (straight up on the page). Each physical sector 58
— 62 extends from wireless device 10 to the furthest extent reached by the respective antennas
even though FIG. 7 shows gaps between the physical sectors for clarity. The MIMO physical
sectors 82 and 84 of FIGs. 6 and 7 are equivalent; however, the diagrammatical representation of
FIG. 7 provides greater clarity. Thus, MIMO physical sectors 82 and 84 respectively include
three substantially overlapping physical sectors 58 — 62 and 66 — 70.

[0038] The physical sectors of the antennas that form a MIMO antenna are not limited to
being substantially overlapping. When physical sectors only partially overlap, the MIMO
physical sector is the area where the physical sectors of the antennas that form the MIMO
antenna overlap. Referring to FIGs. 4 and 5, the antennas associated with physical sectors 58 —
62 transmit and receive using the same channel. Area 94 is the area where physical sectors 58,
60, and 62 overlap, thus area 94 is a MIMO physical sector. The antennas associated with
physical sectors 58 — 62 operate as a MIMO antenna in area 94. The MIMO physical sector
formed by physical sectors 66 — 70 is also shown in FIG. 4 as MIMO physical sector 82.

[0039] MIMO physical sectors may be formed in a variety of ways. In one exemplary
method for forming a MIMO physical sector, referring to FIG. 19, antennas are selected to
operate as a MIMO antenna then the antennas are positioned in such a way that the physical
sectors of the antennas overlap. In another exemplary method for forming a MIMO physical
sector, referring to FIG. 20, a plurality of antennas are positioned in such a way that the physical

sectors of at least some of the antennas at least partially overlap then at least two antennas are
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selected to operate as a MIMO antenna in the area where their physical sectors overlap to form a
MIMO physical sector. The plurality of antennas may be positioned in such a way that the
various MIMO physical sectors that are formed are oriented in different directions. At least two
antennas may be selected to operate as a MIMO antenna in accordance with the orientation of the
MIMO physical sector formed by the physical sectors of the selected antennas. The orientation
of some MIMO physical sectors may provide increased performance over the orientation of other
MIMO physical sectors. Furthermore, the antennas that form the MIMO antenna may be
assigned any available channel. Accordingly, the selected antennas, thus the MIMO physical
sector, may be assigned to a channel that provides improved performance.

[0040] The term “MIMO virtual sector” means the area where the physical sectors of
antennas that may operate as a MIMO antenna overlap. Referring to FIG. 13, physical sectors 58
— 62 and 66 — 70 each have an angle of coverage of about 180 degrees respectively. The
antennas associated with physical sectors 58 — 62 and 66 — 70 are positioned in such a way that
in area 150, physical sectors 58, 68, and 70 overlap. In area 152, physical sectors 58, 60, and 70
overlap and so forth for areas 154 — 160. Each one area 150 — 160 comprises a MIMO virtual
sector because the antennas whose physical sectors overlap in the area may operate as a MIMO
antenna. If the antennas associated with physical sectors 58, 68, and 70 are selected to form a
MIMO antenna, then area 150 operates as a MIMO physical sector. If the antennas associated
with physical sectors 58, 60, and 70 are selected to form a MIMO antenna, then area 152
operates as a MIMO physical sector and so forth for the other areas. Before antennas are
selected to form a MIMO physical sector, areas 150 — 160 are MIMO virtual sectors. When
antennas are selected to form a MIMO antenna, the area where the physical sectors of the
selected antennas overlap become a MIMO physical sector while the other areas remain MIMO
virtual sectors. A MIMO physical sector may also be referred to as a selected MIMO virtual
sector or an active MIMO virtual sector. Any criteria may be used to select a MIMO virtual
sector for communication.

[0041] The method of positioning antennas to form MIMO virtual sectors then selecting
antennas to operate as a MIMO antenna permits the wireless device to respond to changes in,
inter alia, performance, noise sources, and the environment by communicating through the

MIMO physical sector that provides increased performance.
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[0042] Positioning antennas to form MIMO virtual sectors permits a wireless device with
fixed antenna positions to select from a variety of MIMO virtual sectors to communicate using
the MIMO physical sector that provides a desired level of performance. When the performance
of the selected MIMO physical sector deteriorates due to, inter alia, noise sources or
environmental conditions, the wireless device can select different antennas to operate as a MIMO
antenna, thereby selecting a different MIMO virtual sector to operate as a MIMO physical sector
where the different MIMO physical sector provides increased performance.

[0043] MIMO physical sectors permits a wireless device to communicate with increased
performance. MIMO virtual sectors permits a wireless device to select an area to transmit and
receive in accordance with the MIMO virtual sector that provides a desired level of performance.
A wireless device having multiple MIMO virtual sectors may select between the various MIMO
virtual sectors. A wireless device may select the MIMO virtual sector that provides an increased
level of performance. Positioning the antennas of a wireless device to form MIMO virtual
sectors that are oriented in different directions permits the wireless device to select a MIMO
physical sector based on the orientation of the virtual sector with relation to the position of noise
sources.

[0044] Performance may be measure by, infer alia, throughput, data throughput, signal-to-
noise ratio, reduced signal error, reduced data errors, reduced retransmission requests, reduced
interference, rejection of multipath signals, higher transmission rates, and signal strength.

[0045] A MIMO system includes radios and antennas that may be configured to form MIMO
antennas, MIMO physical sectors, and MIMO virtual sectors. A MIMO system may form a
MIMO antenna using any suitable combination of radios and antennas. A MIMO system may
select any suitable MIMO physical sector for communication. A MIMO system may have any
suitable number of MIMO virtual sectors and/or selected MIMO virtual sectors. The MIMO
system may position its MIMO physical sectors at any orientation. The MIMO physical sectors
of a MIMO system may overlap other MIMO physical sectors of the same MIMO system.
Overlapping MIMO physical sectors of the same MIMO system may be assigned different
channels.

[0046] A MIMO system has at least two radios and at least two antennas where at least two
radios and two antennas form a MIMO antenna. In another exemplary embodiment, referring to

FIG. 1, a MIMO system has three radios with two antennas interfacing with each one radio.
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Three antennas, one antenna from each radio, may operate as a MIMO antenna, thereby resulting
in a MIMO system having two MIMO antennas.

[0047] The present invention may employ various types of radios using any type of
communication protocol and operating at any frequency and/or with any number of channels
suitable for the application. The present invention may use any variety of antennas or groups of
antennas for any purpose for example, transmission, reception, noise reduction, and multipath
detection. Antennas may be positioned in any manner for example, their physical sectors may be
overlapping and non-overlapping. Radios and antennas may operate as a MIMO system, MIMO
antennas, MIMO physical sectors, and MIMO virtual sectors. Any type of algorithm and/or
processor may be used to enable radios and/or antennas to form and operate as MIMO antennas.
Antennas may be selected for communication according to any criteria such as for example, data
throughput, signal strength, signal quality, and signal-to-noise ratio.

[0048] In one embodiment, the antennas of the wireless device are positioned to form non-
overlapping MIMO physical sectors and one of the non-overlapping MIMO physical sectors is
selected for communication with other wireless devices. In another embodiment, the antennas of
the wireless device are positioned to form overlapping MIMO virtual sectors and some of the
MIMO virtual sectors are selected for communication with other wireless devices.

[0049] The antennas that form a MIMO antenna may be used in any manner to transmit
and/or receive signals for example, any number of antennas that operate as the MIMO antenna
may transmit only, receive only, and transmit and receive signals.

[0050] In an exemplary embodiment, referring to FIG. 1, antennas 34, 36, and 38, with their
associated radios, form a MIMO antenna in which each antenna 34, 36, and 38 transmits and
receives the same signals. In another embodiment, antennas 34 — 38 form a MIMO antenna in
which antenna 34 transmits, antenna 36 receives only, and antenna 38 transmits and receives.
Different MIMO antenna configurations may provide different communication characteristics.
For example, a configuration where all antennas of the MIMO antenna transmit and receive the
same information may provide increased error correction. A configuration where antennas
transmit and/or receive different information may provide increased data throughput. In an
configuration where each antenna of the MIMO antenna receives some version of the same
signal, the information content of the various signal versions received by the antennas of the

MIMO antenna may be highly similar and/or less similar depending on environmental conditions
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for example, the presence of noise sources, multipath reflections, and spatial diversity of the
antennas. Advanced algorithms may be used to process the signal received by each antenna that
form the MIMO antenna to construct a resultant receive signal that contains as much of the
receive signal information as can be extracted. The antennas of a MIMO antenna may be
configured to receive signals from a common source by positioning the antennas such that their
physical sectors overlap.

