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Confirmation No.: 5881 
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Dear Sir: 

PATENT 

In response to the Notice of Allowance dated 6/23/2016, please enter the following. 
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REMARKS 

The Examiner stated the following in the Examiner's Statement of Reasons for 

Allowance: 

The following is an examiner's statement of reasons for allowance: 

Regarding claims 21, 36 and 38, Hou et a! (US 7,415,288) teaches a S;tstem 

(see fig.5), comprising: the singJe wkeless station lnc!utiing: a first transmission point 

with a multiple·input·multiple"output (MIMO) capabi!ity {see coh.mm 3, lines 15"52, 

"mimo"), the finst transmission point having: a plura!ity of first directional antennas (see 

column 1, lines 21--41, "directional antenna"),. at least one first radio ln communicatton 

with the first directional antennas (see column 1, lines 21 ·41, "directional antenna''), and 

first ckcuitry in communication with the at least one flrst radio (see flg.5), a second 

transmlssion point with a multiple-input-multiple-output (MIMO) capability (see column 

3, lines i5-52, "mfmo''), the second transmission point having: a plurality ot second 

dtrectiona! antennas (see cokmm 1, lines 21-41, ''directional antenna"), at least one 

second radio in communication with the second directional antennas (see column 1, 

Hnes 21 .. 41, "d!rectionc.11 antenna"), and second circuitry rn communication wlth tt1e at 

!east one second radio (see lig.5), and third circuitry in corrnmmication with the first 

circuitry of the first transmission point wlth the multiple-input-mUIHp!e·output (M!MO) 

capability anti the second clrcuitry of the second transmlssion point \ivith the rnultiple" 

input· muwp1e--output (M!MO) capability (also see column 3, lines 15-52, "mimo" and 

see fig.5), said single wireless station configured such that the first transmission point 

with the multiple-input-multiple-output (MIMO) capability cooperates with the second 

transmlssion point with the multipie-input~mu!Upie-output (MIMO) capabWty in 
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connection with a first transmission to a first multip!e-fnput-multlple-output (MIMO)­

capab!e portable \t\~retess device (also see column 3, lines 15-52, "mirno"), and 

transmitting data in connection wlth the first transmission to the fast multiple-input­

rnu!tiple-olJtput (M!MQ)-capable portab!e wire!ess device (also see column 3,. tines 15-

52 "rn imo"}. > • 

Hou et al {US 7,415,.288) fails to tea.di a single wireless station configured to 

operate in a packet-switched ceBular network, for improving the first transmission, 

said slngle wlreless station configured for: receiving first infonnatlon from the first 

muttlple-inpuHnulfrple-output (MtMO)-r.apable portable wireless devic:e that is based on 

a measurement performed by the first multiple-input,multip!e-output (MIMO)•capable 

portable vvkeless device, receiving second information from the first multiple-input­

mu!tlple-output (MIMO)~capable portable wireless dev1ce that is based on another 

measurement performed by the first multip:1e,input•multiple•output (MIMO)-capable 

portable wireless device, aHering at least one aspect of tile first transmission in 

connection with at least one of: multiple of the first directional antennas of the first 

transmls.sion point with the muHtple-input-multlple-output (MIMO) capabrnty, or multiple 

of the second directional antennas of the second transmission point with t.he 

multiple-inpuHnuWph:l,output (MIMO) capabmty, based on the fast information 

and the second lntormation, and utmzing at least one of: the mualple first directional 

antennas of the first transmission polnt with tile muttlple-input-multip!e-output (l\,11MO) 

capability, or the multip!e second directional antennas of the second transmission point 

with the multiple-input-mu!tip!e-output (MIMO) capability, 

In response, applicant respectfully points out that features of at least some of the 

independent claims (e.g. 21, 36 and/or 38) are not necessarily the same as those the Examiner 
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has highlighted above. For example, Claim 38 is directed to "a packet-switched cellular network 

including a plurality of wireless stations including a particular wireless station including: a first 

group with a multiple-input-multiple-output (MIMO) capability," in the context claimed. 

As additional, non-exhaustive examples, Claims 21, 36 and 38 recite the following, 

respectively: 

"21. A system, comprising: 

a single wireless station configured to operate m a packet-switched cellular 

network, the single wireless station including: 

a first transmission point with a multiple-input-multiple-output (MIMO) 

capability, the first transmission point having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second transmission point with a multiple-input-multiple-output 

(MIMO) capability, the second transmission point having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second 

directional antennas, and 

second circuitry in communication with the at least one second 

radio; and 

third circuitry m communication with the first circuitry of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability 

and the second circuitry of the second transmission point with the multiple-input­

multiple-output (MIMO) capability; 
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said single wireless station configured such that the first transmission point with 

the multiple-input-multiple-output (MIMO) capability cooperates with the second 

transmission point with the multiple-input-multiple-output (MIMO) capability in 

connection with a first transmission to a first multiple-input-multiple-output (MIMO)­

capable portable wireless device, for improving the first transmission; 

said single wireless station configured for: 

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

(MIMO)-capable portable wireless device that is based on a measurement 

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

wireless device; 

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

(MIMO)-capable portable wireless device that is based on another measurement 

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

wireless device; 

altering at least one aspect of the first transmission in connection with at 

least one of: multiple of the first directional antennas of the first transmission 

point with the multiple-input-multiple-output (MIMO) capability, or multiple of 

the second directional antennas of the second transmission point with the 

multiple-input-multiple-output (MIMO) capability, based on the first information 

and the second information; and 

transmitting data in connection with the first transmission to the first 

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

utilizing at least one of: the multiple first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability, or 

the multiple second directional antennas of the second transmission point with the 

multiple-input-multiple-output (MIMO) capability." 

"36. A system, comprising: 

a single wireless station configured to operate m a packet-switched cellular 

network, the single wireless station including: 
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a first portion with a multiple-input-multiple-output (MIMO) capability, 

the first portion having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second portion with a multiple-input-multiple-output (MIMO) 

capability, the second portion having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second 

directional antennas, and 

second circuitry in communication with the at least one second 

radio; and 

third circuitry in communication with the first circuitry of the first portion 

with the multiple-input-multiple-output (MIMO) capability and the second 

circuitry of the second portion with the multiple-input-multiple-output (MIMO) 

capability; 

said single wireless station configured such that the first portion with the multiple­

input-multiple-output (MIMO) capability cooperates with the second portion with the 

multiple-input-multiple-output (MIMO) capability to support a first transmission to a first 

multiple-input-multiple-output (MIMO)-capable portable wireless device, for improving 

the first transmission to address interference, by: 

in response to at least one first signal sent by the single wireless station, 

receiving first information from the first multiple-input-multiple-output (MIMO)­

capable portable wireless device that is based on an interference-based 

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

capable portable wireless device; 

6 



in response to at least one second signal sent by the single wireless station, 

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

(MIMO)-capable portable wireless device that is based on another interference­

based measurement performed by the first multiple-input-multiple-output 

(MIMO)-capable portable wireless device; 

performing beamforming to support the first transmission utilizing at least 

one of: multiple of the first directional antennas of the first portion with the 

multiple-input-multiple-output (MIMO) capability, or multiple of the second 

directional antennas of the second portion with the multiple-input-multiple-output 

(MIMO) capability, based on the first information and the second information; 

and 

transmitting data during the first transmission to the first multiple-input­

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

beamforming with at least one of: the multiple first directional antennas of the 

first portion with the multiple-input-multiple-output (MIMO) capability, or the 

multiple second directional antennas of the second portion with the multiple­

input-multiple-output (MIMO) capability." 

"38. A system, comprising: 

a packet-switched cellular network including a plurality of wireless stations 

including a particular wireless station including: 

a first group with a multiple-input-multiple-output (MIMO) capability, the 

first group having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second group with a multiple-input-multiple-output (MIMO) capability, 

the second group having: 

a plurality of second directional antennas, 
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at least one second radio m communication with the second 

directional antennas, and 

second circuitry in communication with the at least one second 

radio; and 

third circuitry in communication with the first circuitry of the first group 

with the multiple-input-multiple-output (MIMO) capability and the second 

circuitry of the second group with the multiple-input-multiple-output (MIMO) 

capability; 

said particular wireless station configured such that the first group with the 

multiple-input-multiple-output (MIMO) capability cooperates with the second group with 

the multiple-input-multiple-output (MIMO) capability to support a first transmission to a 

first multiple-input-multiple-output (MIMO)-capable portable wireless device, for 

improving the first transmission by addressing interference, by: 

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

(MIMO)-capable portable wireless device that is based on an interference-based 

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

capable portable wireless device, and the second group with the multiple-input­

multiple-output (MIMO) capability; 

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

(MIMO)-capable portable wireless device that is based on another interference­

based measurement performed by the first multiple-input-multiple-output 

(MIMO)-capable portable wireless device; 

coordinating utilization of at least one of multiple of the first directional 

antennas of the first group with the multiple-input-multiple-output (MIMO) 

capability, or multiple of the second directional antennas of the second group with 

the multiple-input-multiple-output (MIMO) capability, based on the first 

information and the second information; and 

transmitting data with the first transmission to the first multiple-input­

multiple-output (MIMO)-capable portable wireless device, utilizing at least one 
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of: the multiple first directional antennas of the first group with the multiple­

input-multiple-output (MIMO) capability, or the multiple second directional 

antennas of the second group with the multiple-input-multiple-output (MIMO) 

capability." 

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 (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. 

Date: September 23, 2016 

Respectfully submitted, 

By: /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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Application/Control Number: 14/952,850 

Art Unit: 2642 

The present application is being examined under the pre-AIA first to invent 

provisions. 

DETAILED ACTION 

REASONS FOR ALLOWANCE 

1. Claims 21-40 are allowed. 

The following is an examiner's statement of reasons for allowance: 
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Regarding claims 21, 36 and 38, Hou et al (US 7,415,288) teaches a system 

(see fig.5), comprising: the single wireless station including: a first transmission point 

with a multiple-input-multiple-output (MIMO) capability (see column 3, lines 15-52, 

"mimo"), the first transmission point having: a plurality of first directional antennas (see 

column 1, lines 21-41, "directional antenna"), at least one first radio in communication 

with the first directional antennas (see column 1, lines 21-41, "directional antenna"), and 

first circuitry in communication with the at least one first radio (see fig.5), a second 

transmission point with a multiple-input-multiple-output (MIMO) capability (see column 

3, lines 15-52, "mimo"), the second transmission point having: a plurality of second 

directional antennas (see column 1, lines 21-41, "directional antenna"), at least one 

second radio in communication with the second directional antennas (see column 1, 

lines 21-41, "directional antenna"), and second circuitry in communication with the at 

least one second radio (see fig.5), and third circuitry in communication with the first 

circuitry of the first transmission point with the multiple-input-multiple-output (MIMO) 

capability and the second circuitry of the second transmission point with the multiple­

input- multiple-output (MIMO) capability (also see column 3, lines 15-52, "mimo" and 
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see fig.5), said single wireless station configured such that the first transmission point 

with the multiple-input-multiple-output (MIMO) capability cooperates with the second 

transmission point with the multiple-input-multiple-output (MIMO) capability in 

connection with a first transmission to a first multiple-input-multiple-output (MIMO)­

capable portable wireless device (also see column 3, lines 15-52, "mimo"), and 

transmitting data in connection with the first transmission to the first multiple-input­

multiple-output (MIMO)-capable portable wireless device (also see column 3, lines 15-

52, "mimo"). 

Hou et al (US 7,415,288) fails to teach a single wireless station configured to 

operate in a packet-switched cellular network, for improving the first transmission, 

said single wireless station configured for: receiving first information from the first 

multiple-input-multiple-output (MIMO)-capable portable wireless device that is based on 

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

portable wireless device, receiving second information from the first multiple-input­

multiple-output (MIMO)-capable portable wireless device that is based on another 

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

portable wireless device, altering at least one aspect of the first transmission in 

connection with at least one of: multiple of the first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability, or multiple 

of the second directional antennas of the second transmission point with the 

multiple-input-multiple-output (MIMO) capability, based on the first information 

and the second information, and utilizing at least one of: the multiple first directional 
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antennas of the first transmission point with the multiple-input-multiple-output (MIMO) 

capability, or the multiple second directional antennas of the second transmission point 

with the multiple-input-multiple-output (MIMO) capability. 

Dependent claims 22-35, 37, 39 and 40 are allowable for the same reasons. 

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 

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

applicant's disclosure. 

Tzannes (US 2002/0137 467 A 1) teaches fast initialization using seamless rate 

adaptation. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NGHI H. LY whose telephone number is (571 )272-7911. 

The examiner can normally be reached on 9:30am-8:00pm Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rafael Perez-Gutierrez can be reached on (571) 272-7915. The fax phone 

number for the organization where this application or proceeding is assigned is 571-
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273-8300. Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Nghi H. Ly 
/NGHI H LY/ 
Primary Examiner, Art Unit 2642 



Applicant-Initiated Interview Summary 

Application No. 

14/952,850 

Examiner 

NGHI H. LY 

All participants (applicant, applicant's representative, PTO personnel): 

(1) NGHI H. LY. 

(2) Thomas Fortenberry. 

Date of Interview: 14 June 2016. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

~No. 

Issues Discussed D101 D112 D102 0103 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 21.36 and 38. 

Identification of prior art discussed: Applications 14952867. 14952839. 14952874. 14476628. 

Substance of Interview 

Applicant(s) 

LASTINGER ET AL. 

Art Unit 

2642 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicants' representative and Examiner discussed the applied arts. the newlv found arts. the Double Patenting 
Reiections. and the submited Terminal Disclaimers in order to place the present application in codition for allowance. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

~ Attachment 

/NGHI H LY/ 
Primary Examiner, Art Unit 2642 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary PaperNo.20160615 



Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Elr:l[Search. Query ____________________________________________________________ llDBs _____________ j g~~~~~r jF:15] ~!~~p ______ j 
S104 3 (Roe near3 Lastinger John near3 Spenik I U&PGPUB;: ON i 2016/06/14: 

Brian near3 Woodbury) and (multiple adj I USPAT; : 
input adj multiple adj output (Ml MO)) and I USOCR; : 
( (plural$4 serveral$3 array) near9 I FPRS; : 
(antenna transceiv$4 transmit$4 I EPO; JPO; : 
receiv$3)) and (second adj ((directional) I DERWENT;: 
near9 (antenna transceiv$4 transmit$4 I 
receiv$3))) and ( second adj circuit r$4) and I 
radio and ( (measur$6 analy$3 diagnos$5) I 
near? (second adj4 (interference noise I 
quality))) and ((alter$3 chang$4 modif$4 I 
updat$4 upgrad$4) near12 (transmission I 
transmit$3 send$3 deliver$4 boardcast$3 I 
broadcast$3)) with ((capability able I 
capable) near12 (multiple adj input adj I 
multiple _adj_ output __ MI MO))--------------------------------·-- I ----,~----~--~r----1 

S105 1 (H04W84/12.cpc. HW84/18.cpc. I U&PGPUB;: ON i 2016/06/14: 
H04W80/04.cpc. 370/338.ccls. I USPAT; : 
370/338.ccls. 370/328.ccls. 455/422.1.ccls.! USOCR; : 
455/424.ccls. 455/443.ccls. I FPRS; : 
455/452.2.ccls.) and (plural$4 serveral$3 I EPO; JPO; : 
array) and (antenna transceiv$4 I DERWENT;: 
transmit$4 receiv$3) and direction$3 with I 
(antenna transceiv$4 transmit$4 receiv$3) I 
and circuit$4 and radio and ((measur$6 I 
analy$3 diagnos$5) with (interference I 
noise quality)) and ( ( alter$3 chang$4 I 
modif$4 updat$4 upgrad$4) with I 
(transmission transmit$3 send$3 deliver$4 I 
boardcast$3 broadcast$3)) with ( capability I 
able capable) and (multiple adj input adj I 
multiple adj output Ml MO) and first and I 
second and @ad< "20060228" I 

~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: (Roe near3 Lastinger John near3 Spenik I U&PGPUB;: OR 
: Brian near3 Woodbury) and ((multiple adj I USPAT; : 
· input adj multiple adj output (Ml MO)) and I USOCR; : 
( (plural$4 serveral$3 array) near9 I FPRS; : 
(antenna transceiv$4 transmit$4 I EPO; JPO; : 
receiv$3)) and (second near3 ((directional)! DERWENT;: 
near9 (antenna transceiv$4 transmit$4 I 
receiv$3))) and (second near3 circuitr$4) I 
and radio and ((measur$6 analy$3 I 
diagnos$5) near? (second near3 I 
(interference noise quality))) and ((alter$3 I 
chang$4 modif$4 updat$4 upgrad$4) I 
near12 (transmission transmit$3 send$3 I 
del iver$4 boardcast$3 broadcast$3)) andh I 
((capability able capable) and (multiple adj I 
input adj multiple adj output Ml MO))).clm. I 