[0051] The number of antennas used to form a MIMO physical sector and the overlap of the
physical sectors of the antennas may affect performance. For example, referring to FIGs. 1 and
5, area 90 receives coverage from only physical sector 62, thus communications within area 90
are transmitted and received by only antenna 38. Likewise, area 98 receives coverage only from
physical sector 60 and antenna 36. Even when antennas 36 and 38 are selected to operate as a
MIMO antennas, areas 90 and 98 are not MIMO physical sectors because only one antenna
operates in the area. When only one antenna of the antennas selected to operate as a MIMO
antenna transmits and receives in an area, the performance may not be as high as in the areas
where the physical sectors of the antennas overlap to form a MIMO physical sector. Areas 92
and 96 receive coverage from physical sectors 58, 62 and 58, 60 respectively. Areas 92 and 96
are MIMO physical sectors because at least two antennas operate as a MIMO antenna in the
areas. Communication using at least two antennas of the antennas selected to operate as a
MIMO antenna may improve performance. Area 94, a MIMO physical sector formed by the
overlap of the physical sectors of three antennas, receives coverage from physical sectors 58, 60
and 62 and their related antennas 34 — 38. Antennas 34 — 38 operate as a MIMO antenna, thus
reception and/or transmission through all three antennas in area 94 may provide higher
performance than reception and/or transmission through areas 90 — 92 and 96 — 98. The MIMO
physical sector in area 94 is most likely to provide improved performance because all antennas
of the MIMO antenna communicate in area 94.

[0052] MIMO physical sectors formed using directional antennas may use conventional
antenna select methods to reduce interference from noise sources. For example, referring to
FIGs. 1 and 8, wireless device 10 comprises processor 12, radios 18 — 22, RF switches 26 — 30,
and antennas 34 — 38 and 42 — 46 where two antennas interfacing with each one RF switch
respectively. Antennas 34 — 38 and 42 — 46 operate as a first MIMO antenna and a second

MIMO antenna respectively. Radios 18 — 22 use the 802.11a/b/g/n communication protocols.
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Antenna physical sectors 58 — 62, associated with antennas 34 — 38 respectively, substantially
overlap to form MIMO physical sector 82. Antenna physical sectors 66 — 70, associated with
antennas 42 — 46 respectively, substantially overlap to form MIMO physical sector 84. In this
embodiment, each radio is set to the same channel. The physical sectors and the MIMO physical
sectors 82 — 84 extend farther than shown in FIG. 8 to enable wireless device 10 to communicate
with wireless device 102 and receive interference from noise sources 106 and 108. Wireless
device 10 uses RF switches 26 — 30 to select between antennas 34 — 38 and 42 — 46. In this
embodiment, the RF switches select between one of two groups of antennas; either antennas 34 —
38 or antennas 42 — 46 are selected, thus only one MIMO physical sector, either 82 or 84, is
active at any given time. In the embodiment and the scenario described in FIG. 8, wireless
device 10 selects MIMO antennas physical sector 84 to reduce interference from noise sources
106 and 108 while communicating with wireless device 102. Wireless device 104 of FIG. 8 may
also be implemented using MIMO physical sectors similar to those of wireless device 10.
Wireless device 104 may select the MIMO physical sector that provides the best performance
while communicating with wireless device 102 and reduces interference from noise source 110.
[0053] In another embodiment of a MIMO system, referring to FIG. 9, wireless device 10
comprises a processor 12, three radios 18 — 22, three RF switches 26 — 30, and three antennas
interfacing with each RF switch. Antennas 34 — 38, 42 — 46, and 50 — 54 may have any angle of
coverage, be oriented in any direction, form MIMO antennas, and form MIMO virtual sectors in
any manner. In an exemplary embodiment, referring to FIG. 10, each antenna 34 — 38, 42 — 46,
and 50 — 54 has an angle of coverage of about 120 degrees. Antennas 34 — 38 are oriented so
that their associated physical sectors, 58 — 62 respectively, substantially overlap to form MIMO
physical sector 82. Antennas 42 — 46 are oriented so that their associated physical sectors, 66 —
70 respectively, substantially overlap to form MIMO physical sector 84. Antennas 50 — 54 are
oriented so that their associated physical sectors, 74 — 78 respectively, substantially overlap to
form MIMO physical sector 86. Physical sectors 58 — 62, 66 — 70, and 74 — 78 are oriented such
that the center of MIMO physical sectors 82, 84, and 86 are respectively oriented at about 60,
180, and 300 degrees respectively. In this embodiment, the MIMO physical sectors do not
substantial overlap. Each radio is set to the same channel, thus the MIMO physical sectors 82 —

86 cach use the same channel. The wireless device embodiment of FIGs. 9 and 10 may also be
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used to reduce interference with noise sources by selected one of the three MIMO physical
sectors for communication.

[0054] In another embodiment, not shown, wireless device 10 comprises a processor, four
radios, an RF switch interfacing with each one radio, and four directional antennas interfacing
with each one RF switch. Each antenna has an angle of coverage of about 90 degrees. The
physical sectors of one antenna from each RF switch substantially overlap to form a MIMO
physical sector resulting in a MIMO system having four MIMO virtual sectors. Each MIMO
physical sector receives coverage from each one of the four radios. The physical sectors of the
antennas are oriented in such a way that the MIMO physical sectors do not overlap and the
MIMO physical sectors provide a combined angle of coverage of about 360 degrees. All radios
are set to the same channel.

[0055] In another embodiment, not shown, wireless device 10 comprises a processor, two
radios interfacing with the processor, an RF switch interfacing with each one of the radios, and
three directional antennas interfacing with each one RF switch. Each antenna has an angle of
coverage of about 120 degrees. The physical sectors of one antenna from each one RF switch
substantially overlap to form a MIMO physical sector resulting in a MIMO system having three
MIMO virtual sectors. Each MIMO physical sector receives coverage from each one of the two
radios. The physical sectors of the antenna are oriented in such a way that the MIMO physical
sectors do not overlap and the MIMO physical sectors provide a combined angle of coverage of
about 360 degrees. All radios are set to the same channel.

[0056] In another embodiment, not shown, wireless device 10 comprises a processor, two
radios interfacing with the processor, an RF switch interfacing with each one of the radios, and
“N” directional antennas interfacing with each one RF switch. Each antenna has an angle of
coverage of about 360 degrees divided by N. Two antennas, one from each RF switch, form a
MIMO antenna, thereby forming N MIMO antennas. The physical sectors of the antennas that
form each MIMO antenna substantially overlap to form N MIMO physical sectors. The MIMO
physical sectors are oriented in such a way that the MIMO physical sectors do not substantially
overlap, thereby providing a combined angle of coverage of about 360 degrees. All radios are
set to the same channel.

[0057] Radios, antennas, and MIMO physical sectors are not limited to using a single

channel for communication or to forming MIMO physical sectors that are substantially non-
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overlapping. Radios may be grouped to provide MIMO physical sectors that use different
channels. MIMO physical sectors that communicate on different channels may be positioned to
overlap. Overlapping MIMO physical sectors that use different channels may simultaneously
communicate less mutual interference.

[0058] In one embodiment, referring to FIG. 11, wireless device 10 comprises a process 12,
controllers 14, 16 interfaces with processor 10, two radios 18, 20 interface with controller 14
thereby forming a first radio group, two radios 22, 24 interface with controller 16 thereby
forming a second radio group, an RF switch 26, 28, 30, 32 interfaces with radio 18, 20, 22, 24
respectively, antennas 34 — 48 interface with the RF switches in such a manner that two antennas
interface with each one RF switch. The antennas may form MIMO antennas any manner;
however, forming MIMO antennas using antennas from the same group enables MIMO physical
sectors from different groups to operate on different channels.

[0059] In one embodiment, antennas 34 and 36 form a first MIMO antenna. Antennas 42
and 44 form a second MIMO antenna. The first and second MIMO antennas belong to the first
radio group. Antennas 38 and 40 form a third MIMO antenna. Antennas 46 and 48 form a
fourth MIMO antenna. The third and fourth MIMO antennas belong to the second radio group.
In another embodiment, antennas 34 — 40 form a first MIMO antenna and antennas 42 — 48 form
a second MIMO antenna.