I 2016/06/14! 
I 22:13 : 

and @ad< "20060228" i . 
~~~~~~~~~~~~· ~ ~~~~~~~~~~· ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ '~--- .~~~~~~~~~~~~~~~~~~~~~~~· ~ ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~· ~ 

f81167fo7.ll(H04W84/12.cpc. HW84/18.cpc. IIu&PGPUB;JoR-jlON !12016/06/14! 
I ii t04W80/04.cpc. 370/338.ccls. I USPAT; ii ! !122:20 ! 
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S111 0 

S112 18 

S114 0 

370/338.ccls. 370/328.ccls. 455/422.1.ccls.l USOCR; 
455/424.ccls. 455/443.ccls. I FPRS; 
455/452.2.ccls.) and (multiple adj input I EPO; JPO; 
adj multiple adj output (MIMO)) and I DERWENT;: 
( (plural$4 serveral$3 array) near9 I 
(antenna transceiv$4 transmit$4 I 
receiv$3)) and (second adj ((directional) I 
near9 (antenna transceiv$4 transmit$4 I 
receiv$3))) and (second adj circuitr$4) and! 
radio and ( (measur$6 analy$3 diagnos$5) I 
near? (second adj4 (interference noise I 
quality))) and ((alter$3 chang$4 modif$4 I 
updat$4 upgrad$4) near12 (transmission I 
transmit$3 send$3 deliver$4 boardcast$3 I 
broadcast$3)) with ((capability able I 
capable) near12 (multiple adj input adj I 
multiple adj output Ml MO)) and I 
@ad< "20060228" I , 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~-

(H04W84/12. cpc. HW84/18.cpc. I U&PGPUB;: OR ! 2016/06/14j 

H04W80/04.cpc. 370/338.ccls. I USPAT; i,,,',,, ! 22:22 : 
370/338.ccls. 370/328.ccls. 455/422.1.ccls.l USOCR; 
455/424.ccls. 455/443.ccls. I FPRS; 
455/452.2.ccls.) and ((plural$4 serveral$3 I EPO; JPO; 
array) near9 (antenna transceiv$4 I DERWENT· i 
transmit$4 receiv$3)) and (second adj I 
((direction$3) near9 (antenna transceiv$4 I 
transmit$4 receiv$3))) and (second adj I 
circuit$4) and radio and ((measur$6 I 
analy$3 diagnos$5) near? (second adj4 I 
(interference noise quality))) and ((alter$3 I 
chang$4 modif$4 updat$4 upgrad$4) I 
near12 (transmission transmit$3 send$3 I 
del iver$4 boardcast$3 broadcast$3)) with I 
(capability able capable) and (multiple adj I 
input adj multiple adj output Ml MO) and I 
@ad< "20060228" I , 
'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-''-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-> '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' 

((plural$4 serveral$3 array) and (antenna 
transceiv$4 transmit$4 receiv$3)) and 
direction$3 with (antenna transceiv$4 
transmit$4 receiv$3) and circuit$4 and 
radio and ( (measur$6 analy$3 diagnos$5) 
with (interference noise quality)) and 
( ( alter$3 chang$4 modif$4 updat$4 
upgrad$4) with (transmission transmit$3 
send$3 deliver$4 boardcast$3 
broadcast$3)) with ( capability able 
capable) and (multiple adj input adj 
multiple adj output Ml MO) and 

( (plural$4 serveral$3 array) near9 
(antenna transceiver transmitter receiver)) 
and ((directional) near9 (antenna 
transceiver transmitter receiver)) and 
circuit$4 and radio and ( (measur$6 
analy$3 diagnos$5) near? (interference 
noise quality)) and ((alter$3 chang$4 
modif$4 updat$4 upgrad$4) near12 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ( capability 
able capable) and (multiple adj input adj 
multiple adj output Ml MO) and ((alter$3 
chang$4 modif$4 updat$4 upgrad$4) 
near12 (transmission transmit$3 send$3 

U&PGPUB;: OR 
USPAT; : 
USOCR; : 
FPRS; : 
EPO; JPO; : 
DERWENT·! 

l 2016/06/14! 
i 22:23 : 

'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-"~ '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-,'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-"~ 

U&PGPUB; OR 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

ON j 2016/06/14 
! 22:24 
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: del iver$4 boardcast$3 broadcast$3)) with I 1 

adj input adj multiple adj output I 
· ((capability able capable) near12 (multiple I I,,,, 

-------------- _____________ MI_MO))and_@ad< "20060228" ____________________________ J -------------------------- -------------------------- -------------------' ---------------------------
S115 0 

S116 0 

S117 0 

S118 0 

((plural$4 serveral$3 array) adj9 (antenna I U&PGPUB;: OR 
transceiver transmitter receiver)) and I USPAT; : 
((directional) near9 (antenna transceiver I USOCR; : 
transmitter receiver)) and circuit$4 and I FPRS; : 
radio and ((mobile wireless radio terminal I EPO; JPO; : 
apparatus ue ms mt portable handset I DERWENT;: 
hand held device) near8 (measur$6 I I BM_ TDB : 
analy$3 diagnos$5) near? second adj I : 
(interference noise quality)) and ((antenna! : 
transceiver transmitter receiver) near12 I : 
(multiple adj input adj multiple adj output I : 

! 2016/06/14j 
i 22:25 i 

Ml MO)J_and _@ad<_"20060228" .......................... 1 _ .. _: .......................................... , .. , ........................ , .. 

((plural$4 serveral$3 array) near9 I U&PGPUB;: OR 
(antenna transceiver transmitter receiver)) I USPAT; : 
and ((directional) near9 (antenna I USOCR; : 
transceiver transmitter receiver)) and I FPRS; : 
circuit$4 and radio and ( (measur$6 I EPO; JPO; : 
analy$3 diagnos$5) near? (second adj I DERWENT;: 
(interference noise quality))) and 11 BM_ TDB : 
((transmission transmit$3 send$3 I : 
deliver$4 boardcast$3 broadcast$3) I : 
near12 (capability able capable)) and I : 

l 2016/06/14! 
i 22:25 : 

(multiple adj input adj multiple adj output I : j 
MI_MO) .. and_ @ad< "20060228" ............................ J . . .. i .......................................... .J ........................... . 
((plural$4 serveral$3 array) near9 I U&PGPUB;! ON i 2016/06/14! 
(antenna transceiver transmitter receiver)) I USPAT; : · 
and ((directional) near9 (antenna I USOCR; : 
transceiver transmitter receiver)) and I FPRS; : 
circuit$4 and radio and ( (measur$6 I EPO; JPO; : 
analy$3 diagnos$5) near? (interference I DERWENT;: 
noise quality)) and ((report$3 send sent I 
transmit$4 deliver$4 pass$3 forward$3 I 
broadcast$3 boardcast$3 receiv$4) near12 I 
second near5 (interference noise quality)) I 
and (multiple adj input adj multiple adj I 
output Ml MO) and ( direction$4 adj I 
(antenna transceiv$4 transmit$4)) and I 
( ( alter$3 chang$4 modif$4 updat$4 I 
upgrad$4) near12 (transmission I 
transmit$3 send$3 deliver$4 boardcast$3 I 
broadcast$3)) with ((capability able I 
capable) near12 (multiple adj input adj I 
multiple adj output MIMO))and I 
@ad< "20060228" I 
'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-> 

((plural$4 serveral$3 array) and (antenna 
transceiv$4 transmit$4 receiv$3)) and 
direction$3 with (antenna transceiv$4 
transmit$4 receiv$3) and circuit$4 and 
radio and ( (measur$6 analy$3 diagnos$5) 
with (interference noise quality)) and 
( ( alter$3 chang$4 modif$4 updat$4 
upgrad$4) with (transmission transmit$3 
send$3 deliver$4 boardcast$3 
broadcast$3)) with ( capability able 
capable) and (multiple adj input adj 
multiple adj output Ml MO) and ((alter$3 
chang$4 modif$4 updat$4 upgrad$4) 
near12 (transmission transmit$3 send$3 
del iver$4 boardcast$3 broadcast$3)) with 

U&PGPUB; OR 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

ON l 2016/06/14 
i 22:26 
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: ((capability able capable) near12 (multiple I 1 

-------------· ----------- ! ~~~Jci))!n~d_i@:~~'.~~~tibii~~~-~-------------------------I--------------------------· -------------------------· -------------------1---------------------------· 
S128 6 

S129 6 

S130 0 

((plural$4 serveral$3 array) near9 I U&PGPUB;: OR 2016/06/14\ 
(antenna transceiver transmitter receiver)) I USPAT; : 
and ((directional) near9 (antenna I USOCR; : 
transceiver transmitter receiver)) and I FPRS; : 
circuit$4 and radio and ( (measur$6 I EPO; JPO; : 
analy$3 diagnos$5) near? (interference I DERWENT;: 
noise quality)) and ( ( alter$3 chang$4 I I BM TDB : 
modif$4 updat$4 upgrad$4) near12 I : 
(transmission transmit$3 send$3 deliver$4 I : 
boardcast$3 broadcast$3)) with ( capability I : 
able capable) and (multiple adj input adj I : 
multiple adj output Ml MO) and I : 
@ad< "20060228" I ' 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(alter$3 chang$3 modif$4 updat$4 U&PGPUB;: OR 
upgrad$4 adjust$4) and ((plural$4 USPAT; : 
serveral$3 array) near9 (antenna USOCR; : 
transceiver transmitter receiver)) and FPRS· i 
((directional) near9 (antenna transceiver EPO; 'JPO; ! 
transmitter receiver)) and circuit$4 and DERWENT;: 
radio and ( (measur$6 analy$3 diagnos$5) 
near? (interference noise quality)) and 
( ( alter$3 chang$4 modif$4 updat$4 
upgrad$4) near12 (transmission 
transmit$3 send$3 deliver$4 boardcast$3 
broadcast$3)) with ( capability able 
capable) and (multiple adj input adj 
multiple adj output Ml MO) and 

l 2016/06/15! 
i 11 :38 i 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~-

(alter$3 chang$3 modif$4 updat$4 I U&PGPUB;: OR 
upgrad$4 adjust$4) and third and I USPAT; : 
( (plural$4 serveral$3 array) near9 I USOCR; : 
(antenna transceiver transmitter receiver)) I FPRS; : 
and ((directional) near9 (antenna I EPO; JPO; : 
transceiver transmitter receiver)) and I DERWENT· i 
circuit$4 and radio and ( (measur$6 I 
analy$3 diagnos$5) near? (interference I 
noise quality)) and ( ( alter$3 chang$4 I 
modif$4 updat$4 upgrad$4) near12 I 

! 2016/06/15j 
i 11 :38 i 

(transmission transmit$3 send$3 deliver$4 I 
boardcast$3 broadcast$3)) with ( capability I 
able capable) and (multiple adj input adj I 
multiple adj output Ml MO) and I 
@ad<_"20060228" ---------------------------------------------------------1 -------------------------· -------------------' ---------------------------· 

S131 : circuitr$4 and radio and (alter$3 chang$3 I U&PGPUB;: OR 2016/06/15: 
: modif$4 updat$4 upgrad$4 adjust$4) and I USPAT; : 
: ( (plural$4 serveral$3 array) near9 I USOCR; : 
: (antenna transceiver transmitter receiver)) I FPRS; : 
: and ((directional) near9 (antenna I EPO; JPO; : 
: transceiver transmitter receiver)) and I DERWENT;: 
: (data information) and ((alter$3 chang$4 I I BM TDB 
: modif$4 updat$4 upgrad$4) near12 I 
: (transmission transmit$3 send$3 deliver$4 I 
: boardcast$3 broadcast$3)) with ( capability I 
: able capable) and (multiple adj input adj I 
: multiple adj output Ml MO) and I 
. @ad< "20060228" I 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

rnj circuitr$4 and radio and (alter$3 chang$3 U&PGPUB;jrR jnN j 2016/06/15j 
: modif$4 updat$4 upgrad$4 adjust$4) and USPAT; : : j 11 :45 : 
: ( (plural$4 serveral$3 array) near9 USOCR; : : I : 
j j j ~ j 
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S133 13 

S134 8 

S135 20 

(antenna transceiver transmitter receiver)) I FPRS; 
and ((directional) near9 (antenna I EPO; JPO; 
transceiver transmitter receiver)) and I DERWENT;: 
((measur$6 analy$3 diagnos$5) near? I 
(interference noise quality)) and ((alter$3 I 
chang$4 modif$4 updat$4 upgrad$4) I 
near12 (transmission transmit$3 send$3 I 
del iver$4 boardcast$3 broadcast$3)) with I 
(capability able capable) and (multiple adj I 
input adj multiple adj output Ml MO) and I 
@ad< "20060228" I . 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~-

(alter$3 chang$3 modif$4 updat$4 
upgrad$4 adjust$4) and ((plural$4 
serveral$3 array) near9 (antenna 
transceiver transmitter receiver)) and 
( (directional) near9 ( antenna transceiver 
transmitter receiver)) and circuit$4 and 
radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4) near12 (transmission 
transmit$3 send$3 deliver$4 boardcast$3 
broadcast$3)) with ( capability able 
capable) and (multiple adj input adj 
multiple adj output Ml MO) and 

U&PGPUB;: OR 
USPAT; : 
USOCR; : 
FPRS; : 
EPO; JPO; : 
DERWENT·! 

! 2016/06/15j 
i 11 :46 i 

~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

(measur$6 analy$3 diagnos$5) and U&PGPUB;: OR 
(alter$3 chang$3 modif$4 updat$4 USPAT; : 
upgrad$4 adjust$4) and ((plural$4 USOCR· i 
serveral$3 array) near9 (antenna FPRS; ' ! 
transceiver transmitter receiver)) and EPO; JPO; : 
((directional) near9 (antenna transceiver DERWENT;: 
transmitter receiver)) and circuit$4 and 
radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4) near12 (transmission 
transmit$3 send$3 deliver$4 boardcast$3 
broadcast$3)) with ( capability able 
capable) and (multiple adj input adj 
multiple adj output Ml MO) and 

I 2016/06/15! 
I 11 :48 i 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~-

(measur$6 analy$3 diagnos$5) and I U&PGPUB;: OR 
((plural$4 serveral$3 array) near9 I USPAT; : 
(antenna transceiver transmitter receiver)) I USOCR; : 
and ((directional) near9 (antenna I FPRS; : 
transceiver transmitter receiver)) and I EPO; JPO; : 
circuit$4 and radio and ((alter$3 chang$4 I DERWENT·! 
modif$4 updat$4 upgrad$4) near12 I 
(connection link path channel link resource I 
transmission transmit$3 send$3 deliver$4 I 
boardcast$3 broadcast$3)) with ( capability I 
able capable) and (multiple adj input adj I 
multiple adj output Ml MO) and I 

! 2016/06/15j 
i 11 :50 i 

@ad< "20060228" I . ~=a;:==~ ~======·a;a; .... a;a; ... aa; ... a;a; ... a;a; .... aa; ... aa; ... a;a; ... a;a; .... aa; ... aa; ... a;a; ... a;a; .... aa; ... aa; ... a;a; ... ~ ... ' ........................ , ................... ........................ , 

S136 32 (measur$6 analy$3 diagnos$5) and 
( (plural$4 serveral$3 array) near9 
(antenna transceiver transmitter receiver)) 
and ((directional) near9 (antenna 
transceiver transmitter receiver)) and 
circuit$4 and radio and ( ( alter$3 chang$4 
modif$4 updat$4 upgrad$4 switch$3 
diversity) near12 (connection link path 
channel link resource transmission 
transmit$3 send$3 deliver$4 boardcast$3 
broadcast$3)) with ( capability able 
capable) and (multiple adj input adj 
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S138 21 

S139 0 

S140 0 

(measur$6 analy$3 diagnos$5) and I U&PGPUB;! ON l 2016/06/15! 
((plural$4 serveral$3 array) near9 I USPAT; : · 
(antenna transceiver transmitter receiver)) I USOCR; : 
and ((directional) near9 (antenna I FPRS; : 
transceiver transmitter receiver)) and I EPO; JPO; : 
circuit$4 and radio and ((alter$3 chang$4 I DERWENT·! 
modif$4 updat$4 upgrad$4 switch$3 I 
diversity) near12 (connection link path I 
channel link resource transmission I 
transmit$3 send$3 deliver$4 boardcast$3 I 
broadcast$3) near12 (information data)) I 
and (capability able capable) and (multiple I 
adj input adj multiple adj output Ml MO) I 
and @ad< "20060228" I 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,., 

,-----,,-----,,----. .. -----,1 

(measur$6 analy$3 diagnos$5) and I U&PGPUB;i OR l 2016/06/15! 
((plural$4 serveral$3 array) near9 I USPAT; j i 11 :56 : 
(antenna transceiver transmitter receiver)) I USOCR; : 
and ((directional) near9 (antenna I FPRS; : 
transceiver transmitter receiver)) and I EPO; JPO; : 
circuit$4 and radio and ((alter$3 chang$4 I DERWENT;: 
modif$4 updat$4 upgrad$4 switch$3 I 
diversity) near12 (connection link path I 
channel link resource transmission I 
transmit$3 send$3 deliver$4 boardcast$3 I 
broadcast$3) near12 ((based accord$3 I 
respect$4 correspond$3 basis) adj8 I 
(information data))) and (capability able I 
capable) and (multiple adj input adj I 
multiple adj output Ml MO) and I 
@ad< "20060228" I , 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''' 

(H04W84/12.cpc. HW84/18.cpc. I U&PGPUB; OR ON 2016/06/15: 
H04W80/04.cpc. 370/338.ccls. ! USPAT; 
370/338.ccls. 370/328.ccls. 455/422.1.ccls.! USOCR; 
455/424.ccls. 455/443.ccls. I FPRS; 
455/452.2.ccls.) and(measur$6 analy$3 I EPO; JPO; 
diagnos$5) and ((plural$4 serveral$3 I DERWENT; 
array) near9 (antenna transceiver 11 BM TDB 
transmitter receiver)) and ((directional) I 
near9 (antenna transceiver transmitter I 
receiver)) and circuit$4 and radio and I 
( ( alter$3 chang$4 modif$4 updat$4 I 
upgrad$4 switch$3 diversity) near12 I 
( connection link path channel link resource I 
transmission transmit$3 send$3 deliver$4 I 
boardcast$3 broadcast$3) near12 ( (based I 
accord$3 respect$4 correspond$3 basis) I 
adj8 (information data))) and (capability I 
able capable) and (multiple adj input adj I 
multiple adj output Ml MO) and I 
@ad< "20060228" I . .. ....................................................... :.:.:====~~===:.::~==~:C===C.:.:.:.:.::I 
(H04W84/12.cpc. HW84/18.cpc. U&PGPUB; OR ON l 2016/06/15! 
H04W80/04.cpc. 370/338.ccls. USPAT; l 11 :59 i 
370/338.ccls. 370/328.ccls. 455/422.1.ccls. USOCR; 
455/424.ccls. 455/443.ccls. FPRS; 
455/452.2.ccls.) and(alter$3 chang$3 EPO; JPO; 
modif$4 updat$4 upgrad$4 adjust$4) and DERWENT; 
( (plural$4 serveral$3 array) near9 I BM TDB 
(antenna transceiver transmitter receiver)) 
and ((directional) near9 (antenna 
transceiver transmitter receiver)) and 
circuit$4 and radio and ( ( alter$3 chang$4 
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: modif$4 updat$4 upgrad$4) near12 I 1 

: (transmission transmit$3 send$3 deliver$4 I l 
: boardcast$3 broadcast$3)) with ( capability I 1,,,,,,, 

: able capable) and (multiple adj input adj I 
: multiple adj output Ml MO) and I 
@ad< "20060228" I , 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·- ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S141 0 (H04W84/12.cpc. HW84/18.cpc. I U&PGPUB;i OR l 2016/06/15! 

H04W80/04.cpc. 370/338.ccls. I USPAT; i,,,',,,_ i 11 :59 : 
370/338.ccls. 370/328.ccls. 455/422.1.ccls.! USOCR; 
455/424.ccls. 455/443.ccls. I FPRS; 
455/452.2.ccls.) and(measur$6 analy$3 I EPO; JPO; 
diagnos$5) and (alter$3 chang$3 modif$4 I DERWENT;: 
updat$4 upgrad$4 adjust$4) and I 
( (plural$4 serveral$3 array) near9 I 
(antenna transceiver transmitter receiver)) I 
and ((directional) near9 (antenna I 
transceiver transmitter receiver)) and I 
circuit$4 and radio and ( ( alter$3 chang$4 I 
modif$4 updat$4 upgrad$4) near12 I 
(transmission transmit$3 send$3 deliver$4 I 
boardcast$3 broadcast$3)) with ( capability I 
able capable) and (multiple adj input adj I 
multiple adj output Ml MO) and I 
@ad< "20060228" i , 

~=~:==~~~====='""'""""'"""'"""'"""'""""'"""'"""'"""'""""'"""'"""'"""'""""'"""'"""'"=:;'"' """"""""""""' """""""""' """""""""""""' 
S142 16 (H04W84/12.cpc. HW84/18.cpc. I U&PGPUB;i OR ON 2016/06/15: 

H04W80/04.cpc. 370/338.ccls. I USPAT; i,,,',,,_ 

370/338.ccls. 370/328.ccls. 455/422.1.ccls.! USOCR; 
455/424.ccls. 455/443.ccls. I FPRS; 
455/452.2.ccls.) and(measur$6 analy$3 I EPO; JPO; 
diagnos$5) and ((plural$4 serveral$3 I DERWENT;: 
array) near9 ( antenna transceiver I 
transmitter receiver)) and ((directional) I 
near9 (antenna transceiver transmitter I 
receiver)) and circuit$4 and radio and I 
( ( alter$3 chang$4 modif$4 updat$4 I 
upgrad$4 switch$3 diversity) near12 I 
( connection link path channel link resource I 
transmission transmit$3 send$3 deliver$4 I 
boardcast$3 broadcast$3) near12 ( (based I 
accord$3 respect$4 correspond$3 basis) I 
adj8 (information data))) and (capability I 
able capable) and (multiple adj input adj I 
mu It i p I e _ adj__o u t put __ Ml_ MO) ___________________________________ ___! 

::====~~===:::~==~::.===.:=::1 
: (Roe near3 Lastinger John near3 Spenik U&PGPUB;: OR l 2016/06/15! 
: Brian near3 Woodbury) and (measur$6 USPAT; : l 12:05 i 
: analy$3 diagnos$5) and ((plural$4 USOCR; : 
: serveral$3 array) near9 (antenna FPRS; : 
: transceiver transmitter receiver)) and EPO; JPO; : 
: ((directional) near9 (antenna transceiver DERWENT·! 
: transmitter receiver)) and circuit$4 and 
: radio and ( ( alter$3 chang$4 modif$4 
: updat$4 upgrad$4 switch$3 diversity) 
: near12 ( connection link path channel link 
: resource transmission transmit$3 send$3 
: deliver$4 boardcast$3 broadcast$3) 
: near12 ( (based accord$3 respect$4 
: correspond$3 basis) adj8 (information 
: data))) and ( capability able capable) and 
: (multiple adj input adj multiple adj output 

nnnnnn~• nnnnnn•.----------------,.----~ ~~~~~~~~~~~~~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~• 

121 '. (Roe near3 Lastinger John near3 Spenik U&PGPUB;:.nR :.ION 12016/06/15! 
: Brian near3 Woodbury) and (measur$6 USPAT; : : j 12:06 : 
j analy$3 diagnos$5) and ((plural$4 USOCR; j j ! j 
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serveral$3 array) near9 (antenna FPRS; 
transceiver transmitter receiver)) and EPO; JPO; 
( ( directional) near9 (antenna transceiver DERWENT;: 
transmitter receiver)) and circuit$4 and 
radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4 switch$3 diversity) 
near12 ( connection link path channel link 
resource transmission transmit$3 send$3 

near12 (information data)) and ( capability I 
able capable) and (multiple adj input adj I 
multiple. adj__output. MI.MOt ................................. J 

~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~] ~~~~~~~~~~~~~~~~~~~~~~~~~~-

S145 13 (Roe near3 Lastinger John near3 Spenik U&PGPUB;: OR l 2016/06/15! 
Brian near3 Woodbury) and (measur$6 USPAT; : i 12:06 : 
analy$3 diagnos$5) and ((plural$4 USOCR; : 
serveral$3 array) near9 (antenna FPRS; : 
transceiver transmitter receiver)) and EPO; JPO; : 
( ( directional) near9 (antenna transceiver DERWENT·! 
transmitter receiver)) and circuit$4 and 
radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4) near12 (connection 
link path channel link resource 

boardcast$3 broadcast$3)) with ( capability I 
able capable) and (multiple adj input adj I 

................... 1 multiple_adj .. output .. MI_MO) .................................... J ,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

S146 4 (Roe near3 Lastinger John near3 Spenik U&PGPUB·i ON I 2016/06/15: 
Brian near3 Woodbury) and ((measur$6 USPAT; 'I 
analy$3 diagnos$5) and ((plural$4 USOCR; : 
serveral$3 array) near9 (antenna FPRS; : 
transceiver transmitter receiver)) and EPO; JPO; : 
( ( directional) near9 (antenna transceiver DERWENT·! 
transmitter receiver)) and circuit$4 and 
radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4) near12 (connection 
link path channel link resource 

boardcast$3 broadcast$3)) with ( capability I 
able capable) and (multiple adj input adj I 
multiple .adj__output. Ml MO)J.clm ........................ .J 

S147 8 (Roe near3 Lastinger John near3 Spenik U&PGPUB;: OR l 2016/06/15! 
Brian near3 Woodbury) and (measur$6 USPAT; : l 12:08 i 
analy$3 diagnos$5) and ((plural$4 USOCR; : 
serveral$3 array) near9 (antenna FPRS· i 
transceiver transmitter receiver)) and EPO; ,JPO; j 
( ( directional) near9 (antenna transceiver DERWENT;: 
transmitter receiver)) and circuit$4 and 
radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4) near12 (connection 
link path channel link resource 

boardcast$3 broadcast$3)) with ( capability I 
able capable) and (multiple adj input adj I 
multiple adj output Ml MO) and I 
@ad< "20060228" I ~~~~~~~~~~~~~~~~~~~] ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~-

EAST Search History (Interference} 

ll::~ .... 1[~.~~:.ll~:.:.::: .. ~.~.:.:~ ....................................................................... 11~~: ....... 1 g~~~~~r .I[:'..~.::.'..:. I ~!~~p ......... 1 
l[S107 :n: (Roe near3 lalrtinger John near3 Spenik Brian :rll& :nR ji7N j 2016/06/14j 
I : : near3 Woodbury) and (multiple adj input adj : PGPUB;i : I 22:10 : 
t j j j j j ~ j 
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S108 1 

S109 2 

multiple adj output (Ml MO)) and ( (plural$4 USPAT 
serveral$3 array) near9 (antenna transceiv$4 
transmit$4 receiv$3)) and (second adj 
((directional) near9 (antenna transceiv$4 
transmit$4 receiv$3))) and (second adj 
circuitr$4) and radio and ((measur$6 analy$3 
diagnos$5) near? (second adj4 (interference 
noise quality))) and ((alter$3 chang$4 
modif$4 updat$4 upgrad$4) near12 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ((capability 
able capable) near12 (multiple adj input adj 

' mu It i p I e __ adj__ output. Ml MO)}_ __________________________________________ i 
''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''' 

(H04W84/12.cpc. HW84/18.cpc. U& : OR 2016/06/14: 
H04W80/ 04.cpc. 370/338.cels. 370/338.cels. PGPUB;: 
3 70/ 328. eels. 455/ 422 .1 . eels. 455/ 424. eels. 
455/443.cels. 455/452.2.cels.) and (plural$4 
serveral$3 array) and (antenna transceiv$4 
transmit$4 receiv$3) and direction$3 with : 
(antenna transceiv$4 transmit$4 receiv$3) and: 
circuit$4 and radio and ( (measur$6 analy$3 : 
diagnos$5) with (interference noise quality)) : 
and ((alter$3 chang$4 modif$4 updat$4 : 
upgrad$4) with (transmission transmit$3 : 
send$3 deliver$4 boardcast$3 broadcast$3)) : 
with (capability able capable) and (multiple : 
adj input adj multiple adj output Ml MO) and j 

first_ and_ second_ and_ @ad< "20060228" ________________ 1 ------------------ --------------------------

(Roe near3 Lastinger John near3 Spenik Brian : U& OR 2016/06/14: 
near3 Woodbury) and ((multiple adj input adj : PGPUB; 
multiple adj output (Ml MO)) and ( (plural$4 USPAT 
serveral$3 array) near9 (antenna transceiv$4 
transmit$4 receiv$3)) and (second near3 
((directional) near9 (antenna transceiv$4 
transmit$4 receiv$3))) and (second near3 
circuitr$4) and radio and ((measur$6 analy$3 : 
diagnos$5) near? (second near3 (interference : 
noise quality))) and ( ( alter$3 chang$4 : 
modif$4 updat$4 upgrad$4) near12 : 
(transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3)) andh ((capability : 
able capable) and (multiple adj input adj : 
multiple adj output Ml MO))).elm. and : 

@ad<_" 20060228" -----------------------------------------------------------------: --------------------------
(H04W84/12.cpc. HW84/18.cpc. : U& i OR 
H04W80/ 04.cpc. 370/338.cels. 370/338.cels. : PGPUB;: 
370/328.cels. 455/422.1.cels. 455/ 424.cels. : 
455/443.cels. 455/452.2.cels.) and (multiple : 
adj input adj multiple adj output (Ml MO)) and : 
((plural$4 serveral$3 array) near9 (antenna : 
transceiv$4 transmit$4 receiv$3)) and (second: 
adj ((directional) near9 (antenna transceiv$4 : 
transmit$4 receiv$3))) and (second adj : 
circuitr$4) and radio and ((measur$6 analy$3 : 
diagnos$5) near? (second adj4 (interference : 
noise quality))) and ( ( alter$3 chang$4 : 
modif$4 updat$4 upgrad$4) near12 : 
(transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3)) with ((capability : 
able capable) near12 (multiple adj input adj : 
multiple adj output Ml MO)) and : 

! 2016/06/14: 
! 22:20 i 

@ad< "20060228" : , 
~~~~~~~~~~~~~- ~~~~~~~~~~~~- ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~)' ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~-

Is12 o jjO--l!{H04W84/12.cpc. HW84/18.cpc. :lu& jjOR jjON !l2016/06/14j 
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S121 18 

S122 6 

S123 0 

S124 0 

H04W80/04.cpc. 370/338.cels. 370/338.cels. PGPUB; 
3 70/ 328. eels. 455/ 422 .1 . eels. 455/ 424. eels. USPAT 
455/443.cels. 455/452.2.cels.) and ((plural$4 
serveral$3 array) near9 (antenna transceiv$4 
transmit$4 receiv$3)) and (second adj 
((direction$3) near9 (antenna transceiv$4 
transmit$4 receiv$3))) and (second adj 
circuit$4) and radio and ((measur$6 analy$3 
diagnos$5) near? (second adj4 (interference 
noise quality))) and ((alter$3 chang$4 
modif$4 updat$4 upgrad$4) near12 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ( capability 
able capable) and (multiple adj input adj 
multiple adj output Ml MO) and 

! 22:22 

@ad< "20060228" 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,,,,,,,,,,,,,,,,,,,,,,,,,, ''''''''''''''''''' ~ ,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

((plural$4 serveral$3 array) and (antenna U& : OR 
transceiv$4 transmit$4 receiv$3)) and PGPUB· i 
direction$3 with (antenna transceiv$4 
transmit$4 receiv$3) and circuit$4 and radio 
and ((measur$6 analy$3 diagnos$5) with 
(interference noise quality)) and ( ( alter$3 
chang$4 modif$4 updat$4 upgrad$4) with 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ( capability 
able capable) and (multiple adj input adj 

i 2016/06/14! 
! 22:23 : 

multiple adj output Ml MO) and 
@ad< "20060228" : . 

... ... ................................................................................................................................................................................................ ;- ..................................................................................................................................... ;- .............................................................................. . 

((plural$4 serveral$3 array) near9 (antenna ! U& j OR 2016/06/14: 
transceiver transmitter receiver)) and : PGPUB;: 
((directional) near9 (antenna transceiver : USPAT : 
transmitter receiver)) and circuit$4 and radio 
and ((measur$6 analy$3 diagnos$5) near? 
(interference noise quality)) and ( ( alter$3 
chang$4 modif$4 updat$4 upgrad$4) near12 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ( capability 
able capable) and (multiple adj input adj 
multiple adj output Ml MO) and 
@ad< "20060228" , 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''' 

((plural$4 serveral$3 array) near9 (antenna U& OR 2016/06/14: 
transceiver transmitter receiver)) and PGPUB; 
((directional) near9 (antenna transceiver USPAT 
transmitter receiver)) and circuit$4 and radio 
and ((measur$6 analy$3 diagnos$5) near? 
(interference noise quality)) and ( ( alter$3 
chang$4 modif$4 updat$4 upgrad$4) near12 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ( capability 
able capable) and (multiple adj input adj 
multiple adj output Ml MO) and ((alter$3 
chang$4 modif$4 updat$4 upgrad$4) near12 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ((capability 
able capable) near12 (multiple adj input adj 
multiple adj output MIMO))and 
@ad< "20060228" : 

................................................................................................................................................................................................... ..................................................................... ~' 

((plural$4 serveral$3 array) adj9 (antenna 
transceiver transmitter receiver)) and 
((directional) near9 (antenna transceiver 
transmitter receiver)) and circuit$4 and radio 
and ((mobile wireless radio terminal apparatus 
ue ms mt portable handset handheld device) 

U& OR 
PGPUB; 
USPAT 

ON I 2016/06/14! 
I 22:25 : 

I I 
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: near8 (measur$6 analy$3 diagnos$5) near? 