[0060] The antennas and their respective physical sectors may have any angle of coverage
and be oriented in any direction. The antennas of the various groups may form MIMO antennas
in any manner. The resulting MIMO physical sectors may be overlapping or non-overlapping.
In an exemplary embodiment, antennas 34, 36, 38, 40, 42, 44, 46, and 48 and their respective
physical sectors 58, 60, 62, 64, 66, 68, 70, and 72 each have an angle of coverage of about 180
degrees. Referring to FIGs. 11 and 12, physical sector 58 substantially overlaps physical sector
60 to form MIMO physical sector 82. Physical sectors 62 and 64 substantially overlap, 66 and
68 substantially overlap, and 70 and 72 substantially overlap to form MIMO physical sectors 84,
86, and 88 respectively. The center of the angles of coverage of antennas 34, 36 and 38, 40 are
oriented at about 90 degrees (e.g., up the page), thus MIMO physical sectors 82 and 84 overlap.
The center of the angles of coverage of antennas 42, 44 and 46, 48 are oriented at about 270
degrees (e.g., down the page), thus MIMO physical sectors 86 and 88 substantially overlap.
Radios 18 and 20 belong to the first radio group and radios 22 and 24 belong to the second radio
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group. Assigning channel C1 to the first radio group and channel C2 to the second radio group
results in MIMO physical sectors 82 and 86 using channel C1 and MIMO physical sectors 84
and 88 using channel C2. Thus, the channel assignment, the antenna orientation, and the MIMO
antenna configurations provide overlapping MIMO physical sectors that use different channels.
Referring to FIG. 12, MIMO physical sector 82 is assigned to C1, MIMO physical sector 84 is
assigned to C2, and MIMO physical sector 82 substantially overlaps MIMO physical sector 84.
Because MIMO physical sectors 82 and 84 are assigned different channels, they may
communicate with different wireless devices simultaneously with less mutual interference.
MIMO physical sectors formed using antennas from different radio groups enables the MIMO
physical sectors to overlap, be assigned different channels, and communicate simultaneously.
MIMO antennas of the same radio group use the same channel. Interference between MIMO
physical sectors formed using antennas from the same group may be reduced by, for example,
positioning the MIMO physical sectors in such a way that they do not overlap and
communicating using only one MIMO physical sector from the same group at any one time.
[0061] In another embodiment, referring to FIG. 11, each one antenna 34 — 48 has a physical
sector with an angle of coverage of about 90 degrees. Antennas are organized, as described
above, to form four MIMO antennas. Antenna physical sectors are positioned such that the
center of the angle of coverage for antennas pairs 34 and 36, 38 and 40, 42 and 44, and 46 and 48
and their respective physical sectors are oriented at 45, 135, 225, and 315 degrees respectively.
Channel Cl1 is assigned to the first group radios and channel C2 is assigned to the second group
radios. The resulting four MIMO physical sectors are positioned to not substantially overlap and
adjacent MIMO physical sectors are assigned a different channel. One MIMO physical sector
from the first radio group and one MIMO physical sector from the second radio group may
operate simultaneously.

[0062] The antennas of wireless device 10 may be oriented to form MIMO virtual sectors.
MIMO virtual sectors may have any angle of coverage and be oriented in any manner. A MIMO
virtual sector may be selected for communication to decrease interference. In one embodiment,
referring to FIGs. 1 and 13, antennas 34 — 38 and 42 — 46 have an angle of coverage of about 180
degrees. Antennas 34, 36, 38, 42, 44, 46 and the center of the angle of coverage of their
respective physical sectors 58, 60, 62, 66, 68, 70 are oriented at 90, 150, 210, 270, 300, and 30

degrees respectively. The area between 0 and 60 degrees, marked as area 150 in FIG. 13, is
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covered by physical sectors 58, 68, and 70. Antennas 34, 44, and 46 may function together as a
MIMO antenna to transmit signals to and receive signals from any wireless device within area
150. Areas 152, 154, 156, 158, and 160 are respectively positioned between about 60 — 120
degrees, about 120 — 180 degrees, about 180 — 240 degrees, about 240 — 300 degrees, and about
300 — 0 degrees and are serviced respectively by antennas 34, 36, and 46; 34, 36 and 38; 42, 36
and 38; 42, 44 and 38; and 42, 44 and 46. Each one area 150 — 160 comprises a MIMO virtual
sector.

[0063] In an exemplary embodiment, referring to FIGs. 1 and 13, area 150 operates as a
MIMO physical sector by forming a MIMO antenna using antennas 34, 44, and 46. Area 152
operates as a MIMO physical sector by forming a MIMO antenna using antennas 34, 36, and 46,
and so forth for areas 154 — 160. In this embodiment, areas 158 and 160 may not be combined to
operate as a MIMO physical sector because area 158 requires antennas 42, 44, and 38 to form a
MIMO antenna while area 160 requires antennas 42, 44, and 46 to form a MIMO antenna.
Because RF switch 30 selects only one antenna at a time, MIMO physical sectors, for this
embodiment, are limited to any combination of any one antenna associated with each RF switch.
In this embodiment, wireless device 10 may select and communicate through any one MIMO
virtual sector at any given time. The method of selecting the MIMO virtual sector consists of
setting the RF switches to select the antennas that service the desired MIMO virtual sector. In
another embodiment, an RF switch with its associated antennas may be replaced by a phased
array. Antenna elements of each phased array may form MIMO antennas.

[0064] Antennas may be oriented in any manner to form MIMO virtual sectors of any size.
In an exemplary embodiment, referring to FIG. 13, each MIMO virtual sector 150 — 160 has an
angle of coverage of about 60 degrees. In another embodiment, referring to FIG. 14, MIMO
virtual sectors 150, 152, 154, 156, 158, and 160 lie between 0 — 30 degrees, 30 — 60 degrees, 60
— 180 degrees, 180 — 210 degrees, 210 — 240 degrees, and 240 — 0 degrees respectively. In
another embodiment, referring to FIG. 15, each MIMO virtual sector has an angle of coverage of
about 40 degrees. MIMO virtual sectors 150 — 166 lie between 0 — 40 degrees, 40 — 80 degrees,
80 — 120 degrees, 120 — 160 degrees, 160 — 200 degrees, 200 — 240 degrees, 240 — 280 degrees,
280 — 320 degrees, and 320 — O degrees respectively. In another embodiment, referring to FIGs.
11 and 18, each MIMO virtual sector has an angle of coverage of about 90 degrees. Channel C1

is assigned to the first group radios and channel C2 is assigned to the second group radios.
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Antenna pairs 34 and 36, 38 and 40, 42 and 44, and 46 and 48 respectively form MIMO
antennas. MIMO virtual sectors formed by antennas 34, 36 and 42, 44 extend from 0 — 180 and
180 - O degrees respectively and are assigned channel C1. MIMO virtual sectors formed by
antennas 38, 40 and 46, 48 extend from 90 — 270 and 270 - 90 degrees respectively and are
assigned channel C2. The MIMO virtual sectors are positioned to form areas 150 — 156 which
each receive coverage from two MIMO virtual sectors that operate on different channels.

[0065] A wireless device may select and communicate through a MIMO virtual sector to
improve performance. A wireless device may use any criteria for selecting a MIMO virtual
sector for communication such as, for example, the presence of noise sources, noise source
channels used, signal-to-strength ratio, direction of primary data flow, signal quality, signal
strength, and data throughput.

[0066] In one embodiment, referring to FIGs. 9 and 17, wireless device 10 desires to
communicate with wireless device 102. Wireless device 10 successively enables each antenna
combination that forms each MIMO virtual sector 150 — 160. Through each MIMO virtual
sector, wireless device 10 measures its ability to communicate with wireless device 102.
Through at least MIMO virtual sector 150, wireless device 10 detects the presence of noise
source 110. Through at least MIMO virtual sectors 154 and 156, wireless device 10 detects the
presence of noise sources 106 and 108 respectively. While communicating with wireless device
102, wireless device 10 may reduce interference from noise sources 106 and 108 by selecting
and communicating through MIMO virtual sector 150. In the embodiment of wireless device 10
shown in FIGs. 1 and 17, areas adjacent to the selected MIMO virtual sector have at least one
antenna in common, thus selecting a MIMO virtual sector does not disable all communication in
other sectors, but communication within the selected MIMO virtual sector may provide increased
performance than adjacent areas because it transmits and/or receives using all the antennas that
form the MIMO antenna.

[0067] Referring still to FIGs. 1 and 17, wireless device 10 may reduce interference from
noise source 110 by selecting a channel that is different from the channel used by noise source
110. In the event that wireless device 102 cannot switch to a channel that is not used by noise
source 110, communication with wireless device 102 may proceed using MIMO virtual sector
150 if it provides a desired level of performance. A wireless device may select any MIMO

virtual sector that provides a desired level of performance. In this embodiment, wireless device

15

Exhibit 1002
Nokia v. Woodbury Wireless Inc.
Page 000338



10 may select MIMO virtual sector 152 to communicate with wireless device 102. Wireless
device 10 may detect less interference from noise source 110 through MIMO virtual sector 152
than it detects through MIMO virtual sector 150, but wireless device 10 may also receive a less
desirable signal from wireless cell 102. In the event that wireless device 10 desires to
communicate with wireless device 104 and noise sources 106, 108, and 110 all operate on the
same channel as wireless device 104, wireless cell 10 may reduce interference from the noise
sources by selecting MIMO virtual sector 160 for communicating with wireless device 104. A
wireless device may select and use any MIMO virtual sector for any duration of time. A wireless
device may switch from using one MIMO virtual sector to using any other MIMO virtual sector
at any time and for any purpose. In an exemplary embodiment, referring to FIG. 17, wireless
device 10 switches between MIMO virtual sectors 150 and 160 to communicate with wireless
devices 102 and 104 respectively. Additionally, a wireless device may transmit through one
MIMO virtual sector and receive through a different MIMO virtual sector. In another
embodiment, referring to FIGs. 11 and 18, wireless device 10 may select the MIMO virtual
sector that provides a desired level of communication for each area. Additionally, wireless
device 10 may communicate with two wireless devices 104 and 120, both in area 156,
simultaneously on different channels; for example, wireless device 104 communicates using
channel C1 while wireless device 120 communicates using channel C2.

[0068] Unless contrary to physical possibility, the inventor envisions the methods and
systems described herein: (i) may be performed in any sequence and/or combination; and (ii) the
components of respective embodiments combined in any manner.

[0069] This application incorporates by reference U.S. provisional application serial number
60/484,800 filed on July 3, 2003; U.S. provisional application serial number 60/493,663 filed on
August 8, 2003; U.S. provisional application serial number 60/692,490 filed on June 21, 2005;
U.S. utility application serial number 10/869,201 filed on June 15, 2004 and issued under U.S.
Pat. No: 7,302,278; and U.S. utility application serial number 10/880,387 filed on June 29, 2004
and issued under U.S. Pat. No: 7,359,675, in their entirety for the teachings taught therein.
[0070] The wireless cell can ask the advanced client to measure and report communication
statistics such as, but not limited to, bit error rate, signal-to-noise ratio, dropped bits, signal

strength, number of retransmission requests or any other environmental or communication
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parameter. Each antenna and antenna controller functions independently of the other antennas
and controllers.

[0071] The antenna controller sets the beam width, beam azimuth, beam steering, gain of the
antenna and any other parameter available on adjustable antennas. The antennas are also capable
of high-speed switching. The controllable characteristics of the antenna are dynamically
modifiable. The antenna beam can steer directly at one receiving client during transmission then
pointed at a second client when transmission to the second client begins. The beam width of the
antenna can be increased or decreased as necessary; however, it is preferable to not increase the
beam width to provide antenna coverage beyond the width of a sector. If the beam width is
adjusted to provide coverage wider than a sector, the radio signal may interfere with adjacent or
opposing sectors or wireless cells or detect clients not associated with the sector or wireless cell.
The processor is responsible for tracking the antenna characteristics best suited to service each
client in the sector covered by the antenna and to set the antenna controller to the parameters best
suite for the particular client when communicating with the client. The use of an adjustable
antenna, an antenna controller and a processor capable of controlling the antenna controller is not
limited to the six-sector embodiment of a wireless network, but can also be used in a four-sector
wireless cell or other wireless cell types. Preferably, the beam width would not exceed the width
of the sector of the wireless cell in which it is used.

[0072] MIMO antennas may use any combination of spatial, polarization, or angle antenna
diversity. The MIMO antenna array may be fixed or adaptive for either transmit, receive, or both.
When receiving, the MIMO antenna may use, for example, a maximum ratio combiner, an
optimal linear combiner, selection diversity, or any combination of these methods or other
methods for combining the signals from multiple antennas into a single signal. When
transmitting, the MIMO antenna may use any type of encoding including, for example, OFDM,
space-time-codes, or weighting of the antenna signals in the array to accomplish beam steering.
[0073] During transmission or reception, all or any subset of antennas in the MIMO array
may be used or selection diversity may be used to limit the number of antennas used.

[0074] Antenna diversity may be used in the transmit path, in the receive path, or in both
transmit and receive paths. The signal from each antenna, transmitted or received, may or may

not be weighted.
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[0075] Servicing a physical sector with a MIMO antenna means that all antennas in the
MIMO array use the channel assigned to the physical sector. Signal attenuation may be added
after each antenna, after the signal combiner, or in the signal processor that manipulates the
incoming signals.

[0076] Although MIMO antennas are arrays of antennas, any antenna array may be used as a
single antenna or a MIMO antenna may be used. For example, a directional antenna with about
120-degree angle of coverage may be replaced by an antenna array that provides similar
coverage. The array may be fixed or adaptive. Adaptive arrays may use adaptive array weights to
transmit directional beams within the angle and area of coverage to send a stronger signal to a
desired client. During reception, an adaptive array may use array weights to direct a beam
substantially towards the transmitting client and substantially null out any sources of
interference.

[0077] The processor, in exemplary embodiments, in addition to getting receive data from
and sending transmit data to the radios, may also send instructions to control the radios such as,
for example, instructing a radio to change channels or getting control information from the
radios. In exemplary embodiments, the processor may also be capable of, for example, varying
attenuation, controlling any or all RF switches, maintaining route tables, maintaining client
specific information, and handing off mobile clients.

[0078] In an exemplary embodiment, the processor may also control, for example, the
attenuation or RF switches on a transmit or receive basis, a per client basis, a fixed period basis,
and on a per demand basis.

[0079] Some embodiments may have a network connection that may enable the wireless cell
to communicate with a wired network. Some embodiments may have local storage to store, for
example, transmit and receive date, relay data, video or audio data, environmental conditions
data, and any other type of data required to service clients, function as a network, handoff or
receive mobile clients, and forward information.

[0080] When receiving, the MIMO antenna may use, for example, a maximum ratio
combiner, an optimal linear combiner, selection diversity, or any combination of these methods
or other methods for combining the signals from multiple antennas into a single signal.

[0081] Assume for this example that the communication protocol uses packetized data and

that the clients must transmit RTS and await a CTS before transmitting a single packet. It is
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possible to switch a client, or multiple clients, from a packet-based communication protocol to a
data stream protocol to increase the efficiency of long data transfers between clients.

[0082] Another aspect of the invention is the use of multiple directional antennas, at least
one radio, at least one attenuator and other electronic devices such as RF switches, packet
switches, antenna sharing devices and other electronic and electrical components to generate
various embodiments of wireless cells and wireless networks with differing characteristics and
capabilities.

[0083] Although there have been described preferred embodiments of this novel invention,
many variations and modifications are possible and the embodiments described herein are not
limited by the specific disclosure above, but rather should be limited only by the scope of the

appended claims.
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CLAIMS

1. A computer-implemented method, comprising:

providing access to an access point including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

selecting at least one channel based on one or more channel characteristics, for initiating
a first transmission to a first multiple-input-multiple-output (MIMO)-capable portable wireless
device and initiating a second transmission to a second multiple-input-multiple-output (MIMO)-
capable portable wireless device, such that at least a portion of the first transmission occurs
simultaneously with at least a portion of the second transmission and both occur via a first

wireless protocol;

receiving first information from the first multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a first measurement performed by the first multiple-

input-multiple-output (MIMO)-capable portable wireless device;

receiving second information from the second multiple-input-multiple-output (MIMO)-
capable portable wireless device that is based on a second measurement performed by the second

multiple-input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of the first transmission in connection with a first multiple of
the antennas, based on at least one of the first information or the second information, so as to
direct the first transmission more towards the first multiple-input-multiple-output (MIMO)-

capable portable wireless device as compared to the second multiple-input-multiple-output
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(MIMO)-capable portable wireless device, thereby reducing interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

altering at least one aspect of the second transmission in connection with a second
multiple of the antennas, based on at least one of the first information or the second information,
so as to direct the second transmission more towards the second multiple-input-multiple-output
(MIMO)-capable portable wireless device as compared to the first multiple-input-multiple-output
(MIMO)-capable portable wireless device, thereby reducing the interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

transmitting first data in connection with the first transmission to the first multiple-input-
multiple-output (MIMO)-capable portable wireless device, utilizing the first multiple of the

antennas;,

transmitting second data in connection with the second transmission to the second
multiple-input-multiple-output (MIMO)-capable portable wireless device, utilizing the second

multiple of the antennas;

receiving third information from a third multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a third measurement performed by the third multiple-

input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of a third transmission in connection with a third multiple of
the antennas, based on the third information, so as to direct the third transmission towards the

third multiple-input-multiple-output (MIMO)-capable portable wireless device; and

transmitting third data in connection with the third transmission to the third multiple-

input-multiple-output (MIMO)-capable portable wireless device, utilizing the third multiple of
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the antennas, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.