I 

j second adj (interference noise quality)) and 
: ( ( antenna transceiver transmitter receiver) 
! near12 (multiple adj input adj multiple adj 

....................................... , .................................... , 
output. Ml MO) )__and _@ad<_"20060228" ____________________ J 

................................................... , ........................................................................... , ......................................................... 1 .............................................................................. , 
S125 0 ((plural$4 serveral$3 array) near9 (antenna iU& i OR 2016/06/14: 

transceiver transmitter receiver)) and j PGPUB;i 
((directional) near9 (antenna transceiver 
transmitter receiver)) and circuit$4 and radio 
and ((measur$6 analy$3 diagnos$5) near? 
(second adj (interference noise quality))) and 
((transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3) near12 (capability 
able capable)) and (multiple adj input adj 
multiple adj output Ml MO) and 
@ad< "20060228" _________________________________________________________________ , 

nnnnnnnnn ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S126 0 ((plural$4 serveral$3 array) near9 (antenna U& OR 2016/06/14: 
transceiver transmitter receiver)) and PGPUB; 
((directional) near9 (antenna transceiver USPAT 
transmitter receiver)) and circuit$4 and radio 
and ((measur$6 analy$3 diagnos$5) near? 
(interference noise quality)) and ((report$3 
send sent transmit$4 deliver$4 pass$3 j 
forward$3 broadcast$3 boardcast$3 receiv$4) : 
near12 second near5 (interference noise : 
quality)) and (multiple adj input adj multiple : 
adj output Ml MO) and ( direction$4 adj : 
(antenna transceiv$4 transmit$4)) and : 
((alter$3 chang$4 modif$4 updat$4 upgrad$4): 
near12 (transmission transmit$3 send$3 : 
del iver$4 boardcast$3 broadcast$3)) with : 
((capability able capable) near12 (multiple adj : 
input adj multiple adj output Ml MO))and : 

@ad< "20060228" --------------------------------------------------------------·--: ........................................................................ ~ 

S127 0 ((plural$4 serveral$3 array) and (antenna U& OR 2016/06/14: 
transceiv$4 transmit$4 receiv$3)) and PGPUB; 
direction$3 with (antenna transceiv$4 USPAT 
transmit$4 receiv$3) and circuit$4 and radio 
and ((measur$6 analy$3 diagnos$5) with 
(interference noise quality)) and ( ( alter$3 
chang$4 modif$4 updat$4 upgrad$4) with 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ( capability 
able capable) and (multiple adj input adj 
multiple adj output Ml MO) and ((alter$3 
chang$4 modif$4 updat$4 upgrad$4) near12 
(transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3)) with ((capability 
able capable) near12 (multiple adj input adj 
multiple adj output MIMO))and 
@ad< "20060228" _________________________________________________________________ : 

........................................................................ ~ 

S148 6 (alter$3 chang$3 modif$4 updat$4 upgrad$4 U& OR ON j 2016/06/15! 
adjust$4) and ((plural$4 serveral$3 array) PGPUB; l 11 :38 i 
near9 (antenna transceiver transmitter USPAT 
receiver)) and ( ( directional) near9 ( antenna 
transceiver transmitter receiver)) and circuit$4 
and radio and ( (measur$6 analy$3 diagnos$5) 
near? (interference noise quality)) and 
((alter$3 chang$4 modif$4 updat$4 upgrad$4) 
near12 (transmission transmit$3 send$3 
del iver$4 boardcast$3 broadcast$3)) with 
(capability able capable) and (multiple adj 
input adj multiple adj output Ml MO) and 
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S149 0 

S151 0 

S152 13 

(alter$3 chang$3 modif$4 updat$4 upgrad$4 : U& 
adjust$4) and third and ((plural$4 serveral$3 : PGPUB; 
array) near9 (antenna transceiver transmitter : USPAT 
receiver)) and ( ( directional) near9 ( antenna : 
transceiver transmitter receiver)) and circuit$4: 
and radio and ( ( measu r$6 analy$3 diagnos$5) : 
near? (interference noise quality)) and : 
((alter$3 chang$4 modif$4 updat$4 upgrad$4): 
near12 (transmission transmit$3 send$3 · 
del iver$4 boardcast$3 broadcast$3)) with : 
(capability able capable) and (multiple adj : 
input adj multiple adj output Ml MO) and : 

@ad<_" 20060228" ------------------------------------------------------------·-- j 

OR 2016/06/15: 

~~~~~~~~~~~~~~~~~~~~~~~~~-

circuitr$4 and radio and ( alter$3 chang$3 ! U& j OR 2016/06/15: 
modif$4 updat$4 upgrad$4 adjust$4) and : PGPUB;i 
((plural$4 serveral$3 array) near9 (antenna : USPAT : 
transceiver transmitter receiver)) and 
((directional) near9 (antenna transceiver 
transmitter receiver)) and ( data information) 
and ((alter$3 chang$4 modif$4 updat$4 
upgrad$4) near12 (transmission transmit$3 
send$3 deliver$4 boardcast$3 broadcast$3)) 
with (capability able capable) and (multiple 
adj input adj multiple adj output Ml MO) and 

@ad< "20060228" ----------------------------------------------------------------, --------------·--· ------------------------· --------------------------· 
circuitr$4 and radio and ( alter$3 chang$3 U& : OR 2016/06/15: 
modif$4 updat$4 upgrad$4 adjust$4) and PGPUB;i 
((plural$4 serveral$3 array) near9 (antenna 
transceiver transmitter receiver)) and 
((directional) near9 (antenna transceiver : 
transmitter receiver)) and ((measur$6 analy$3: 
diagnos$5) near? (interference noise quality)) : 
and ((alter$3 chang$4 modif$4 updat$4 : 
upgrad$4) near12 (transmission transmit$3 : 
send$3 deliver$4 boardcast$3 broadcast$3)) : 
with (capability able capable) and (multiple : 
adj input adj multiple adj output Ml MO) and j_ 

@ad< "20060228" . 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~~~~~~· 

( alter$3 chang$3 modif$4 updat$4 upgrad$4 U& : OR 2016/ 06/ 15! 
adjust$4) and ((plural$4 serveral$3 array) PGPUB;: 
near9 (antenna transceiver transmitter 
receiver)) and ( ( directional) near9 ( antenna : 
transceiver transmitter receiver)) and circuit$( 
and radio and ( ( alter$3 chang$4 modif$4 : 
updat$4 upgrad$4) near12 (transmission : 
transmit$3 send$3 deliver$4 boardcast$3 : 
broadcast$3)) with ( capability able capable) : 
and (multiple adj input adj multiple adj output j 

Ml_ MO) __ and __ @ad<_" 20060228" ------------------------------------ 1 --------------·--· ----------------------·--· 

: (measur$6 analy$3 diagnos$5) and (alter$3 : U& : OR 2016/06/15: 
: chang$3 modif$4 updat$4 upgrad$4 adjust$4): PGPUB;: 
: and ((plural$4 serveral$3 array) near9 : 
: (antenna transceiver transmitter receiver)) : 
: and ((directional) near9 (antenna transceiver : 
: transmitter receiver)) and circuit$4 and radio : 
: and ((alter$3 chang$4 modif$4 updat$4 : 
: upgrad$4) near12 (transmission transmit$3 : 
! send$3 deliver$4 boardcast$3 broadcast$3)) i,,_ 

with (capability able capable) and (multiple 
adj input adj multiple adj output Ml MO) and , 
@ad< "20060228" i 

~~~~~~~~~~~~~' ~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~' 

r--,~I :I 'I 'I U ' 
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S154 20 

S155 32 

S156 95 

S157 21 

S158 0 

(measur$6 analy$3 diagnos$5) and ((plural$4 : U& : OR 2016/06/15: 
serveral$3 array) near9 ( antenna transceiver : PGPUB;: 
transmitter receiver)) and ((directional) near9 : 
(antenna transceiver transmitter receiver)) : 
and circuit$4 and radio and ((alter$3 chang$4 : 
modif$4 updat$4 upgrad$4) near12 : 
( connection link path channel link resource : 
transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3)) with ( capability : 
able capable) and (multiple adj input adj : 
multiple adj output Ml MO) and j 

@ad<_'' 20060228'' ............................................................... 1 ........................................... . 

(measur$6 analy$3 diagnos$5) and ((plural$4 : U& : OR 2016/06/15: 
serveral$3 array) near9 ( antenna transceiver : PGPUB;: 
transmitter receiver)) and ((directional) near9 : 
(antenna transceiver transmitter receiver)) : 
and circuit$4 and radio and ((alter$3 chang$4 : 
modif$4 updat$4 upgrad$4 switch$3 diversity) : 
near12 ( connection link path channel link : 
resource transmission transmit$3 send$3 : 
del iver$4 boardcast$3 broadcast$3)) with : 
(capability able capable) and (multiple adj : 
input adj multiple adj output Ml MO) and j_ 

@ad< "20060228" . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~' 

(measur$6 analy$3 diagnos$5) and ((plural$4 : U& : OR 
serveral$3 array) near9 ( antenna transceiver : PGPUB;: 
transmitter receiver)) and ((directional) near9 : 
(antenna transceiver transmitter receiver)) : 
and circuit$4 and radio and ((alter$3 chang$4 : 
modif$4 updat$4 upgrad$4 switch$3 diversity) : 
near12 ( connection link path channel link : 
resource transmission transmit$3 send$3 : 
del iver$4 boardcast$3 broadcast$3) near12 : 
(information data)) and ( capability able : 
capable) and (multiple adj input adj multiple : 

I 2016/06/15! 
I 11 :54 i 

adj. output .. Ml MO). and _@ad<" 20060228" .............. : ............................................. , ........................... . 

(measur$6 analy$3 diagnos$5) and ((plural$4 : U& 
serveral$3 array) near9 (antenna transceiver : PGPUB; 
transmitter receiver)) and ((directional) near9 : USPAT 
(antenna transceiver transmitter receiver)) : 
and circuit$4 and radio and ((alter$3 chang$4 : 
modif$4 updat$4 upgrad$4 switch$3 diversity) : 
near12 ( connection link path channel link · 
resource transmission transmit$3 send$3 : 
del iver$4 boardcast$3 broadcast$3) near12 : 
( (based accord$3 respect$4 correspond$3 : 
basis) adj8 (information data))) and : 
(capability able capable) and (multiple adj : 
input adj multiple adj output Ml MO) and : 
@ad< "20060228" : 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

( H04W84/ 12.cpc. HW84/ 18.cpc. 
H04W80/ 04.cpc. 370/338.cels. 370/338.cels. 
3 70/ 328. eels. 455/ 422 .1 . eels. 455/ 424. eels. 
455/443.cels. 455/452.2.cels.) and(measur$6 
analy$3 diagnos$5) and ((plural$4 serveral$3 
array) near9 (antenna transceiver transmitter 
receiver)) and ( ( directional) near9 ( antenna 
transceiver transmitter receiver)) and circuit$4 
and radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4 switch$3 diversity) near12 
(connection link path channel link resource 
transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3) near12 ( (based 

U& 
PGPUB; 
USPAT 

OR 2016/06/15: 

~~~~~~~~~~~~~~~~~~~~~~~~' 

OR ON I 2016/06/15 
I 11 :58 
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j accord$3 respect$4 correspond$3 basis) adj8 

I 
: (information data))) and (capability able 
j capable) and (multiple adj input adj multiple 

~~~~~~~~~~~~~- ~~~~~~~~~~~~-

adj_ output __ MI_MO)_ and_@ad< "20060228" _____________ , 
~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~-

S159 0 ( H04W84/ 12.cpc. HW84/ 18.cpc. :U& OR 2016/06/15: 
H04W80/ 04.cpc. 370/338.cels. 370/338.cels. : PGPUB; 
370/328.cels. 455/422.1.cels. 455/ 424.cels. : USPAT 
455/443.cels. 455/452.2.cels.) and(alter$3 : 
chang$3 modif$4 updat$4 upgrad$4 adjust$4) j 
and ((plural$4 serveral$3 array) near9 
(antenna transceiver transmitter receiver)) 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ((alter$3 chang$4 modif$4 updat$4 : 
upgrad$4) near12 (transmission transmit$3 : 
send$3 deliver$4 boardcast$3 broadcast$3)) : 
with (capability able capable) and (multiple : 
adj input adj multiple adj output Ml MO) and : 

@ad<_"20060228" ................................................................. : ,,,,,,,,,,,,,,,,,,,,,,,,,, 

S160 0 ( H04W84/ 12.cpc. HW84/ 18.cpc. :U& OR 2016/06/15: 
H04W80/ 04.cpc. 370/338.cels. 370/338.cels. : PGPUB; 
3 70/ 328. eels. 455/ 422 .1 . eels. 455/ 424. eels. 
455/443.cels. 455/452.2.cels.) and(measur$6 
analy$3 diagnos$5) and (alter$3 chang$3 
modif$4 updat$4 upgrad$4 adjust$4) and 
((plural$4 serveral$3 array) near9 (antenna 
transceiver transmitter receiver)) and 
((directional) near9 (antenna transceiver 
transmitter receiver)) and circuit$4 and radio 
and ((alter$3 chang$4 modif$4 updat$4 
upgrad$4) near12 (transmission transmit$3 
send$3 deliver$4 boardcast$3 broadcast$3)) 
with (capability able capable) and (multiple 
adj input adj multiple adj output Ml MO) and 

@ad<_"20060228" ................................................................. · ,,,,,,,,,,,,,,,,,,,,,,,,,, 

S161 16 ( H04W84/ 12.cpc. HW84/ 18.cpc. :U& OR 2016/06/15: 
H04W80/ 04.cpc. 370/338.cels. 370/338.cels. : PGPUB; 
3 70/ 328. eels. 455/ 422 .1 . eels. 455/ 424. eels. l~PAT 455/443.cels. 455/452.2.cels.) and(measur$6 
analy$3 diagnos$5) and ((plural$4 serveral$3 
array) near9 (antenna transceiver transmitter 
receiver)) and ( ( directional) near9 ( antenna 
transceiver transmitter receiver)) and circuit$( 
and radio and ( ( alter$3 chang$4 modif$4 : 
updat$4 upgrad$4 switch$3 diversity) near12 : 
( connection link path channel link resource : 
transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3) near12 ( (based : 
accord$3 respect$4 correspond$3 basis) adj8 : 
(information data))) and (capability able : 
capable) and (multiple adj input adj multiple : 

adj__ output .. MI MO) ................................................................. : ,,,,,,,,,,,,,,,,,,,,,,,,,, 

S162 1 (Roe near3 Lastinger John near3 Spenik Brian U& OR ON ! 2016/06/15: 
near3 Woodbury) and (measur$6 analy$3 PGPUB; ! 12:05 : 
diagnos$5) and ((plural$4 serveral$3 array) USPAT 
near9 (antenna transceiver transmitter 
receiver)) and ( ( directional) near9 ( antenna 
transceiver transmitter receiver)) and circuit$4 
and radio and ( ( alter$3 chang$4 modif$4 
updat$4 upgrad$4 switch$3 diversity) near12 
( connection link path channel link resource 
transmission transmit$3 send$3 deliver$4 
boardcast$3 broadcast$3) near12 ( (based 
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: accord$3 respect$4 correspond$3 basis) adj8 1 

j capable) and (multiple adj input adj multiple 
: (information data))) and (capability able 1,,,, 

-------------- _____________ adj_ output __ MI_MO) _________________________________________________________________ , ------------------ -------------------------- -------------------' ---------------------------
S163 21 

S164 13 

S165 8 

(Roe near3 Lastinger John near3 Spenik Brian : U& 
near3 Woodbury) and (measur$6 analy$3 : PGPUB; 
diagnos$5) and ((plural$4 serveral$3 array) USPAT 
near9 (antenna transceiver transmitter 
receiver)) and ( ( directional) near9 ( antenna : 
transceiver transmitter receiver)) and circuit$( 
and radio and ( ( alter$3 chang$4 modif$4 : 
updat$4 upgrad$4 switch$3 diversity) near12 : 
( connection link path channel link resource : 
transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3) near12 (information: 
data)) and (capability able capable) and : 
(multiple adj input adj multiple adj output : 
MIMO) __________________________________________________________________________________________ i 
(Roe near3 Lastinger John near3 Spenik Brian U& 
near3 Woodbury) and (measur$6 analy$3 PGPUB; 
diagnos$5) and ((plural$4 serveral$3 array) USPAT 
near9 (antenna transceiver transmitter 
receiver)) and ( ( directional) near9 ( antenna j 
transceiver transmitter receiver)) and circuit$4: 
and radio and ( ( alter$3 chang$4 modif$4 : 
updat$4 upgrad$4) near12 (connection link : 
path channel link resource transmission : 
transmit$3 send$3 deliver$4 boardcast$3 : 
broadcast$3)) with ( capability able capable) : 
and (multiple adj input adj multiple adj output : 
MI_MO) ________________________________________________________________________________________ j 

OR 2016/06/15! 

~~~~~~~~~~~~~~~~~~~~~~~· ~ 

OR 2016/06/15: 

~~~~~~~~~~~~~~~~~~~~~~~~~-

(Roe near3 Lastinger John near3 Spenik Brian U& : OR 2016/06/15: 
near3 Woodbury) and (measur$6 analy$3 PGPUB;: 
diagnos$5) and ((plural$4 serveral$3 array) 
near9 (antenna transceiver transmitter 
receiver)) and ( ( directional) near9 ( antenna : 
transceiver transmitter receiver)) and circuit$( 
and radio and ( ( alter$3 chang$4 modif$4 : 
updat$4 upgrad$4) near12 (connection link : 
path channel link resource transmission : 
transmit$3 send$3 deliver$4 boardcast$3 : 
broadcast$3)) with ( capability able capable) : 
and (multiple adj input adj multiple adj output I 
Ml MO)_ and_ @ad< "20060228" _______________________________________ , _______________ , -----------------------, 

6/ 16/ 2016 11 :45 :13 AM 
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Reexamination 

Index of Claims 14952850 LASTINGER ET AL. 

Examiner Art Unit 

NGHI H LY 2642 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 03/21/2016 07/06/2016 

1 21 ✓ = 

2 22 ✓ = 

3 23 ✓ = 

4 24 ✓ = 

5 25 ✓ = 

6 26 ✓ = 

7 27 ✓ = 

8 28 ✓ = 

9 29 ✓ = 

10 30 ✓ = 

11 31 ✓ = 

12 32 ✓ = 

13 33 ✓ = 

14 34 ✓ = 

15 35 ✓ = 

16 36 ✓ = 

17 37 ✓ = 
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20 40 ✓ = 
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Doc Code: M865 orFAI.REQ.INTV 
PTOL-413A (08-10) 

Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Applicant Initiated Interview Request Form 

Application No.: 14/952,850 First Named Applicant: Roe Lastinger 
Examiner: L v, NGHI H Art Unit: 2542 Status of Application:Pending 

Tentative Participants: 
(1) Thomas D. Fortenberry (2) 

(3) (4) 

Proposed Date of Interview: May 6, 2016 Proposed Time: 11 AM EDT (AM/PM) 

Type of Interview Requested: 
(1) l"] Telephonic (2) [ ] Personal (3)[ ] Video Conference 

Exhibit To Be Shown or Demonstrated: [ ] YES [v] NO 
If yes, provide brief description: 

Issues To Be Discussed 

Issues Claims/ Prior Discussed Agreed Not Agreed 
(Rej., Obj., etc) Fig. #s Art 

(1) Dbl Pat. Rej. 21-40 14/952,839 & 14/952,867 
l J [ ] [ ] 

(2) 14/952,874 l J [ J r l 
(3) [ ] [ ] l J 

(4) [ ] I I l J 
[ ] Continuation Sheet Attached [.,] Proposed Amendment or Arguments Attached 
Brief Description of Arguments to be Presented: Terminal Disclaimers filed to overcome Rejections. 

An interview was conducted on the above-identified application on 

NOTE: This form should be completed and filed by applicant in advance of the interview (see MPEP § 713.01). 
If this form is signed by a registered practitioner not of record, the Office will accept this as an indication that he 
or she is authorized to conduct an interview on behalf of the principal (37 CFR 1.32(a)(3)) pursuant to 37 CFR 
1.34. This is not a power of attorney to any above named practitioner. See the Instruction Sheet for this form, 
which is incorporated by reference. By signing this form, applicant or practitioner is certifying that he or she has 
read the Instruction Sheet. After the interview is conducted, applicant is advised to file a statement of the 
substance of this interview (37 CFR 1.133(b)) as soon as possible. This application will not be delayed from issue 
because of applicant's failure to submit a written record of this interview. 