2. The computer-implemented method of Claim 1, wherein the third transmission to the
third multiple-input-multiple-output (MIMO)-capable portable wireless device is initiated via a
particular channel that is different, in at least one respect, from the at least one channel, for
preventing interference between the third transmission via the 802.11n protocol, and at least one

of the first transmission or the second transmission via the another 802.11 protocol.

3. The computer-implemented method of Claim 2, wherein a plurality of radios are utilized
including a first radio configured to communicate via the another 802.11 protocol and a second
radio configured to communicate via the 802.11n protocol, and different antennas are used for
the another 802.11 protocol and the 802.11n protocol, so that sufficient resources are available to
the 802.11n protocol and the another 802.11 protocol, when at least a portion of the third
transmission occurs simultaneously with at least one of the first transmission or the second

transmission.

4. The computer-implemented method of Claim 3, wherein the at least one channel includes

multiple channels that, together, have a greater bandwidth than the particular channel.

5. The computer-implemented method of Claim 1, wherein the at least one channel includes
multiple channels including a first channel and a second channel, and the first transmission to the
first multiple-input-multiple-output (MIMO)-capable portable wireless device is initiated via the
first channel, and the second transmission to the second multiple-input-multiple-output (MIMO)-

capable portable wireless device is initiated via the second channel.

6. The computer-implemented method of Claim 1, wherein the first transmission and the
second transmission are both initiated on the at least one channel which includes the same single

channel.
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7. The computer-implemented method of Claim 1, wherein the third transmission to the
third multiple-input-multiple-output (MIMO)-capable portable wireless device is initiated via a

particular channel that is different from the at least one channel.

8. The computer-implemented method of Claim 1, wherein the third transmission to the
third multiple-input-multiple-output (MIMO)-capable portable wireless device is initiated via a

particular channel that is the same as the at least one channel.

9. The computer-implemented method of Claim 1, wherein the first transmission occurs
simultaneously with the second transmission with both the first transmission and the second

transmission using all of the antennas.

10.  The computer-implemented method of Claim 1, wherein the first multiple of the antennas

and the second multiple of the antennas each share at least one of the antennas.

11.  The computer-implemented method of Claim 1, wherein the first multiple of the antennas

and the second multiple of the antennas are the same antennas.

12.  The computer-implemented method of Claim 1, and further comprising: utilizing a
plurality of radios including a first radio configured to communicate via the another 802.11
protocol and a second radio configured to communicate via the 802.11n protocol, so that
sufficient resources are available to the 802.11n protocol and the another 802.11 protocol, when
at least a portion of the third transmission occurs simultaneously with at least one of the first

transmission or the second transmission.

13.  The computer-implemented method of Claim 1, wherein a channel difference is used for

the 802.11n protocol and the another 802.11 protocol for increased data throughput.

14.  The computer-implemented method of Claim 1, wherein different radios, different
antennas, and a channel difference are used for the first wireless protocol and the second wireless

protocol for increased data throughput.
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15. A computer-implemented method, comprising:

positioning one or more access points so that the one or more access points provide a
coverage dictated by a positioner of the one or more access points, each of the one or more

access points including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

selecting at least one channel based on one or more channel characteristics, for initiating
a first transmission to a first multiple-input-multiple-output (MIMO)-capable portable wireless
device and initiating a second transmission to a second multiple-input-multiple-output (MIMO)-
capable portable wireless device, such that at least a portion of the first transmission occurs
simultaneously with at least a portion of the second transmission and both occur via a first

wireless protocol;

receiving first information from the first multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a first measurement performed by the first multiple-

input-multiple-output (MIMO)-capable portable wireless device;

receiving second information from the second multiple-input-multiple-output (MIMO)-
capable portable wireless device that is based on a second measurement performed by the second

multiple-input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to direct the first transmission more towards the first

multiple-input-multiple-output (MIMO)-capable portable wireless device as compared to the
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second multiple-input-multiple-output (MIMO)-capable portable wireless device, thereby
reducing interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to direct the second transmission more towards the
second multiple-input-multiple-output (MIMO)-capable portable wireless device as compared to
the first multiple-input-multiple-output (MIMO)-capable portable wireless device, thereby
reducing the interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

transmitting first data in connection with the first transmission to the first multiple-input-

multiple-output (MIMO)-capable portable wireless device;

transmitting second data in connection with the second transmission to the second

multiple-input-multiple-output (MIMO)-capable portable wireless device;

receiving third information from a third multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a third measurement performed by the third multiple-

input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of a third transmission, based on the third information, so as to
direct the third transmission towards the third multiple-input-multiple-output (MIMO)-capable

portable wireless device; and

transmitting third data in connection with the third transmission to the third multiple-
input-multiple-output (MIMO)-capable portable wireless device, via a second wireless protocol
including a 802.11n protocol, where the first wireless protocol includes another 802.11 protocol

other than the 802.11n protocol.
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16. The computer-implemented method of Claim 15, wherein the third transmission to the
third multiple-input-multiple-output (MIMO)-capable portable wireless device is initiated via a
particular channel that is different, in at least one respect, from the at least one channel, for
preventing interference between the third transmission via the 802.11n protocol, and at least one

of the first transmission or the second transmission via the another 802.11 protocol.

17. The computer-implemented method of Claim 16, wherein a plurality of radios are
utilized including a first radio configured to communicate via the another 802.11 protocol and a
second radio configured to communicate via the 802.11n protocol, and different antennas are
used for the another 802.11 protocol and the 802.11n protocol, so that sufficient resources are
available to the 802.11n protocol and the another 802.11 protocol, when at least a portion of the
third transmission occurs simultaneously with at least one of the first transmission or the second

transmission.

18. The computer-implemented method of Claim 17, wherein the at least one channel

includes multiple channels that, together, have a greater bandwidth than the particular channel.

19. The computer-implemented method of Claim 15, wherein the at least one channel
includes multiple channels including a first channel and a second channel, and the first
transmission to the first multiple-input-multiple-output (MIMO)-capable portable wireless device
is initiated via the first channel, and the second transmission to the second multiple-input-

multiple-output (MIMO)-capable portable wireless device is initiated via the second channel.

20. The computer-implemented method of Claim 15, wherein the first transmission and the
second transmission are both initiated on the at least one channel which includes the same single

channel.

21. The computer-implemented method of Claim 15, wherein the third transmission to the
third multiple-input-multiple-output (MIMO)-capable portable wireless device is initiated via a

particular channel that is different from the at least one channel.
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22. The computer-implemented method of Claim 15, wherein the third transmission to the
third multiple-input-multiple-output (MIMO)-capable portable wireless device is initiated via a

particular channel that is the same as the at least one channel.

23. The computer-implemented method of Claim 15, and further comprising: utilizing a
plurality of radios including a first radio configured to communicate via the first wireless

protocol and a second radio configured to communicate via the second wireless protocol.

24. The computer-implemented method of Claim 15, and further comprising: utilizing a
plurality of radios including a first radio configured to communicate via the another 802.11
protocol and a second radio configured to communicate via the 802.11n protocol, so that
sufficient resources are available to the 802.11n protocol and the another 8§02.11 protocol, when
at least a portion of the third transmission occurs simultaneously with at least one of the first

transmission or the second transmission.

25. The computer-implemented method of Claim 15, wherein the first transmission occurs
simultaneously with the second transmission with both the first transmission and the second
transmission using all of the antennas.

26. The computer-implemented method of Claim 15, wherein the one or more access points
include a plurality of the access points which are positioned so that the plurality of the access
points collectively provide an overlap in the coverage as dictated by the positioner of the
plurality of the access points.