/Thomas D. Fortenberry/ 
Applicant/ Applicant's Representative Signature Examiner/SPE Signature 

Thomas D. Fortenberry 
Typed/Printed Name of Applicant or Representative 

56,537 
Registration Number, if applicable 

This collection of information is required by 37 CFR 1.133. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 24 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO TIDS 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-9 J 99 and select option 2. 



PTOL-413A (08-10) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

Instruction Sheet for: 
APPLICANT INITIATED INTERVIEW REQUEST FORM 

(Not to be Submitted to the USPTO) 

1. If this form is signed by a registered practitioner not of record, the authority to 
submit the Applicant Initiated Interview Request Form is pursuant to limited 
authority to act in a representative capacity under 37 CFR 1.34 and further 
proof of authority to act in a representative capacity may be required. 
See 37 CFR 1.34. 

The Office will accept the signed form as an indication that the registered 
practitioner not of record is authorized to conduct an interview on behalf of the 
principal in pursuant to 37 CFR 1.34. 

For more information, see the "Conducting an Interview with a Registered 
Practitioner Acting in a Representative Capacity" notice which is available on 
the US PTO Web site at: http://www.uspto.gov/patents/law/notices/201 0.jsp. 

2. This is not a power of attorney to any named practitioner. Accordingly, any 
registered practitioner not of record named on the form does not have 
authority to sign a request to change the correspondence address, a request 
for express abandonment, a disclaimer, a power of attorney, or other 
document requiring the signature of the applicant, assignee of the entire 
interest or an attorney of record. If appropriate, a separate power of attorney 
to the named practitioner should be executed and filed in the US Patent and 
Trademark Office. 

3. Any interview concerning an unpublished application under 35 U.S.C. § 122(b) 
with a registered practitioner not of record, pursuant to 37 CFR 1.34, will be 
conducted based on the information and files supplied by the practitioner in 
view of the confidentiality requirements of 35 U.S.C. § 122(a). 

Page 2 



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 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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20160503_WBWL001B FirstAct 28813 
Reply under 1.111 to Pre-Interview -

1 
Communication 

ionlnterviewPilotProgramCom no 2 
munication.pdf c863f327dbdd29909d16cbc11a8c9d8fd83 

48cf8 

Warnings: 

Information: 

20160503_WBWL001 B_App_lni 420738 
First Action Interview - Schedule 

2 tiated_l nterview _Req uest_PTO no 3 
Interview request 

L413A.pdf 0379daff26191 d3e903f03b9c845ae62a338 
6dee 

Warnings: 

Information: 

30550 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
9c688Sc263 d7 d 7 3e 12 9 3ffe5 b93 ebS b3866 

b9e4a 

Warnings: 

Information: 

Total Files Size (in bytes) 480101 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Confirmation No.: 5881 

Roe Lastinger Examiner: Nghi H LY 

Application No.: 14/952,850 Art Unit: 2642 

File Date: 2015-11-25 Docket No.: WBWL00lB 

Title: Methods and Apparatus for Overlapping Date: May 3, 2016 
MIMO Physical Sectors 

AMENDMENT(S)/ARGUMENT(S) IN RESPONSE TO FIRST ACTION 
INTERVIEW PILOT PROGRAM PRE-INTERVIEW COMMUNICATION 

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

Examiner: 

Following are amendment(s)/argument(s) in response to the First Action Interview Pilot 
Program Pre-Interview Communication mailed 03/24/2016. 

1 



Application No.: 14/952,850 
Date: May 3, 2016 
Amendment(s)/Argument(s) In Response to First Action Interview Pilot Program Pre-Interview 
Communication 

Remarks: 

The Examiner has rejected the claims under a double patenting rejection. Such rejection is 
deemed avoided by virtue of the terminal disclaimers filed 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. 

Applicant does not believe that any fees are due other than those fees related to a one (1) month 
extension of time, which Applicant submits herewith. However, in the event that any other fees 
are due, the Director is hereby authorized to charge any required fees due (other than issue fees), 
and to credit any overpayment made, in connection with the filing of this paper to Deposit 
Account No. 50-6056 (Order No. WBWL00IB). 

Should the Examiner deem that any further amendment is desirable to place this application in 
condition for allowance, applicant invites the Examiner to telephone the undersigned attorney at 
the number listed below. 

Date: May 3, 2016 By: 

2 

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 



PTO/SB/25 

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 PROVISIONAL DOUBLE PATENTING 
REJECTION OVER A PENDING "REFERENCE" APPLICATION 

Application Number 14952850 

Filing Date 25-Nov-2015 

First Named Inventor Roe Lastinger 

Attorney Docket Number WBWL001 B 

Title of Invention 

Methods and Apparatus for Overlapping MIMO Physical Sectors 

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

~ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

Woodbury Wireless LLC 100% 

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal 
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the 
full statutory term of any patent granted on pending reference Application Number(s) 

14952874 filed on 11/25/2015 

14476628 filed on 09/03/2014 

14952867 filed on 11/25/2015 

14952839 filed on 11/25/2015 

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the 
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant 
application shall be enforceable only for and during such period that it and any patent granted on the reference application are 
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its 
successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the 
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of 
any patent on the pending reference application," in the event that any such patent granted on the pending reference 
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent 
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a 
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened 
by any terminal disclaimer filed prior to its grant. 



0 

Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

@ Small Entity 

Q Micro Entity 

Q Regular Undiscounted 

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 56537 

Q A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/Thomas D. Fortenberry/ 

Name Thomas D. Fortenberry 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 



Electronic Patent Application Fee Transmittal 

Application Number: 14952850 

Filing Date: 25-Nov-2015 

Title of Invention: Methods and Apparatus for Overlapping MIMO Physical Sectors 

First Named Inventor/Applicant Name: Roe Lastinger 

Filer: THOMAS DONALD FORTENBERRY 

Attorney Docket Number: WBWL00lB 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Statutory or Terminal Disclaimer 2814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 



Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 14952850 

Filing Date: 25-Nov-2015 

Applicant/Patent under Reexamination: Lastinger et al. 

Electronic Terminal Disclaimer filed on May 3, 2016 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 



Electronic Acknowledgement Receipt 

EFSID: 25674643 

Application Number: 14952850 

International Application Number: 

Confirmation Number: 5881 

Title of Invention: Methods and Apparatus for Overlapping MIMO Physical Sectors 

First Named Inventor/Applicant Name: Roe Lastinger 

Customer Number: 112117 

Filer: THOMAS DONALD FORTENBERRY 

Filer Authorized By: 

Attorney Docket Number: WBWL00lB 

Receipt Date: 03-MA Y-2016 

Filing Date: 25-NOV-2015 

Time Stamp: 21:21:04 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $160 

RAM confirmation Number 6448 

Deposit Account 

Authorized User 

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



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

36053 

1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2 
4c 77fd4cbd Sb00df3 80b3 632ad c866014fbc 

2373 

Warnings: 

Information: 

30424 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
d 5 9f760a93 d d Od 6dcc71 fbd 63 Sbcfb654e0 

a8edf 

Warnings: 

Information: 

Total Files Size (in bytes) 66477 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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14/952,850 11/25/2015 

112117 7590 03/24/2016 

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

FIRST NAMED INVENTOR 

Roe Lastinger 

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

P.O. Box 1450 
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03/24/2016 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

tom@tflawoffices.com 
eofficeaction@appcoll.com 

PTOL-90A (Rev. 04/07) 
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NGHI H. LY 2642 
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First Action Interview Pilot Program 
Pre-Interview Communication 

Application No. 

14/952,850 
Examiner 

NGHI H. LY 

Applicant(s) 

LASTINGER ET AL. 
Art Unit 

2642 

AIA (First Inventor to File) 
Status 
No 

-The MAILING OR NOT/FICA TION DA TE of this communication appears on the cover sheet with the correspondence address -

THE SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ONE MONTH OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING OR NOTIFICATION DATE OF THIS COMMUNICATION. 

This time period for reply is extendable under 37 CFR 1.136(a) for only ONE additional MONTH. 

This communication constitutes notice under 37 CFR 1.136(a)(1)(i). 
Applicant must, within the time period for reply, file: (1) A letter requesting not to have a first action interview; (2) A reply under 37 CFR 
1.111 waiving the first action interview and First Action Interview Office Action; or (3) An Applicant Initiated Interview Request Form (PTOL-
413A) electronically via EFS-Web, accompanied by a proposed amendment or arguments, and schedule the interview within 2 months from 
the filing of the request. A failure to respond to this communication will be treated as a request not to have an interview. If applicant waives 
the First Action Interview Office Action, the instant Pre-Interview Communication is deemed the first Office Action on the Merits. The next 
subsequent Office action may be made final if appropriate. See MPEP 706.07(a). 

Status 
1 )i:8l Responsive to communication(s) filed on 02/17/2015. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on--~ 

Disposition of Claims 

2)[8J Claim(s) 21-40 is/are pending in the application. 

2a) Of the above claim(s) __ is/are withdrawn from consideration. 

3)0 Claim(s) __ is/are allowed. 

4)[8J Claim(s) 21-40 is/are rejected. 

5)0 Claim(s) __ is/are objected to. 

6)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

7)0 The specification is objected to by the Examiner. 

8)[8J The drawing(s) filed on 11/25/2015 is/are: a)i:8l accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

9)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)D All b)D Some* c)D None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 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)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Contact Information 
Examiner's Telephone Number: (571 )272-7911 

Examiner's Typical Work Schedule: 9:30am-8:00pm Monday-Thursday 

Supervisor's Name: Rafael Perez-Gutierrez Supervisor's Telephone Number: (571) 272-7915 
Attachment{s) 

1) [8JNotice of References Cited (PTO-892) 

2) [8J1nformation Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

3) □interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

4) D Other: __ . 

PTOL-413FP (Rev. 08-13) First Action Interview Pilot Program - Pre-Interview Communication 

Page 1 of 2 

Part of Paper No./Mail Date 20160321 



Application No. Applicant(s) 

14/952,850 LASTINGER ET AL. 

First Action Interview Pilot Program 
Pre-Interview Communication Examiner Art Unit AIA (First Inventor to File) 

Status 
NGHI H. LY 2642 

No 

Notification of Rejection{s) and/or Objection{s) 

# Claim{s) Reference{s) Rejection Brief Explanation of Rejection {if applicable) Statutory Basis 

1 21-40 A,B,C 
Double Patenting Claims 21-40 of Application 14/952,839 in view of claims 21-40 of Application 14/952,867 
Rejection. and further in view of claims 21-49 of Application 14/952,874. 

Expanded Discussion/Commentary 

1 
Reference A: 14/952,839 (Pub. US 2016/008004 7); Reference B: 14/952,867 (Pub. US 2016/0080049); Reference C: 14/952,874 (Pub. US 
2016/0080050). 

DATE: /NGHI H LY/ 
21 March, 2016 Primary Examiner, Art Unit 2642 

U.S. Patent and Trademark Office 

PTOL-413FP (Rev. 08-13) First Action Interview Pilot Program - Pre-Interview Communication Part of Paper No./Mail Date 20160321 

Page 2 of 2 
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r29 :n: (Roe near3 Lastinger John near3 Spenik Brian U& jnR jnN j 2016/03/21 
I : : near3 Woodbury) and (multipl$4 near5 PGPUB;j : j 06:27 
I : : (antenna$3 transceive$4 transmit$4) near22 USPAT: : j 
; ; ; ; ; ~ 
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( (based accord$4 basis correspond$4 i 

(multiple adj input adj multiple adj output 
respect$4) adj6 (information data))) and I,,,, 

-------------- ------------- --Ml MO). cl m. -----------------------------------------------------------------------------' ------------------ -------------------------- -------------------' ---------------------------

S1

30 

I,,, 

0 

j ([;I iii:~l~}ti~:=~n I,,,_ ~~~1,,, OR I,,, ON 22i.rl3/211 '· 
(multiple adj input adj multiple adj output 

------------' -------, _MI_MO).clm.--and--@ad<"20060228"--------------------------'---------------' -----------------------' _ -------- j 

: transmit$4) near? ((based accord$4 basis PGPUB·i l 06:30 : S131 l,',,,,,,,,,,66 :(multipl$4near5(antenna$3transceive$4 U& :OR !,',,,,,,,,,,ON !2016/03/21! 