27. A computer-implemented method, comprising:

providing access to an access point including:

a plurality of antennas;
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circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

sending a first signal to a first multiple-input-multiple-output (MIMO)-capable portable

wireless device;

receiving a second signal from the first multiple-input-multiple-output (MIMO)-capable

portable wireless device;

based on the second signal, permitting data communication via the access point for the

first multiple-input-multiple-output (MIMO)-capable portable wireless device;

sending a third signal to a second multiple-input-multiple-output (MIMO)-capable

portable wireless device;

receiving a fourth signal from the second multiple-input-multiple-output (MIMO)-

capable portable wireless device;

based on the fourth signal, permitting data communication via the access point for the

second multiple-input-multiple-output (MIMO)-capable portable wireless device;

selecting at least one channel based on one or more channel characteristics, for initiating
a first transmission to the first multiple-input-multiple-output (MIMO)-capable portable wireless
device and initiating a second transmission to the second multiple-input-multiple-output
(MIMO)-capable portable wireless device, such that at least a portion of the first transmission
occurs simultaneously with at least a portion of the second transmission and both occur via a first

wireless protocol;
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receiving first information from the first multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a first measurement performed by the first multiple-

input-multiple-output (MIMO)-capable portable wireless device;

receiving second information from the second multiple-input-multiple-output (MIMO)-
capable portable wireless device that is based on a second measurement performed by the second

multiple-input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of the first transmission, based on at least one of the first
information or the second information, so as to direct the first transmission more towards the first
multiple-input-multiple-output (MIMO)-capable portable wireless device as compared to the
second multiple-input-multiple-output (MIMO)-capable portable wireless device, thereby
reducing interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

altering at least one aspect of the second transmission, based on at least one of the first
information or the second information, so as to direct the second transmission more towards the
second multiple-input-multiple-output (MIMO)-capable portable wireless device as compared to
the first multiple-input-multiple-output (MIMO)-capable portable wireless device, thereby
reducing the interference between the first transmission and the second transmission when the at
least portion of the first transmission occurs simultaneously with the at least portion of the

second transmission;

transmitting first data in connection with the first transmission to the first multiple-input-

multiple-output (MIMO)-capable portable wireless device;

transmitting second data in connection with the second transmission to the second

multiple-input-multiple-output (MIMO)-capable portable wireless device;
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receiving third information from a third multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a third measurement performed by the third multiple-
input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of a third transmission, based on the third information, so as to
direct the third transmission towards the third multiple-input-multiple-output (MIMO)-capable

portable wireless device; and

transmitting third data in connection with the third transmission to the third multiple-

input-multiple-output (MIMO)-capable portable wireless device, via a second wireless protocol.

28. The computer-implemented method of Claim 27, wherein the first signal, the second

signal, the third signal, and the fourth signal, are communicated for authentication purposes.

29. A computer-implemented method, comprising:

positioning one or more access points so that the one or more access points provide a

desired coverage, each of the one or more access points including:

a plurality of antennas;

circuitry in communication with the antennas; and

at least one radio in communication with the circuitry;

causing communicative coupling between the one or more access points and a server;

receiving a first signal from a first multiple-input-multiple-output (MIMO)-capable

portable wireless device;
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based on the first signal, permitting data communication via the access point for the first

multiple-input-multiple-output (MIMO)-capable portable wireless device;

receiving a second signal from a second multiple-input-multiple-output (MIMO)-capable

portable wireless device;

based on the second signal, permitting data communication via the access point for the

second multiple-input-multiple-output (MIMO)-capable portable wireless device;

selecting at least one channel based on one or more channel characteristics, for initiating
a first transmission to the first multiple-input-multiple-output (MIMO)-capable portable wireless
device and initiating a second transmission to the second multiple-input-multiple-output
(MIMO)-capable portable wireless device, such that at least a portion of the first transmission
occurs simultaneously with at least a portion of the second transmission and both occur via a first

wireless protocol;

receiving first information from the first multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a first measurement performed by the first multiple-

input-multiple-output (MIMO)-capable portable wireless device;

receiving second information from the second multiple-input-multiple-output (MIMO)-
capable portable wireless device that is based on a second measurement performed by the second

multiple-input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of the first transmission in connection with a first multiple of
the antennas, based on at least one of the first information or the second information, so as to
direct the first transmission more towards the first multiple-input-multiple-output (MIMO)-
capable portable wireless device as compared to the second multiple-input-multiple-output
(MIMO)-capable portable wireless device, thereby reducing interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;
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altering at least one aspect of the second transmission in connection with a second
multiple of the antennas, based on at least one of the first information or the second information,
so0 as to direct the second transmission more towards the second multiple-input-multiple-output
(MIMO)-capable portable wireless device as compared to the first multiple-input-multiple-output
(MIMO)-capable portable wireless device, thereby reducing the interference between the first
transmission and the second transmission when the at least portion of the first transmission

occurs simultaneously with the at least portion of the second transmission;

transmitting first data in connection with the first transmission to the first multiple-input-
multiple-output (MIMO)-capable portable wireless device, utilizing the first multiple of the

antennas;,

transmitting second data in connection with the second transmission to the second
multiple-input-multiple-output (MIMO)-capable portable wireless device, utilizing the second

multiple of the antennas;

receiving third information from a third multiple-input-multiple-output (MIMO)-capable
portable wireless device that is based on a third measurement performed by the third multiple-

input-multiple-output (MIMO)-capable portable wireless device;

altering at least one aspect of a third transmission in connection with a third multiple of
the antennas, based on the third information, so as to direct the third transmission towards the

third multiple-input-multiple-output (MIMO)-capable portable wireless device; and

transmitting third data in connection with the third transmission to the third multiple-
input-multiple-output (MIMO)-capable portable wireless device, utilizing the third multiple of
the antennas, via a second wireless protocol including a 802.11n protocol, where the first

wireless protocol includes another 802.11 protocol other than the 802.11n protocol.

30. The computer-implemented method of Claim 29, wherein at least one of:
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said circuitry includes at least one of: a switch, at least one phased array, a controller, or a

Processor;

said circuitry includes radio chain circuitry;

said other 802.11 protocol is a variant of the 802.11n protocol;

said other 802.11 protocol is an advancement over the 802.11n protocol;

said channel characteristics include at least one of a data throughput, a signal-to-noise

ratio, a reduced signal error, a reduced data error, a reduced retransmission request, a reduced

interference, a rejection of multipath signal, a higher transmission rate, or a signal strength;

a difference in channels are used for the first wireless protocol and the second wireless

protocol for increased data throughput, and the difference involves data throughput;

an entirety of the first transmission occurs simultancously with an entirety of the second

transmission;

said first transmission occurs simultaneously with the second transmission with both the

first transmission and the second transmission using all of the antennas;

said antennas are MIMO antennas;

said antennas are fixed in direction;

said antennas are varied in direction via beamforming;

said antennas are directional by virtue of being capable of changing direction via

beamforming;
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said antennas exhibit temporal diversity;

said antennas include directional antennas;

said antennas include omnidirectional antennas;

said antennas include directional antennas that are omnidirectional;

said antennas include directional antennas that have omnidirectional capabilities;

said antennas include directional antennas that are less than omnidirectional;

said at least one radio includes a single radio;

said first, second, and/or third information include a measurement of a signal-to-noise

ratio;

said first data, the second data, and the third each include different data;

said first multiple of the antennas, the second multiple of the antennas, and the third

multiple of the antennas include the same antennas of the antennas;

said first multiple of the antennas, the second multiple of the antennas, and the third

multiple of the antennas include different ones of the antennas;

said first multiple of the antennas, the second multiple of the antennas, and the third

multiple of the antennas include different ones of the antennas, at least in part;

said antennas have associated therewith a MIMO virtual sector including an area where a

MIMO physical sector is to operate;
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said antennas form MIMO virtual sectors that are capable of being selected to provide

MIMO physical sectors; or

said first multiple-input-multiple-output (MIMO)-capable portable wireless device

includes at least one of a mobile device, a client, a computer, or a hand-held device.
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ABSTRACT

A system, method, and computer program product is provided to select at least one channel
based on one or more channel characteristics and initiate a first transmission to a first multiple-
input-multiple-output (MIMO)-capable portable wireless device, and further initiate a second
transmission to a second multiple-input-multiple-output (MIMO)-capable portable wireless
device, such that at least a portion of the first transmission occurs simultaneously with at least a
portion of the second transmission and both occur via a first wireless protocol; and is further
configured to initiate a third transmission to a third multiple-input-multiple-output (MIMO)-
capable portable wireless device via a second wireless protocol including a 802.11n protocol,
where the first wireless protocol includes another 802.11 protocol other than the 802.11n

protocol.
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142 20060146760 A1 P006-07-06 Khandekar et al.
143 0060121946 A1 P006-06-08 Walton et al.
144 0060093067 A1 P006-05-04 Valali et al.
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145 0060088007 A1 P006-04-27 Ualali et al.

146 20060077935 A1l P006-04-13 Hamalainen et al.
147 P0060072629 A1 P006-04-06 Kent et al.

148 20060002346 A1l P006-01-05 Butivong et al.
149 0060023666 A1 P006-02-02 Ualali et al.

150 20050281228 A1l P005-12-22 Dh et al.

151 P0050277422 A1 P005-12-15 Baker et al.

152 0050277400 A1 P005-12-15 Bhah

153 0050141593 A1 P005-06-30 Pasanen et al.
154 0050111376 A1 P005-05-26 Raghothaman et al.
155 0050085195 A1 P005-04-21 Tong et al.
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156 0050047485 A1 P005-03-03 Khayrallah et al.
197 20050078742 A1l P005-04-14 [Cairns et al.
158 0050018789 A1 P005-01-27 Jia et al.