I ~l\~~~To~f ~1~:~1~~~~1 ~\o~:~•i~; ! USPATI I I 
~~~~~~~~~~~~~- ~~~~~~~~~~~~- ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~)' ~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~-

S132 I,,,,,,,,, 17 1 (r~~~r~~~f ~~E;::~: t~:i:::7 1 ~~~1 OR !,,,,,,,,, ON 2ii.~2D3/21 I,,,,,,, 

: ( (based accord$4 basis correspond$4 i i 
: respect$4) adj6 (information data))) and I,,,_ I,,, 

-------------· ------------', ~~~~~!n~~~~~~t_.;~~:~~~'I'~--:~!---~-~~-~-~-~----------' ------------------· -------------------------· -- ----------- i 

: transmit$4)) and circuit$5 and radio and j PGPUB;: 06:33 :,,,,_ 
: (multipl$4 near5 (antenna$3 transceive$4 ' USPATi 

!(directionalnear5(antenna$3transceive$4 !U& :OR !,',,,,,,,,,_ON 2016/03/21: 

I ~o~~:;~~~~$~er::p~~~;!)da~~c(~~f!~~!~iin I I : 
data))) and (multiple adj input adj multiple : : 

-------------. -----------. _ adj_ output--MI_MO) --and_ @ad< "20060228" ----------__: -----------------. ------------------------. _ --------J 
0 (directionalnear5(antenna$3transceive$4 U& : ON !2016/03/21: 

S135 0 

S136 0 

transmit$4)) and circuit$5 and radio and PGPUB;i 
( multipl$4 near5 ( antenna$3 transceive$4 
t ransm it$4) near? ( (based accord$4 basis 
correspond$4 respect$4) adj6 (information 
data)) with (transmission transmit$3 send$3 
deliver$4 boardcast$3 broadcast$3)) with 
(capability able capable) and (multiple adj 
input adj multiple adj output Ml MO) and 
@ad< "20060228" : 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(H04W84/12.cpc. HW84/18.cpc. U& : OR l 2016/03/21 i 
H04W80/04.cpc. 370/338.ccls. 370/338.ccls. PGPUB;i l 06:56 i 
370/328.ccls. 455/ 422.1.ccls. 455/424.ccls. 
455/443.ccls. 455/452.2.ccls.) and 
(directional near5 (antenna$3 transceive$4 
transmit$4)) and circuit$5 and radio and 
( multipl$4 near5 ( antenna$3 transceive$4 
t ransm it$4) near? ( (based accord$4 basis 
correspond$4 respect$4) adj6 (information 
data))) and (multiple adj input adj multiple 

. adj__ output. Ml_ MO) .. and __ @ad<_" 20060228" .......... ..! ............................................. , ........................... . 
( H04W84/ 12.cpc. HW84/ 18.cpc. 
H04W80/04.cpc. 370/338.ccls. 370/338.ccls. 
370/328.ccls. 455/ 422.1.ccls. 455/424.ccls. 
455/443.ccls. 455/452.2.ccls.) and 
(directional near5 (antenna$3 transceive$4 
transmit$4)) and (multipl$4 near5 
(antenna$3 transceive$4 transmit$4) near? 
( (based accord$4 basis correspond$4 
respect$4) adj6 (information data))) and 
(multiple adj input adj multiple adj output 

U& :OR 
PGPUB·i 

ON 
06:56 
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L ___________ :L __________ : LMI MO). cl m. _and_ @ad< "20060228" __________________________ :L _______________ :L _______________________ :L _________________ IL ________________________ : 
S137 2 (H04W84/12.cpc. HW84/18.cpc. U& i ON l 2016/03/21: 

H04W80/04.cpc. 370/338.ccls. 370/338.ccls. PGPUB;: 
370/328.ccls. 455/ 422.1.ccls. 455/424.ccls. 
455/443.ccls. 455/452.2.ccls.) and 

S138 5 

S139 2 

(direction$4 near5 (antenna$3 transceive$4 
transmit$4)) and (multipl$4 near5 
(antenna$3 transceive$4 transmit$4) near? 
( (based accord$4 basis correspond$4 
respect$4) adj6 (information data))) and 
(multiple adj input adj multiple adj output 

.. MI_MO) .clm ... and_@ad< "20060228" .......................... i 
(directional near5 (antenna$3 transceive$4 U& : OR 2016/03/21: 
transmit$4)) and circuit$5 and radio and PGPUB;: 
( multipl$4 near5 ( antenna$3 transceive$4 
transmit$4) near? ((based accord$4 basis 
correspond$4 respect$4) adj6 (information : 
data))) and ( (plural$4 serveral$3 array) near9: 
( antenna transceiver transmitter receiver)) : 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ( (measur$6 analy$3 diagnos$5) near? : 
(interference noise quality)) and : 
((transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3)) with ( capability : 
able capable) and (multiple adj input adj : 
multiple adj output Ml MO) and j 

_@ad<" 20060228" ------------------------------------------------------------- 1 -----------------· -------------------------· 
(directional near5 (antenna$3 transceive$4 U& : OR 2016/03/21: 
transmit$4)) and circuit$5 and radio and PGPUB;: 
( multipl$4 near5 ( antenna$3 transceive$4 
transmit$4) near? ((based accord$4 basis 
correspond$4 respect$4) adj6 (information : 
data))) and ( (plural$4 serveral$3 array) near9: 
( antenna transceiver transmitter receiver)) : 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ( (measur$6 analy$3 diagnos$5) near? : 
(interference noise quality)) and ( (report$3 : 
send sent transmit$4 deliver$4 pass$3 : 
forward$3 broadcast$3 boardcast$3 receiv$4): 
near12 second near5 (interference noise : 
quality)) and (multiple adj input adj multiple : 
adj output Ml MO) and (direction$4 adj : 
(antenna transceiv$4 transmit$4)) and !. 

@ad< "20060228" , 
'' ' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''' 

U& :OR 2016/03/21: 
transmit$4)) and circuit$5 and radio and PGPUB;i 
( multipl$4 near5 ( antenna$3 transceive$4 
transmit$4) near? ((based accord$4 basis 
correspond$4 respect$4) adj6 (information : 
data))) and ( (plural$4 serveral$3 array) near9: 
( antenna transceiver transmitter receiver)) : 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ( (measur$6 analy$3 diagnos$5) near? : 
(interference noise quality)) and : 
(transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3) with (capability : 
able capable) and (multiple adj input adj : 
multiple adj output Ml MO) and j 
@ad< "20060228" , 

""""""""""""'"" ' """"""""""""""""""""""""""""""'" """""""""""""""""""""" 
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S141 0 

S142 5 

S143 0 

S144 0 

(directionalnear5(antenna$3transceive$4 U& :OR 2016/03/21: 
transmit$4)) and circuit$5 and radio and PGPUB;: 
( multipl$4 near5 ( antenna$3 transceive$4 
t ransm it$4) near? ( (based accord$4 basis 
correspond$4 respect$4) adj6 (information : 
data))) and ((plural$4 serveral$3 array) near9: 
( antenna transceiver transmitter receiver)) : 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ( (measur$6 analy$3 diagnos$5) near? : 
(interference noise quality)) and ((alter$3 : 
chang$4 modif$4 updat$4 upgrad$4) near12 : 
(transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3)) with ( capability : 
able capable) and (multiple adj input adj : 
multiple adj output Ml MO) and (multiple adj : 

_ i~~ ~%~6u6~~~. _:~~--~-~-~~~-~---~~-~~!--::_~----------"" ------------------ --------------------------
(directional near5 (antenna$3 transceive$4 U& : OR 2016/03/21: 
transmit$4)) and circuit$5 and radio and PGPUB;: 
( multipl$4 near5 ( antenna$3 transceive$4 
transmit$4) near? ((based accord$4 basis 
correspond$4 respect$4) adj6 (information : 
data))) and ( (plural$4 serveral$3 array) near9: 
( antenna transceiver transmitter receiver)) : 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ( (measur$6 analy$3 diagnos$5) near? : 
(interference noise quality)) and : 
((transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3) near12 ( capability : 
able capable)) and (multiple adj input adj : 
multiple adj output Ml MO) and j_ 

@ad< "20060228" . 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~~~~~~· 

(H04W84/12.cpc. HW84/18.cpc. U& i OR 
H04W80/04.cpc. 370/338.ccls. 370/338.ccls. PGPUB;: 
370/328.ccls. 455/ 422.1.ccls. 455/424.ccls. 
455/443.ccls. 455/452.2.ccls.) and 
(directional near5 (antenna$3 transceive$4 
transmit$4)) and circuit$5 and radio and 
( multipl$4 near5 ( antenna$3 transceive$4 
transmit$4) near? ((based accord$4 basis 
correspond$4 respect$4) adj6 (information : 
data))) and ( (plural$4 serveral$3 array) near9: 
( antenna transceiver transmitter receiver)) : 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ( (measur$6 analy$3 diagnos$5) near? : 
(interference noise quality)) and : 
((transmission transmit$3 send$3 deliver$4 : 
boardcast$3 broadcast$3)) with ( capability : 
able capable) and (multiple adj input adj : 
multiple adj output Ml MO) and : 
@ad< "20060228" : 

~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

( H04W84/ 12.cpc. HW84/ 18.cpc. 
H04W80/04.cpc. 370/338.ccls. 370/338.ccls. 
370/328.ccls. 455/ 422.1.ccls. 455/424.ccls. 
455/443.ccls. 455/452.2.ccls.) and 
(directional near5 (antenna$3 transceive$4 
transmit$4)) and circuit$5 and radio and 
( multipl$4 near5 ( antenna$3 transceive$4 
transmit$4) near? ((based accord$4 basis 
correspond$4 respect$4) adj6 (information 

U& :OR 
PGPUB;: 

ON 2016/03/21 

ON 

07:14 

!2016/03/21 
07:14 
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data))) and ((plural$4 serveral$3 array) near9: 
( antenna transceiver transmitter receiver)) : 
and ((directional) near9 (antenna transceiver : 
transmitter receiver)) and circuit$4 and radio : 
and ( (measur$6 analy$3 diagnos$5) near? : 
(interference noise quality)) and ( (report$3 : 
send sent transmit$4 deliver$4 pass$3 : 
forward$3 broadcast$3 boardcast$3 receiv$4): 
near12 second near5 (interference noise : 
quality)) and (multiple adj input adj multiple : 
adj output Ml MO) and (direction$4 adj : 
(antenna transceiv$4 transmit$4)) and : 
@ad< "20060228" : 

'' ' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ' ''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''' 

U& :OR 2016/03/21: 
transmit$4)) and circuit$5 and radio and PGPUB;i 
((multipl$4 dupl$4) near5 (antenna$3 USPAT! 
transceive$4 transmit$4) near? ((based : j 
accord$4 basis correspond$4 respect$4) adj6 : : 
(information data))) and (multiple adj input : : 
adj multiple adj output Ml MO) and : : 

............................ @ad<" 20060228" ............................................................. j ................. : ......................... . 

3/21/201612:40:24 PM 
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AMENDMENTS TO THE CLAIMS 

Amended claims follow: 

1-20. (Cancelled) 

21. (New) A system, comprising: 

a single wireless station configured to operate in a packet-switched cellular 

network, the single wireless station including: 

a first transmission point with a multiple-input-multiple-output (MIMO) 

capability, the first transmission point having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second transmission point with a multiple-input-multiple-output 

(MIMO) capability, the second transmission point having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second 

directional antennas, and 

second circuitry in communication with the at least one second 

radio; and 

third circuitry in communication with the first circuitry of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability 

and the second circuitry of the second transmission point with the multiple-input­

multiple-output (MIMO) capability; 
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said single wireless station configured such that the first transmission point with 

the multiple-input-multiple-output (MIMO) capability cooperates with the second 

transmission point with the multiple-input-multiple-output (MIMO) capability in 

connection with a first transmission to a first multiple-input-multiple-output (MIMO)­

capable portable wireless device, for improving the first transmission; 

said single wireless station configured for: 

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

(MIMO)-capable portable wireless device that is based on a measurement 

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

wireless device; 

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

(MIMO)-capable portable wireless device that is based on another measurement 

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

wireless device; 

altering at least one aspect of the first transmission in connection with at 

least one of: multiple of the first directional antennas of the first transmission 

point with the multiple-input-multiple-output (MIMO) capability, or multiple of 

the second directional antennas of the second transmission point with the 

multiple-input-multiple-output (MIMO) capability, based on the first information 

and the second information; and 

transmitting data in connection with the first transmission to the first 

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

utilizing at least one of: the multiple first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability, or 

the multiple second directional antennas of the second transmission point with the 

multiple-input-multiple-output (MIMO) capability. 

22. (New) The system of Claim 21, wherein the system is configured such that the 

first directional antennas and the second directional antennas include multiple-input­

multiple-output (MIMO) antennas. 
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23. (New) The system of Claim 21, wherein the system is configured such that the 

first information is identified by enabling at least one of the first directional antennas of 

the first transmission point with the multiple-input-multiple-output (MIMO) capability, 

and measuring an ability of the at least one first directional antenna of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability to 

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

wireless device. 

24. (New) The system of Claim 21, wherein the system is configured such that at 

least one of the first information or the second information is a function of 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, in connection with the first multiple-input­

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

25. (New) The system of Claim 21, wherein the system is configured such that the 

first transmission point with the multiple-input-multiple-output (MIMO) capability and 

the second transmission point with the multiple-input-multiple-output (MIMO) capability 

are capable of communicating with the first multiple-input-multiple-output (MIMO)­

capable portable wireless device utilizing the same channel with at least one different 

channel characteristic. 

26. (New) The system of Claim 25, wherein the system is configured such that the at 

least one different channel characteristic includes at least one of: a channel characteristic 

that is throughput-related, a channel characteristic that is signal-to-noise ratio-related, a 

channel characteristic that is signal strength-related, or a channel characteristic that is 

multipath signal-related, in connection with the same channel. 

27. (New) The system of Claim 25, wherein the system is configured such that the at 

least one different channel characteristic includes at least two of: a channel characteristic 

related to a throughput-related aspect, a channel characteristic related to a signal-to-noise 
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ratio-related aspect, a channel characteristic related to a signal strength-related aspect, 

and a channel characteristic related to a multipath signal-related aspect, in connection 

with the same channel. 

28. (New) The system of Claim 25, wherein the system is configured such that the at 

least one different channel characteristic includes at least three of: a channel 

characteristic that is throughput-related, a channel characteristic that is signal-to-noise 

ratio-related, a channel characteristic that is signal strength-related, and a channel 

characteristic that is multipath signal-related, in connection with the same channel. 

29. (New) The system of Claim 25, wherein the system is configured such that the at 

least one different channel characteristic includes at least four of: a channel characteristic 

related to a throughput-related aspect, a channel characteristic related to a signal-to-noise 

ratio-related aspect, a channel characteristic related to a signal strength-related aspect, 

and a channel characteristic related to a multipath signal-related aspect, in connection 

with the same channel. 

30. (New) The system of Claim 21, wherein the system is configured such that the 

altering the at least one aspect includes selecting both the multiple first directional 

antennas of the first transmission point with the multiple-input-multiple-output (MIMO) 

capability and the multiple second directional antennas of the second transmission point 

with the multiple-input-multiple-output (MIMO) capability in connection with the first 

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

wireless device, and the same data is transmitted in connection with the first transmission 

to the first multiple-input-multiple-output (MIMO)-capable portable wireless device via a 

same channel, utilizing both the multiple first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability and the 

multiple second directional antennas of the second transmission point with the multiple­

input-multiple-output (MIMO) capability. 
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31. (New) The system of Claim 21, wherein the system is configured such that the 

altering the at least one aspect includes selecting only one of: the multiple first directional 

antennas of the first transmission point with the multiple-input-multiple-output (MIMO) 

capability, or the multiple second directional antennas of the second transmission point 

with the multiple-input-multiple-output (MIMO) capability in connection with the first 

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

wireless device, and the data is transmitted in connection with the first transmission to the 

first multiple-input-multiple-output (MIMO)-capable portable wireless device, utilizing 

only the selected one of: the multiple first directional antennas of the first transmission 

point with the multiple-input-multiple-output (MIMO) capability, or the multiple second 

directional antennas of the second transmission point with the multiple-input-multiple­

output (MIMO) capability. 

32. (New) The system of Claim 21, wherein the system is configured such that 

coordination is performed for selectively directing a beam associated with the first 

transmission to improve the transmission of the data by overcoming interference. 

33. (New) The system of Claim 21, wherein the system is configured such that the 

altering the at least one aspect includes altering beamforming in connection with at least 

one of: the multiple first directional antennas of the first transmission point with the 

multiple-input-multiple-output (MIMO) capability, or the multiple second directional 

antennas of the second transmission point with the multiple-input-multiple-output 

(MIMO) capability in connection with the first transmission to the first multiple-input­

multiple-output (MIMO)-capable portable wireless device, and the data is transmitted in 

connection with the first transmission to the first multiple-input-multiple-output 

(MIMO)-capable portable wireless device, utilizing the beamforming in connection with 

the at least one of: the multiple first directional antennas of the first transmission point 

with the multiple-input-multiple-output (MIMO) capability, or the multiple second 

directional antennas of the second transmission point with the multiple-input-multiple­

output (MIMO) capability. 
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34. (New) The system of Claim 33, wherein the system is configured such that the 

beamforming involves weighting and the altering is performed to improve the first 

transmission independent of a handoff. 

35. (New) The system of Claim 21, wherein at least one of: 

said first directional antennas are multiple-input-multiple-output (MIMO) 

antennas; 

said second directional antennas are multiple-input-multiple-output (MIMO) 

antennas; 

said first directional antennas and the second directional antennas reduce the 

effects of noise on transmission and reception; 

said first directional antennas exhibit temporal diversity; 

said second directional antennas exhibit temporal diversity; 

said first transmission point includes a first portion and the second transmission 

point includes a second portion; 

said first transmission point includes a first part and the second transmission point 

includes a second part; 

said first transmission point includes a first group and the second transmission 

point includes a second group; 

said at least one first radio is in communication with the first directional antennas 

via at least one switch; 

said at least one first radio is in communication with the first directional antennas 

via at least one phased array; 

said at least one first radio includes a single radio that is in communication with 

the plurality of first directional antennas; 

said at least one second radio is in communication with the second directional 

antennas via at least one switch; 

said at least one second radio is in communication with the second directional 

antennas via at least one phased array; 

said at least one second radio includes a single radio that is in communication 

with the plurality of second directional antennas; 
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said first circuitry includes at least one controller; 

said second circuitry includes at least one controller; 

said third circuitry includes at least one processor; 

said single wireless station includes a single wireless cell; 

said single wireless station includes at least one wireless cell; 

said altering is performed by the third circuitry; 

said altering includes selecting both the multiple first directional antennas of the 

first transmission point with the multiple-input-multiple-output (MIMO) capability and 

the multiple second directional antennas of the second transmission point with the 

multiple-input-multiple-output (MIMO) capability; 

said altering the at least one aspect includes altering the at least one aspect in 

connection with only the multiple first directional antennas of the first transmission point 

with the multiple-input-multiple-output (MIMO) capability; 

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

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

transmitting the data utilizing the multiple first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability; 

said first directional antennas and the second directional antennas have associated 

therewith a multiple-input-multiple-output (MIMO) virtual sector including an area 

where a multiple-input-multiple-output (MIMO) physical sector is to operate; 

said first directional antennas and the second directional antennas form multiple­

input-multiple-output (MIMO) virtual sectors that are capable of being selected to 

provide multiple-input-multiple-output (MIMO) physical sectors; 

said first directional antennas and the second directional antennas are positioned 

in fixed positions to form multiple-input-multiple-output (MIMO) virtual sectors that are 

capable of being selected to communicate using one or more multiple-input-multiple­

output (MIMO) physical sectors associated with the multiple-input-multiple-output 

(MIMO) virtual sectors; 

said multiple first directional antennas of the first transmission point with the 

multiple-input-multiple-output (MIMO) capability include all of the first directional 

antennas of the first transmission point with the multiple-input-multiple-output (MIMO) 
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capability, the multiple second directional antennas of the second transmission point with 

the multiple-input-multiple-output (MIMO) capability include all of the second 

directional antennas of the second transmission point with the multiple-input-multiple­

output (MIMO) capability; 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. 

36. (New) A system, comprising: 

a single wireless station configured to operate in a packet-switched cellular 

network, the single wireless station including: 

a first portion with a multiple-input-multiple-output (MIMO) capability, 

the first portion having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second portion with a multiple-input-multiple-output (MIMO) 

capability, the second portion having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second 

directional antennas, and 

second circuitry in communication with the at least one second 

radio; and 

third circuitry in communication with the first circuitry of the first portion 

with the multiple-input-multiple-output (MIMO) capability and the second 

circuitry of the second portion with the multiple-input-multiple-output (MIMO) 

capability; 
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said single wireless station configured such that the first portion with the multiple­

input-multiple-output (MIMO) capability cooperates with the second portion with the 

multiple-input-multiple-output (MIMO) capability to support a first transmission to a first 

multiple-input-multiple-output (MIMO)-capable portable wireless device, for improving 

the first transmission to address interference, by: 

in response to at least one first signal sent by the single wireless station, 

receiving first information from the first multiple-input-multiple-output (MIMO)­

capable portable wireless device that is based on an interference-based 

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

capable portable wireless device; 