159 20050026616 A1l P005-02-03 [Cavalli et al.
160 0050002323 A1 P005-01-06 Hadad

161 20040253955 A1l P004-12-16 | ove et al.

162 0040224691 A1 P004-11-11 Hadad

163 0040131007 A1 P004-07-08 Bmee et al.

164 20040116146 A1 P004-06-17 BSadowsky et al.
165 0040121774 A1 P004-06-24 Rajkotia et al.
166 20040132494 A1 P004-07-08 Tirkkonen et al.

EFS Web 2.1.17

Exhibit 1002

Nokia v. Woodbury Wireless Inc.

Page 000386



Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Roc Lastinger
Art Unit |
Examiner Name ‘

Attorney Docket Number | WBWLO001H

167 0040131025 A1 P004-07-08 Dohler et al.
168 0040127257 A1 P004-07-01 Raghothaman et al.
169 0040057530 A1 P004-03-25 Tarokh et al.
170 20040066866 A1 P004-04-08 Tong et al.
171 0040086027 A1 P004-05-06 Shattil
172 P0030235147 A1l D003-12-25 Walton et al.
173 0030123425 A1 P003-07-03 Walton et al.
174 0030128705 A1 P003-07-10 i et al.
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1 Notice of Allowance from U_S. Application No. 12/020,932, dated May 16, 2008

2 Notice of Allowance from U.S. Application No. 12/021,278, dated September 11, 2009

3 Notice of Allowance from U_S. Application No. 12/134,122, dated October 22, 2010

4 Non-Final Office Action from U.S. Application No. 12/134,122, dated May 24, 2010

5 Notice of Allowance from U_S. Application No. 12/134,959, dated August 10, 2010

6 Non-Final Office Action from U.S. Application No. 12/134,959, dated February 24, 2010

7 Notice of Allowance from U_S. Application No. 13/118,386, dated November 9, 2012

8 Non-Final Office Action from U.S. Application No. 13/118,386, dated May 3, 2012

9 Notice of Allowance from U_S. Application No. 13/192,181, dated September 25, 2012
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10 Non-Final Office Action from U_S. Application No. 13/192,181, dated June 1, 2012

11 Non-Final Office Action from U.S. Application No. 13/192,181, dated February 22, 2012

12 Notice of Allowance from U_S. Application No. 13/211,529, dated December 9, 2011

13 Notice of Allowance from U.S. Application No. 13/218,185, dated June 12, 2012

14 Non-Final Office Action from U_S. Application No. 13/218,185, dated March 28, 2012

15 Notice of Allowance from U.S. Application No. 13/348,523, dated June 26, 2014

16 Non-Final Office Action from U_S. Application No. 13/348 523, dated January 2, 2014

17 Notice of Allowance from U_S. Application No. 13/566,986, dated March 4, 2013

18 Non-Final Office Action from U.S. Application No. 13/566,986, dated November 1, 2012

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

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

Signature {Thomas D. Fortenberry/ Date (YYYY-MM-DD) 2018-09-01

Name/Print Thomas Fortenberry Registration Number |56537

This collection of information is required by 37 CFR 1.97 and 1.98. 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.S5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1874 (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. 532) and the Privacy Act (5 U.S.C. 352a). 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 record s.

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 inspections 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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1 7302278 P007-11-27 | astinger et al.

2 7359675 P008-04-15 | astinger et al.

3 7308270 PO07-12-11 | astinger et al.

4 7274944 P007-09-25 | astinger et al.

5 7305246 P007-12-04 | astinger et al.

6 7349701 P008-03-25 | astinger et al.

7 7348930 P008-03-25 | astinger et al.

8 7489282 P009-02-10 | astinger et al.
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9 7400860 P008-07-15 | astinger et al.
10 7595756 P009-09-29 | astinger et al.
11 7599699 P009-10-06 | astinger et al.
12 B009646 011-08-30 | astinger et al.
13 7424298 P008-09-09 | astinger et al.
14 7616959 P009-11-10 BSpenik et al.

15 7873319 P011-01-18 | astinger et al.
16 7822386 P010-10-26 | astinger et al.
17 B345651 P013-01-01 | astinger et al.
18 B325695 P012-12-04 | astinger et al.
19 B111678 P012-02-07 | astinger et al.
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20 B270383 P012-09-18 | astinger et al.
21 B855089 P014-10-07 | astinger et al.
22 B428039 P013-04-23 | astinger et al.
23 1144496 1979-03-13 [Cunningham et al.
24 b771449 1998-06-23 Blasing et al.
25 6104935 P000-08-15 Bmith et al.

26 5229486 P001-05-08 Krile

27 B272337 P001-08-07 Mount et al.

28 b278723 P001-08-21 Meihofer et al.
29 5304762 P001-10-16 Myers et al.

30 H400955 P002-06-04 Kawabata et al.
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31 5405058 P002-06-11 Bobier

32 5421542 P002-07-16 Sandler et al.
33 5463301 P002-10-08 Bevan et al.
34 B470195 P002-10-22 Meyer

35 5486832 P002-11-26 bramov et al.
36 5505045 P003-01-07 Hills et al.

37 5531985 P003-03-11 Jones et al.

38 5560443 P003-05-06 \aisanen et al.
39 B690657 P004-02-10 | au et al.
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42 6118767 P000-09-12 Shen et al.
43 5246674 P001-06-12 FFeuerstein et al.
44 7039441 P006-05-02 Reudink et al.
45 542736 P003-04-01 Parkvall et al.
46 F693510 P004-02-17 Yamaguchi
47 b047175 P000-04-04 [Trompower
48 5388999 P002-05-14 [Gorsuch et al.
49 3317912 [1963-07-01 Kelleher

50 p825222 1989-04-25 Butcher
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53 B070090 P000-05-30 Feuerstein
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55 3681770 1972-08-01 lford

56 p101901 1978-07-18 Kommrusch
57 b069591 P000-05-30 Smith

58 6914577 P005-07-05 McCandless
59 3803625 1974-04-09 Nemit

60 p128740 1978-12-05 [Graziano

61 b265263 1993-11-23 Ramsdale et al.
62 b276907 [1994-01-04 Meidan

63 b307507 1994-04-26 Kanal

EFS Web 2.1.17

Exhibit 1002

Nokia v. Woodbury Wireless Inc.

Page 000398



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor ‘ Roc Lastinger

Art Unit

Examiner Name ‘

Attorney Docket Number

| WBWLOO1TH

64 b365571 1994-11-15 Rha et al.
65 b491833 1996-02-13 Hamabe

66 b548813 1996-08-20 Charas et al.
67 H603082 1997-02-11 Hamabe

68 b606727 1997-02-25 Jeda

69 b613200 1997-03-18 Hamabe

70 b649292 1997-07-15 Poner

71 h684491 1997-11-04 Newman et al.
12 H740536 1998-04-14 Benveniste
73 H835859 1998-11-10 Poner

74 b901356 1999-05-04 Hudson
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75 H960349 1999-09-28 [Chheda et al.
76 5055230 P000-04-25 FFeuerstein et al.
77 5128497 P000-10-03 Faruque

78 6154654 P000-11-28 Mao

79 5178328 P001-01-23 Tang et al.

80 5360107 P002-03-19 |in et al.

81 H400697 P002-06-04 | eung et al.

82 B400704 P002-06-04 Mikuni et al.

83 H405043 P002-06-11 Uensen et al.

84 418316 P002-07-09 Hildebrand et al.
85 H480558 P002-11-12 Ottosson et al.
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86 p487414 P002-11-26 Tanay et al.
87 p497599 P002-12-24 Uohnson et al.
88 p522885 P003-02-18 Tang et al.

89 p542485 P003-04-01 Muijtaba

90 p615047 P003-09-02 Yasooka et al.
91 p654612 P003-11-25 Pwidor et al.
92 H708036 P004-03-16 Proctor et al.
93 F741837 P004-05-25 Nakano et al.
94 748218 P004-06-08 Uohnson et al.
95 5795409 P004-09-21 Y oussefmir et al.
96 898431 P005-05-24 Peele
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97 7010015 P006-03-07 Hervey, Jr_ et al.
98 7069009 P006-06-27 i etal

99 7194017 P007-03-20 Hervey, Jr_ et al.
100 7202824 P007-04-10 Banelli et al.

101 7280829 P007-10-09 Rudolf

102 6212930 1993-05-25 Raudat

103 5549169 P003-04-15 [Matsuyoshi et al.
104 7181258 P007-02-20 | in et al.