in response to at least one second signal sent by the single wireless station, 

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

(MIMO)-capable portable wireless device that is based on another interference­

based measurement performed by the first multiple-input-multiple-output 

(MIMO)-capable portable wireless device; 

performing beamforming to support the first transmission utilizing at least 

one of: multiple of the first directional antennas of the first portion with the 

multiple-input-multiple-output (MIMO) capability, or multiple of the second 

directional antennas of the second portion with the multiple-input-multiple-output 

(MIMO) capability, based on the first information and the second information; 

and 

transmitting data during the first transmission to the first multiple-input­

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

beamforming with at least one of: the multiple first directional antennas of the 

first portion with the multiple-input-multiple-output (MIMO) capability, or the 

multiple second directional antennas of the second portion with the multiple­

input-multiple-output (MIMO) capability. 

37. (New) The system of Claim 36, wherein the system is configured such that a 

channel between the first portion and the first multiple-input-multiple-output (MIMO)­

capable portable wireless device differs from another channel between the second portion 
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and the first multiple-input-multiple-output (MIMO)-capable portable wireless device in 

terms of at least one channel characteristic that includes at least one of: a channel 

characteristic that is throughput-related, a channel characteristic that is signal-to-noise 

ratio-related, a channel characteristic that is signal strength-related, or a channel 

characteristic that is multipath signal-related. 

38. (New) A system, comprising: 

a packet-switched cellular network including a plurality of wireless stations 

including a particular wireless station including: 

a first group with a multiple-input-multiple-output (MIMO) capability, the 

first group having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second group with a multiple-input-multiple-output (MIMO) capability, 

the second group having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second 

directional antennas, and 

second circuitry in communication with the at least one second 

radio; and 
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third circuitry in communication with the first circuitry of the first group 

with the multiple-input-multiple-output (MIMO) capability and the second 

circuitry of the second group with the multiple-input-multiple-output (MIMO) 

capability; 

said particular wireless station configured such that the first group with the 

multiple-input-multiple-output (MIMO) capability cooperates with the second group with 

the multiple-input-multiple-output (MIMO) capability to support a first transmission to a 

first multiple-input-multiple-output (MIMO)-capable portable wireless device, for 

improving the first transmission by addressing interference, by: 

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

(MIMO)-capable portable wireless device that is based on an interference-based 

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

capable portable wireless device, and the second group with the multiple-input­

multiple-output (MIMO) capability; 

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

(MIMO)-capable portable wireless device that is based on another interference­

based measurement performed by the first multiple-input-multiple-output 

(MIMO)-capable portable wireless device; 

coordinating utilization of at least one of multiple of the first directional 

antennas of the first group with the multiple-input-multiple-output (MIMO) 

capability, or multiple of the second directional antennas of the second group with 

the multiple-input-multiple-output (MIMO) capability, based on the first 

information and the second information; and 

transmitting data with the first transmission to the first multiple-input­

multiple-output (MIMO)-capable portable wireless device, utilizing at least one 
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of: the multiple first directional antennas of the first group with the multiple­

input-multiple-output (MIMO) capability, or the multiple second directional 

antennas of the second group with the multiple-input-multiple-output (MIMO) 

capability. 

39. (New) The system of Claim 38, wherein the system is configured such that a 

channel between the first group and the first multiple-input-multiple-output (MIMO)­

capable portable wireless device differs from another channel between the second group 

and the first multiple-input-multiple-output (MIMO)-capable portable wireless device in 

terms of at least one channel characteristic that includes at least one of: a channel 

characteristic that is throughput-related, a channel characteristic that is signal-to-noise 

ratio-related, a channel characteristic that is signal strength-related, or a channel 

characteristic that is multipath signal-related. 

40. (New) The system of Claim 38, wherein the system is configured such that a 

channel between the first group and the first multiple-input-multiple-output (MIMO)­

capable portable wireless device differs from another channel between the second group 

and the first multiple-input-multiple-output (MIMO)-capable portable wireless device in 

terms of at least two channel characteristics that include at least two of: a channel 

characteristic that is throughput-related, a channel characteristic that is signal-to-noise 

ratio-related, a channel characteristic that is signal strength-related, or a channel 

characteristic that is multipath signal-related. 
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REMARKS 

The claims have been amended to clarify what is being claimed. No new matter 

has been added. 

Should the Examiner deem that any further amendment is desirable to place this 

application in condition for allowance, applicant invites the Examiner to telephone the 

undersigned attorney at the number listed below. 

Date: December 17, 2015 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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! hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or 
lmp;iscmment of notrnore than five (5) years, or both. 

Re!ationship to the inventor to whom this SlJbstitute statement applies: 

□ LefJaf Representative (for deceased or legally incapacitated inventor only), 

[i Asslgnee, 

C Person to whom the inventor is under an obligation to assign, 

□ Person w·ho otherw.ise shmvs a sufficient proprietary inten~stin the matter (petitiM under $7 CFR 1.46 is required), or 

□ Joir1t lnventorc 

[Page 1 of2] 
This collecton of inf'ormation is required by 35 U.S.C, 115 and 37 CFR 1.63. The inrormation,;; required toobta,11 or retain a benefit by the pubt!c v,tiich !sto itte (and 
by the USPTO to proces$) an applk;ation. Confidentiality is governed by 35 U.S.C, 1.22 i!.nd 37 CH! 1.11 and 1, 14. This coiled/or, !$ estima1ed t6 take 1 n1im1!e to 
complete. lncfuding gathering, preparing. and submit!ing the curnpletect appiication for(l'l to the USPTO. Time w!li va,11 depending upon the individual case. Any 
comments on the a,noi;n!. of time you require to <:c"'rnplete thi5 form 1mdlor suggesllons fer reducing this purden, should be ,;;ent \c the Chief 1.nformatlon Officer, U. S 
Patent and Trademark Office; l,J.S. Dep«rtrnent of Ccmmerce., P,0, B<x<: 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO 
TM!S ADDRESS. SEIIID TO: Commis.sioner for Patents, P,0, Box 1450, Alexandria, VA 22313-1450, 

If )fOLI Med sssistimcs in compfetlr,g lhe form, c~li 1·8001"'/'.0·9·199 an<i sei~;;/ option 2. 



PTQ/Sl3.lAIAG2 (07-13) 
Approved for use through Q 1131.12014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. Ol::PARTMENT OF COMME:RCE 

Circumstances pem@!ng execution ofthi:s s~ibstitute statement: 

[i Inventor is deceased, 

□ Inventor is under legal incapacity, 

□ Inventor cannot be found or reached after dlllgent effort, or 

0 Invent.or has refused to execute the oath or dec!aratfon under 37 CfR 1.63. 

lftt1ere are.joint inventors, please checkthe appropriate box below: 

[i An application data sheet under 37 CFR 1.76 {PTO/AIN14 or equfvalent) naming the entire inventive entfty has been 
or is currently submitted. 

OR 

0 An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or eqwiva!ent) has not been submitted. Thus, a Substitute 
Statement St1pplementa1 Sheet (PTOiA!A/11 or equivalent) naming the entire inventive entity and providing inventor 
information is attached. See 37 CFR 4 .64(b). 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information ln 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,2036 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal inforrnation is included in documents submitted to the US PTO, 
petitioners/app!icants should consider redacting such pers.onal information from the documents before supmitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application i& available to the publlc after publication of the 
application (unless a non-publication request in compliance w'lt11 37 CFR 1.213{$} is made in the application) or issuance.of a 
patent. Furthermore, the record fron-1 an aband()ned application may also be available to the public ifthe applicafon is 
referenced in a published applic.ation or ah issued patent (see 37 CFR .1.14}. Chedts and credit card authoriz.abM forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publlcly available. 

DERSON EXECUTING TH!S SUBSTITUTE STATEMENT: 

.,,.~ 
(''" ! \ ~\ . ? i! ·'.· 

l""". t f ~ f'\. (J . .)Oo d.1~ ;.) t '-- l Name: i..,. .. .-/ "-~--- Date (Optional): . , 
.-~'< 1~;:-, ..... ".!, 

<:"a .................................................. ~ ... /'°>J ( 
Signature: .l ll ..... ::....;. .. ,,;.-. ............. " 

APPLICANT NAME AND TITLE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT: 
lfthe applicant ls a juristic entity, list the applicant name and the title ofth,e signer: 

Woodbury 'Nireless, LLC 
App!icant Name.: 
Title of Person Executing A•\ &., f\,1-.. Tl\-t ;,.~:r~......_ 

., \ 
This Substitute Statement ft\~ ~----0-~-~ 
The signer, whose title is supplied above, i"$ authoi;i.ted to $ct ixi behalf of the aonlicant. 
Residence ofthe signer {unless provided in an application data sheet, PTOJA!AJ14 or eq1.1i:valent): 

City Pflugerville lstate TX Count!)• LJS 
Mailin9 Address of the signer (tmless provided in an application data sheet; PTOJAIA/14 or equlvalent) 

1003 Rocky Creek Drive 

city Pflugerville I TX lz, 1a660 l US 
iState IP lco,mtry 

Note: Use an additional PTOlAlA/02 fom1 for each inventor w!:\b is deceased; legally incapacitated, cannot be found or reached 
after diligent effort, or has refused to execute ihe oath or declarat)on under 37 CFR 1 ,63. 
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Electronic Acknowledgement Receipt 

EFSID: 24402295 

Application Number: 14952850 

International Application Number: 

Confirmation Number: 5881 

Title of Invention: Methods and Apparatus for Overlapping MIMO Physical Sectors 

First Named Inventor/Applicant Name: Roe Lastinger 

Customer Number: 112117 

Filer: THOMAS DONALD FORTENBERRY 

Filer Authorized By: 

Attorney Docket Number: WBWL00lB 

Receipt Date: 17-DEC-2015 

Filing Date: 25-NOV-2015 

Time Stamp: 18:35:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

20151217 _WBWL00l B_Prelimi 51218 

1 Preliminary Amendment nary_Amendment_ 12_ 17 _201 no 14 
5.pdf ea 1fa545 24c4 2dfe 727898636e b25 f3 bdf3f5 

648 

Warnings: 

Information: 



20151217_WBWL001B_Subt_S1 677014 

2 Oath or Declaration filed mt_i n_Lieu_of _ Oath_Spen i k. no 2 
pdf 3f88075937e2858f883e9989a46af3cef7df1 

478 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes) 728232 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 14/952,850 11/25/2015 [8l To be Mailed 

ENTITY: 0 LARGE [8l SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
* (37 CFR 1.16(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS 
* (37 CFR 1.16(h)) minus 3 = X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

12/17/2015 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i\\ · 20 Minus ** 20 = 0 X $40 = 0 
0 

Independent z * 3 Minus ***3 = 0 X $210 = 0 w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /ANGELA JOHNSON/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

14/952,850 11/25/2015 2414 800 WBWL00lB 20 3 

112117 
CONFIRMATION NO. 5881 

FILING RECEIPT 
Thomas D. Fortenberry, Attorney at Law 
P.O. Box 2099 1111111111111111111111m~mmmm~1H1~~11111111111111111111111111 
Woodville, TX 75979 

Date Mailed: 12/10/2015 

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

lnventor(s) 

Applicant( s) 

Roe Lastinger, Cave Creek, AZ; 
John Spenik, Scottsdale, AZ; 
Brian C. Woodbury, Gilbert, AZ; 

Woodbury Wireless LLC, Pflugerville, TX; 
Assignment For Published Patent Application 

Woodbury Wireless LLC, Pflugerville, TX 

Power of Attorney: The patent practitioners associated with Customer Number 112117 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/476,628 09/03/2014 
which is a CON of 13/348,523 01/11/2012 PAT 8855089 
which is a CON of 13/118,386 05/28/2011 PAT 8345651 
which is a CON of 11/709,431 02/21/2007 PAT 8009646 
which claims benefit of 60/743,376 02/28/2006 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 12/09/2015 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/952,850 
Projected Publication Date: 03/17/2016 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

Methods and Apparatus for Overlapping MIMO Physical Sectors 

Preliminary Class 

370 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

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 U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/952,850 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 70 N/A 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 300 N/A 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 360 N/A 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= X 40 = 0.00 OR 

INDEPENDENT CLAIMS 3 minus 3 = X 210 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/952,850 11/25/2015 Roe Lastinger WBWL00lB 

CONFIRMATION NO. 5881 
112117 
Thomas D. Fortenberry, Attorney at Law 
P.O. Box 2099 

11111111111111111 lllll ll]~!l]!~l!~l!~li1~u11~n1111111111111111111111111 

Woodville, TX 75979 

Date Mailed: 12/10/2015 

NOTICE OF ACCEPTANCE OF AUTHORIZATION TO PERMIT 
ACCESS TO APPLICATION VIA PRIORITY DOCUMENT EXCHANGE 

This is in response to the applicant's authorization to permit access to the application-as-filed by participating 
offices under 37 CFR 1.14(h)(1) submitted on 11/25/2015. 

The authorization to permit access to the application under 37 CFR 1.14(h)(1) is accepted. 

/hhagos/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

14/952,850 11/25/2015 

112117 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Roe Lastinger WBWL00lB 

CONFIRMATION NO. 5881 
INFORMAL NOTICE 

Thomas D. Fortenberry, Attorney at Law 
P.O. Box 2099 11111111111111111 lllll ll]~!l]!~l!~l!~li1~u11~u1111111111111111111111111 
Woodville, TX 75979 

Date Mailed: 12/10/2015 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
John Spenik 

• The substitute statement is signed by a person who is not identified as the applicant under 37 CFR 1.46 in an 
application data sheet (ADS). Only an applicant under 37 CFR 1.43, 1.45 or 1.46 may execute a substitute 
statement. See 37 CFR 1.64(a). An application data sheet in compliance with 37 CFR 1.76 identifying the 
person (i.e., assignee, obligated assignee, or person who otherwise shows sufficient proprietary interest) 
executing the substitute statement as the applicant, or an inventor's oath or declaration in compliance with 37 
CFR 1.63 or 1.64 executed by or with respect to the inventor for whom the substitute statement was provided, 
is required. 

John Spenik 

/hhagos/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Doc Code: FAI.REQ 
Document Description: Request First Action Interview Prn1ss1413c (05-11) 

Approved for use through 01/31/2013. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

REQUEST FOR FIRST ACTION INTERVIEW (FULL PILOT PROGRAM) 

Filing date: 2Q 15-11-25 

~::tn~:ted Roe Lastinger Title: Methods and Apparatus for Overlapping MIMO Physical Sectors 

APPLICANT HEREBY REQUESTS A FIRST ACTION INTERVIEW IN THE ABOVE-IDENTIFIED 
APPLICATION. See Instruction Sheet on page 2. 

1. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. 

2. The application must not contain any multiple dependent claims. 

3. By filing this request: 

Applicant is agreeing to make an election without traverse if the Office determines that the claims are not 

obviously directed to a single invention; and 

Applicant is agreeing not to request for a refund of the search fee and any excess claims fee paid in the 

application after the mailing or notification of the pre-interview communication prepared by the examiner. 

4. Other attachments: _________________________ _ 

Signature /Thomas D. Fortenberry/ Date 2015-11-25 

~P~~~TypedJ Thomas D. Fortenberry Registration Number56,537 

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, see below*. 

i *Total of 1 forms are submitted. 

The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 
35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 hours to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 



PTO/SB/413C (05-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

Instruction Sheet for Request for First Action Interview (Full Pilot Program) 
(Not to be Submitted to the USPTO) 

A grantable request must meet the following conditions: 

1. The application must be a new non-reissue utility application filed under 35 U.S.C. 111 (a) or an 
international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. 
The application may not contain any multiple dependent claims. 

3. The request must be filed electronically using the Office's electronic filing system, EFS-Web. 

4. The claims must be directed to a single invention. If the Office determines that the claims are directed to 
multiple inventions (e.g., in a restriction requirement), the applicant must make an election without traverse. 

5. The request must be filed at least one day before a first Office action on the merits of the application 
appears in the Patent Application Information Retrieval (PAIR) system (i.e., at least one day prior to the 
date when a first Office action on the merits, notice of allowability or allowance, or action under Ex parte 
Quayle, 1935 Dec. Comm'r Pat. 11 (1935) appears in the PAIR system). Applicant may check the status of 
the application using the PAIR system. 

6. The request for a first action interview must include a statement that applicant agrees not to file a request 
for a refund of the search fee and any excess claims fees paid in the application after the mailing or 
notification of the Pre-Interview Communication. Any petition for express abandonment under 37 CFR 
1.138(d), and request for a refund of the search fee and any excess claims fees, filed after the mailing or 
notification of the Pre-Interview Communication will not be granted. 

For more information, see notice "Full First Action Interview Pilot Program" available on the 
USPTO web site at Mtp:l/www.uspto,govfpatents/init eventslfaippJunjsp 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the 
Administrator, General Services, or his/her designee, during an inspection of records 
conducted by GSA as part of that agency's responsibility to recommend improvements in 
records management practices and programs, under authority of 44 U.S.C. 2904 and 2906. 
Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) 
directive. Such disclosure shall not be used to make determinations about individuals. 

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

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

Application Number: 

Filing Date: 

Title of Invention: Methods and Apparatus for Overlapping MIMO Physical Sectors 

First Named Inventor/Applicant Name: Roe Lastinger 

Filer: THOMAS DONALD FORTENBERRY 

Attorney Docket Number: WBWL00lB 

Filed as Small Entity 

Filing Fees for Track I Prioritized Examination - Nonprovisional Application under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility filing Fee (Electronic filing) 4011 1 70 70 

Utility Search Fee 2111 1 300 300 

Utility Examination Fee 2311 1 360 360 

Request for Prioritized Examination 2817 1 2000 2000 

Pages: 

Claims: 

Miscellaneous-Filing: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0 

PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 2800 



Electronic Acknowledgement Receipt 

EFSID: 24199931 

Application Number: 14952850 

International Application Number: 

Confirmation Number: 5881 

Title of Invention: Methods and Apparatus for Overlapping MIMO Physical Sectors 

First Named Inventor/Applicant Name: Roe Lastinger 

Customer Number: 112117 

Filer: THOMAS DONALD FORTENBERRY 

Filer Authorized By: 

Attorney Docket Number: WBWL00lB 

Receipt Date: 25-NOV-2015 

Filing Date: 

Time Stamp: 20:38:16 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $2800 

RAM confirmation Number 28262 

Deposit Account 506056 

Authorized User FORTENBERRY, THOMAS D 

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

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



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

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

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1561750 

1 Application Data Sheet WBWL00l B_ADS.pdf no 8 
b39ba27b206455ac6bfab 15b0ce469f5bc1 

b7734 

Warnings: 

Information: 

167887 

2 
Drawings-only black and white line 

WBWL00l B_Drawings.pdf no 8 
drawings 

89c9f3f4 3 93 0bfSd 0ca6b3e 32 cl 493401 cfl 
925 

Warnings: 

Information: 

132730 

3 WBWL00l B_spec.pdf yes 30 
dfl 6f899848d43d30e9de3fa9767abcbf32b 

Ocb9 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 19 

Claims 20 29 

Abstract 30 30 

Warnings: 

Information: 

406627 

4 Oath or Declaration filed WBWL00l B_Oaths.pdf no 4 
2b884 5 585 d 9d aec31 c023 3f221 0b097 af2 7 

457b6 

Warnings: 

Information: 

88460 

5 Power of Attorney WBWL00l B_POA.pdf no 1 
32123a40272cb517426e437ad3b0192216 

de24e 

Warnings: 

Information: 

455163 

6 Power of Attorney WBWL00l B_373C.pdf no 9 
e 1 cb5d790bbafc767e 711901 06b3fcf2aaea 

496e 



Warnings: 

Information: 

7 TrackOne Request 
WBWL00l B_lnterview_Pilot_Pr 

ogram.pdf 

621920 

no 3 
841274e 7 c720b6a396dea4c4e97e8de28f9 

cf811 

Warnings: 

Information: 

40732 

8 Fee Worksheet (5B06) fee-info.pdf no 2 
2dfacabd682cb323e0cb654fee9ccdfcf76d, 

970 

Warnings: 

Information: 

Total Files Size (in bytes) 3475269 

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 A~~lications 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 A~~lication 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number WBWL001B 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Methods and Apparatus for Overlapping MIMO Physical Sectors 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Roe Lastinger 

Residence Information (Select One) (!) US Residency 0 Non US Residency 0 Active US Military Service 

City Cave Creek I State/Province I AZ. I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 14362 N. Frank Lloyd Wright Blvd .. Suite 2500 

Address 2 

City I Scottsdale I State/Province I AZ 

Postal Code 1 85260 I Country i 1 us 

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

John Spenik 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City Scottsdale I State/Province I AZ. I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 14362 N. Frank Lloyd Wright Blvd .. Suite 2500 

Address 2 

City I Scottsdale I State/Province I AZ 

Postal Code I 85260 I Country i I us 

Inventor 3 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Brian C. Woodbury 

Residence Information (Select One) (!) US Residency 0 Non US Residency 0 Active US Military Service 

EFS Web 2.2.11 



PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number WBWL001B 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Methods and Apparatus for Overlapping MIMO Physical Sectors 

City I Gilbert I State/Province I AZ. I Country of Residence i I US 

Mailing Address of Inventor: 

Address 1 1343 S. Nielson Street 

Address 2 

City I Gilbert I State/Province I AZ 

Postal Code 1 s5296 I Country i 1 us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

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

Customer Number 112117 

Email Address tom@lflawoffices.com I I Add Email I !Remove Emaill 

Application Information: 

Title of the Invention Methods and Apparatus for Overlapping MIMO Physical Sectors 

Attorney Docket Number WBWL001B I Small Entity Status Claimed ~ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I I Suggested Figure for Publication (if any) I 

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

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