105 7373176 P008-05-13 [Chotkowski et al.
106 b266527 P001-07-24 Mintz

107 5738599 P004-05-18 Black et al.
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108 5930991 P005-08-16 Ozluturk

109 p475010 1984-10-02 Huensch et al.
110 5774864 P004-08-10 Fvans et al.
11 7193562 P007-03-20 Shitrom et al.
112 7292198 P007-11-06 Bhtrom et al.
113 7358912 P008-04-15 Kish et al.
114 7362280 P008-04-22 Bhtrom et al.
115 7498996 P009-03-03 Bhirom et al.
116 7522552 P009-04-21 Fein et al.
117 7646343 P010-01-12 Bhirom et al.
118 7675474 P010-03-09 Bhtrom et al.
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119 5095820 P000-08-01 | uxon et al.
120 5249256 P001-06-19 | uxon et al.
121 5906674 P005-06-14 McKinzie, Ill et al.
122 7171248 P007-01-30 Brown

123 B736453 1988-04-05 Schloemer
124 p829554 1989-05-09 Bamnes et al.
125 b134709 1992-07-28 Bi et al.

126 h396649 1995-03-07 Hamabe

127 b404574 1995-04-04 Benveniste
128 h448761 [1995-09-05 | Jshirockawa
129 b475864 1995-12-12 Hamabe
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130 b491837 1996-02-13 Haartsen

131 H507008 1996-04-09 Kanai et al.

132 b574977 1996-11-12 Joseph et al.
133 H590399 1996-12-31 Matsumote et al.
134 b697059 1997-12-09 Carney

135 H722043 1998-02-24 Rappaport et al.
136 b726978 1998-03-10 Frodigh et al.
137 H732353 1998-03-24 Haartsen

138 b771454 1998-06-23 Dhsawa

139 b787352 1998-07-28 Benveniste

140 b790551 1998-08-04 Chan
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141 H809423 1998-09-15 Benveniste

142 b828948 1998-10-27 imgren et al.
143 h887263 1999-03-23 Ishii

144 b896573 1999-04-20 Yang et al.

145 b926763 1999-07-20 [Greene, Sr. et al.
146 b956643 [1999-09-21 Benveniste

147 h963865 1999-10-05 Desgagne etal.
148 ba74327 1999-10-26 Agrawal et al.
149 002934 1999-12-14 Boyer et al.

150 H009332 1999-12-28 Haartsen

191 023459 P000-02-08 Clark et al.
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information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

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

Signature {Thomas D. Fortenberry/ Date (YYYY-MM-DD) 2018-09-01

Name/Print Thomas Fortenberry Registration Number |56537

This collection of information is required by 37 CFR 1.97 and 1.98. 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.S5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1874 (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. 532) and the Privacy Act (5 U.S.C. 352a). 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 record s.

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 inspections 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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PTOIAIAIB0 {07-12)

Approved for use through 11/30/2014. OMB 0651-0635

.5, Patent and Trademark Office; U.S DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respend to a coflection of information unless it displays a valid OME control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney givén in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with Customer Number;
oR 112117

D Practitioner(s) named below (if more than ten patent practitioners are fo be named, then a customer number must be used):

MName Registration Name Registration
Number Number

As altorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTQ) in connection with
any and all patent applications assigned only fo the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73{c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

'E] The address associated with Customer Number: 1 1 21 1 7
OR

Firm or
Individuat Name

Address

City State Zip

Country

Telephone Emait

Assignes Name and Address: \Woodbury Wireless LLC, a Texas limited liability company
1003 Rocky Creek Drive, Ptugerville, TX 78660

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/ALA/I6 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73{c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The indﬂi_\{j‘duai who&é signature and fitle is supplied below is authorized to act on behalf of the assignee

swawe A L oe TN T Date 10/6/2015
Name  |Roc Lé;ﬁﬁaer {f } Telephone 409-283-2811
Title Managing-Member

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain @ benefit by the public which is to file {and
by the USPTO to process) an application. Confidentiality is governed by 35.U.5.C. 122 and 27 CFR 1.11 and 1.14. This collection is-estimated fo take 3 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 camplete this form andfor suggestions for reducing this burden, should be sent te the Chief Information Officer,
U.8. Patent and Trademark Cffice, U.S. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450, DG NOT SEND £EE3 OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, catl 1-800-PTO-8129 and select option 2.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | WBWLOO1H

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Metheds and Systems

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

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

Secrecy Order 37 CFR 5.2:

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

L

Inventor Information:

Remove

Inventor |1
Legal Name

Middle Name Suffix

]

Prefix| Given Name

| [ e

Residence Information (Select One)

City |

Family Name

lastinger ‘
Non US Residency

& US Residency Active US Military Service

S

av4

Cave Creek State/Province Country of Residencd

Mailing Address of Inventor:

Address 1 4362 N. Frank Lloyd Wright Blvd., Suite 2500

Address 2

City | Fcoﬂsdale I State/Province | )AZ

Postal Code | lp5260 | Countryi ‘ |US

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Hfe | e M
Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | Scottsdale State/Province | 77 Country of Residencd s

Mailing Address of Inventor:

Address 1

Address 2

City | lScottsdaIe
Postal Code

4362 N. Frank Lloyd Wright Blvd., Suite 2500

I State/Province
‘ |US

‘ |85260 ‘ Countryi

Inventor 3
Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix|

‘ El I3rian

&

lNoodbury

E

Residence Information (Select One) (@) US Residency

Non US Residency

Active US Military Service
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | WBWLOO1H

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Methods and Systems

city | fibert State/Province | Az | Country of Residencd | s

Mailing Address of Inventor:

Address 1 343 S. Nielson Street

Address 2

City | [ilbert | state/Province | )AZ

Postal Code ‘ |85296 ‘ Country i ‘ |US

All Inventor§ Must_ Be Listed - Additional Inventor Information blocks may be Add

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

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

Customer Number |1121 17

Email Address lom@tfawoffices.com | [AddEmail |  [Remove Email
Application Information:

Title of the Invention IMO Methods and Systems

Attorney Docket Number| WBWL001H Small Entity Status Claimed [X]

Application Type Nonprovisional v
Subject Matter | tility |
Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1

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

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

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

L Attorney Docket Number | WBWLOO1H
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Methods and Systems

Representative Information:

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

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 112117

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 118(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~] 15824010 2017-11-28
Prior Application Status | [Patented -
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘15824010 IContinuation of [-] 15406661 P017-01-13 P859963 Pms-m-oz
Prior Application Status ‘ Patented -
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘15406661 IContinuation of -] prags2874 P015-11-25 P584197 Pm?-oz-zs
Prior Application Status ‘ Patented -
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘14952874 IContinuation of -] pra47ecas P014-09-03 P503163 P016—11—22
Prior Application Status ‘ Patented -
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘14476628 IContinuation of E |13348523 P012-01-11 }8855089 P014-10-07
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | WBWLOO1H

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Methods and Systems

Prior Application Status

Patented v Remove

Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 3348523 |Continuation of [-] 3118386 Pm 1-05-28 }8345651 P013-01-01
Prior Application Status ‘ Patented - Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘131 18386 |Continuation of [-] 11709431 P007-02-21 F009646 Pm 1-08-30
Prior Application Status | [Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
11709431 Claims benefit of provisional ~| 60743376 2006-02-28

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code! {if applicable)

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | WBWLOO1H

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Methods and Systems

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1).

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | WBWLOO1H

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Methods and Systems

Applicant Information:

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

Applicant {1

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

identified in this section.

® Assignee Legal Representative under 35 US.C. 117 Joint Inventor

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

INoodbury Wireless LLC

Mailing Address Information For Applicant:

Address 1 003 Rocky Creek Drive

Address 2

City Pflugerville State/Province TX
Countryl ‘ s Postal Code 78660
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | WBWLOO1H

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Methods and Systems

Assignee |1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

] | ]

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number | Fax Number

Email Address

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

Signature:

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

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

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

Signature [Thomas Donald Fortenberry/ Date (YYYY-MM-DD)| [2018-09-01
First Name rrhomas Last Name | Foﬂenberry Registration Number 6537
Additional Signature may be generated within this form by selecting the Add button. Add
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Approved for use through 11/30/2020. OMB 0651-0032

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

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

L Attorney Docket Number | WBWLOO1H
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MIMO Methods and Systems

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is used by the U.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 submissicn, which may result in termination of proceedings or abandenment 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 (5U.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.

2. Arecord 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 Arecord 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.  Arecord 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. Arecord 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 CooperationTreaty.

6.  Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U5.C. 218(c)).

7. Arecord 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.5.C.
122(b) or issuance of a patent pursuant to 35 U.5.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.

9. Arecord 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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