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

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

Request Not to Publish. I hereby request that the attached application not be published under 

D 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. 

EFS Web 2.2.11 



PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number WBWL001B 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Methods and Apparatus for Overlapping MIMO Physical Sectors 

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: 0 Customer Number I O US Patent Practitioner 10 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, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required 
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Continuation of 14476628 2014-09-03 

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

Number 
Continuity Type 

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

14476628 Continuation of 13348523 2012-01-11 8855089 2014-10-07 

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

Number 
Continuity Type 

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

13348523 Continuation of 13118386 2011-05-28 8345651 2013-01-01 

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

Number 
Continuity Type 

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

13118386 Continuation of 11709431 2007-02-21 8009646 2011-08-30 

Prior Application Status Expired I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

11709431 Claims benefit of provisional 60743376 2006-02-28 

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

Foreign Priority Information: 

EFS Web 2.2.11 



PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number WBWL001B 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Methods and Apparatus for Overlapping MIMO Physical Sectors 

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(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (POX) ithe information will be used by the Office to 

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

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

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

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

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

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

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

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

Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

EFS Web 2.2.11 
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Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number WBWL001B 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Methods and Apparatus for Overlapping MIMO Physical Sectors 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the dale offiling this Authorization. 

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

I Clear I 
® Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person who shows sufficient proprietary interest 

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

I 

Name of the Deceased or Legally Incapacitated Inventor : I 

If the Applicant is an Organization check here. ~ 
Organization Name I Woodbury Wireless LLC 

Mailing Address Information: 

Address 1 1003 Rocky Creek Drive 

Address 2 

City Pflugerville State/Province TX 

Country ii us Postal Code 78660 

Phone Number 
I 

Fax Number 

EFS Web 2.2.11 



PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number WBWL001B 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Methods and Apparatus for Overlapping MIMO Physical Sectors 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

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. 

I Remove I 
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Methods and Apparatus for Overlapping MIMO Physical Sectors 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of and claims priority under 35 U.S.C. Section 120 from U.S. 

Patent Application Ser. No. 14/476,628 by Lastinger filed September 3, 2014, which is a 

continuation of U.S. Patent Application Ser. No. 13/348,523 by Lastinger 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 by Lastinger 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 by Lastinger 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, each of the 

aforementioned applications is herein incorporated by reference. 

FIELD OF THE INVENTION 

[0001] Embodiments of the present invention relate to wireless communication using 

Multiple Input Multiple Output ("MIMO") antennas and methods of operation. 

BACKGROUND OF THE INVENTION 

[0002] 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 

[0003] A system is provided comprising a single wireless cell configured to operate in a 

packet-switched cellular network, the single wireless cell including: a first transmission point 

with a multiple-input-multiple-output (MIMO) capability; a second transmission point with a 
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MIMO capability; and third circuitry in communication with first circuitry of the first 

transmission point and second circuitry of the second transmission point. The single wireless 

cell is configured such that the first transmission point cooperates with the second transmission 

point in connection with a first transmission to a MIMO-capable portable wireless device, for 

improving the first transmission. The single wireless cell is further configured for: receiving first 

information from the first MIMO-capable portable wireless device; receiving second information 

from the first MIMO-capable portable wireless device; altering at least one aspect of the first 

transmission; and transmitting data in connection with the first transmission to the first MIMO­

capable portable wireless device. 

BRIEF DESCRIPTION OF THE DRAWING 

[0004] Embodiments of the present invention will now be further described with reference 

to the drawing, wherein like designations denote like elements, and: 

[0005] 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] 

[0014] 

[0015] 

FIG. 5 is a diagram of an exemplary MIMO virtual sector; 

FIG. 6 is a diagram of exemplary MIMO virtual sectors; 

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; 

[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; 
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[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 

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. 

3 



[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 

sector" means the area where the physical sectors of the antennas that operate as a MIMO 

antenna overlap. 
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[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 

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 
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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. 

[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 
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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, inter 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. 

Three antennas, one antenna from each radio, may operate as a MIMO antenna, thereby resulting 

in a MIMO system having two MIMO antennas. 
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[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 

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 
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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 802.1 la/b/g/n communication protocols. 

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 
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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 each use the same channel. The wireless device embodiment of FIGs. 9 and 10 may also be 

used to reduce interference with noise sources by selected one of the three MIMO physical 

sectors for communication. 
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[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

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 
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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 

group. Assigning channel Cl to the first radio group and channel C2 to the second radio group 

results in MIMO physical sectors 82 and 86 using channel Cl and MIMO physical sectors 84 
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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 Cl, 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 Cl 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 O and 60 degrees, marked as area 150 in FIG. 13, is 

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 
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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 O - 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 O - 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 - 0 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 Cl 

is assigned to the first group radios and channel C2 is assigned to the second group radios. 

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 O - 180 and 
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180 - 0 degrees respectively and are assigned channel Cl. 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 

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 
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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 Cl 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 

parameter. Each antenna and antenna controller functions independently of the other antennas 

and controllers. 
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[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. 

[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 
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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 R TS and await a CTS before transmitting a single packet. It is 

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. 
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[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. 

19 



CLAIMS 

1. A system, comprising: 

a single wireless cell configured to operate in a packet-switched cellular network, the 

single wireless cell including: 

a first transmission point with a multiple-input-multiple-output (MIMO) 

capability, the first transmission point having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second transmission point with a multiple-input-multiple-output (MIMO) 

capability, the second transmission point having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second directional 

antennas, and 

second circuitry in communication with the at least one second radio; and 

third circuitry in communication with the first circuitry of the first transmission 

point with the multiple-input-multiple-output (MIMO) capability and the second circuitry 

of the second transmission point with the multiple-input-multiple-output (MIMO) 

capability; 

said single wireless cell configured such that the first transmission point with the 

multiple-input-multiple-output (MIMO) capability cooperates with the second transmission point 

with the multiple-input-multiple-output (MIMO) capability in connection with a first 

transmission to a first multiple-input-multiple-output (MIMO)-capable portable wireless device, 

for improving the first transmission; 

said single wireless cell configured for: 

receiving first information from the first multiple-input-multiple-output (MIMO)­

capable portable wireless device that is based on a measurement performed by the first 

multiple-input-multiple-output (MIM O )-capable portable wireless device; 

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

(MIMO)-capable portable wireless device that is based on another measurement 
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performed by the first multiple-input-multiple-output (MIMO)-capable portable wireless 

device; 

altering at least one aspect of the first transmission in connection with at least one 

of: multiple of the first directional antennas of the first transmission point with the 

multiple-input-multiple-output (MIMO) capability, or multiple of the second directional 

antennas of the second transmission point with the multiple-input-multiple-output 

(MIMO) capability, based on the first information and the second information; and 

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

input-multiple-output (MIMO)-capable portable wireless device, utilizing at least one of: 

the multiple first directional antennas of the first transmission point with the multiple­

input-multiple-output (MIMO) capability, or the multiple second directional antennas of 

the second transmission point with the multiple-input-multiple-output (MIMO) 

capability. 

2. The system of Claim 1, wherein the system is configured such that the first directional 

antennas and the second directional antennas include multiple-input-multiple-output (MIMO) 

antennas. 

3. The system of Claim 1, wherein the system is configured such that the first information is 

identified by enabling at least one of the first directional antennas of the first transmission point 

with the multiple-input-multiple-output (MIMO) capability, and measuring an ability of the at 

least one first directional antenna of the first transmission point with the multiple-input-multiple­

output (MIMO) capability to communicate with the first multiple-input-multiple-output 

(MIMO)-capable portable wireless device. 

4. The system of Claim 1, wherein the system is configured such that at least one of the first 

information or the second information is a function of 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, in connection with the first multiple-input-multiple-output (MIMO)-capable portable 

wireless device. 
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5. The system of Claim 1, wherein the system is configured such that the first transmission 

point with the multiple-input-multiple-output (MIMO) capability and the second transmission 

point with the multiple-input-multiple-output (MIMO) capability are capable of communicating 

with the first multiple-input-multiple-output (MIMO)-capable portable wireless device utilizing 

the same channel with at least one different channel characteristic. 

6. The system of Claim 5, wherein the system is configured such that the at least one 

different channel characteristic includes at least one of: a channel characteristic that is 

throughput-related, a channel characteristic that is signal-to-noise ratio-related, a channel 

characteristic that is signal strength-related, or a channel characteristic that is multipath signal­

related, in connection with the same channel. 

7. The system of Claim 5, wherein the system is configured such that the at least one 

different channel characteristic includes at least two of: a channel characteristic related to a 

throughput-related aspect, a channel characteristic related to a signal-to-noise ratio-related 

aspect, a channel characteristic related to a signal strength-related aspect, and a channel 

characteristic related to a multipath signal-related aspect, in connection with the same channel. 

8. The system of Claim 5, wherein the system is configured such that the at least one 

different channel characteristic includes at least three of: a channel characteristic that is 

throughput-related, a channel characteristic that is signal-to-noise ratio-related, a channel 

characteristic that is signal strength-related, and a channel characteristic that is multipath signal­

related, in connection with the same channel. 

9. The system of Claim 5, wherein the system is configured such that the at least one 

different channel characteristic includes at least four of: a channel characteristic related to a 

throughput-related aspect, a channel characteristic related to a signal-to-noise ratio-related 

aspect, a channel characteristic related to a signal strength-related aspect, and a channel 

characteristic related to a multipath signal-related aspect, in connection with the same channel. 
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10. The system of Claim 1, wherein the system is configured such that the altering the at least 

one aspect includes selecting both the multiple first directional antennas of the first transmission 

point with the multiple-input-multiple-output (MIMO) capability and the multiple second 

directional antennas of the second transmission point with the multiple-input-multiple-output 

(MIMO) capability in connection with the first transmission to the first multiple-input-multiple­

output (MIMO)-capable portable wireless device, and the same data is transmitted in connection 

with the first transmission to the first multiple-input-multiple-output (MIMO)-capable portable 

wireless device via a same channel, utilizing both the multiple first directional antennas of the 

first transmission point with the multiple-input-multiple-output (MIMO) capability and the 

multiple second directional antennas of the second transmission point with the multiple-input­

multiple-output (MIMO) capability. 

11. The system of Claim 1, wherein the system is configured such that the altering the at least 

one aspect includes selecting only one of: the multiple first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability, or the multiple 

second directional antennas of the second transmission point with the multiple-input-multiple­

output (MIMO) capability in connection with the first transmission to the first multiple-input­

multiple-output (MIMO)-capable portable wireless device, and the data is transmitted in 

connection with the first transmission to the first multiple-input-multiple-output (MIMO)­

capable portable wireless device, utilizing only the selected one of: the multiple first directional 

antennas of the first transmission point with the multiple-input-multiple-output (MIMO) 

capability, or the multiple second directional antennas of the second transmission point with the 

multiple-input-multiple-output (MIM O) capability. 

12. The system of Claim 1, wherein the system is configured such that the coordination is 

performed for selectively directing a beam associated with the first transmission to improve the 

transmission of the data by overcoming interference. 

13. The system of Claim 1, wherein the system is configured such that the altering the at least 

one aspect includes altering beamforming in connection with at least one of: the multiple first 

directional antennas of the first transmission point with the multiple-input-multiple-output 
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(MIMO) capability, or the multiple second directional antennas of the second transmission point 

with the multiple-input-multiple-output (MIMO) capability in connection with the first 

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

device, and the data is transmitted in connection with the first transmission to the first multiple­

input-multiple-output (MIMO)-capable portable wireless device, utilizing the beamforming in 

connection with the at least one of: the multiple first directional antennas of the first transmission 

point with the multiple-input-multiple-output (MIMO) capability, or the multiple second 

directional antennas of the second transmission point with the multiple-input-multiple-output 

(MIMO) capability. 

14. The system of Claim 13, wherein the system is configured such that the beamforming 

involves weighting and the altering is performed to improve the first transmission independent of 

a handoff. 

15. The system of Claim 1, wherein at least one of: 

said first directional antennas are multiple-input-multiple-output (MIMO) antennas; 

said second directional antennas are multiple-input-multiple-output (MIMO) antennas; 

said first directional antennas and the second directional reduce the effects of noise on 

transmission and reception; 

said first directional antennas exhibit temporal diversity; 

said second directional antennas exhibit temporal diversity; 

said first transmission point includes a first portion and the second transmission point 

includes a second portion; 

said first transmission point includes a first part and the second transmission point 

includes a second part; 

said first transmission point includes a first group and the second transmission point 

includes a second group; 

said at least one first radio is in communication with the first directional antennas via at 

least one switch; 

said at least one first radio is in communication with the first directional antennas via at 

least one phased array; 
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said at least one first radio includes a single radio that is in communication with the 

plurality of first directional antennas; 

said at least one second radio is in communication with the second directional antennas 

via at least one switch; 

said at least one second radio is in communication with the second directional antennas 

via at least one phased array; 

said at least one second radio includes a single radio that is in communication with the 

plurality of second directional antennas; 

said first circuitry includes at least one controller; 

said second circuitry includes at least one controller; 

said third circuitry includes at least one processor; 

said altering is performed by the third circuitry; 

said altering includes selecting both the multiple first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability and the multiple 

second directional antennas of the second transmission point with the multiple-input-multiple­

output (MIMO) capability; 

said altering the at least one aspect includes altering the at least one aspect in connection 

with only the multiple first directional antennas of the first transmission point with the multiple­

input-multiple-output (MIMO) capability; 

said transmitting the data in connection with the first transmission to the first multiple­

input-multiple-output (MIMO)-capable portable wireless device includes transmitting the data 

utilizing the multiple first directional antennas of the first transmission point with the multiple­

input-multiple-output (MIMO) capability; 

said first directional antennas and the second directional antennas have associated 

therewith a multiple-input-multiple-output (MIMO) virtual sector including an area where a 

multiple-input-multiple-output (MIMO) physical sector is to operate; 

said first directional antennas and the second directional antennas form multiple-input­

multiple-output (MIMO) virtual sectors that are capable of being selected to provide multiple­

input-multiple-output (MIMO) physical sectors; 

said first directional antennas and the second directional antennas are positioned in fixed 

positions to form multiple-input-multiple-output (MIMO) virtual sectors that are capable of 
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being selected to communicate using one or more multiple-input-multiple-output (MIMO) 

physical sectors associated with the multiple-input-multiple-output (MIMO) virtual sectors; 

said multiple first directional antennas of the first transmission point with the multiple­

input-multiple-output (MIMO) capability include all of the first directional antennas of the first 

transmission point with the multiple-input-multiple-output (MIMO) capability, the multiple 

second directional antennas of the second transmission point with the multiple-input-multiple­

output (MIMO) capability include all of the second directional antennas of the second 

transmission point with the multiple-input-multiple-output (MIMO) capability; or 

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

computer, or a hand-held device. 

16. A system, comprising: 

a single wireless cell configured to operate in a packet-switched cellular network, the 

single wireless cell including: 

a first portion with a multiple-input-multiple-output (MIMO) capability, the first 

portion having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second portion with a multiple-input-multiple-output (MIMO) capability, the 

second portion having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second directional 

antennas, and 

second circuitry in communication with the at least one second radio; and 

third circuitry in communication with the first circuitry of the first portion with 

the multiple-input-multiple-output (MIMO) capability and the second circuitry of the 

second portion with the multiple-input-multiple-output (MIMO) capability; 
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said single wireless cell configured such that the first portion with the multiple-input­

multiple-output (MIMO) capability cooperates with the second portion with the multiple-input­

multiple-output (MIMO) capability to support a first transmission to a first multiple-input­

multiple-output (MIMO)-capable portable wireless device, for improving the first transmission 

to address interference, by: 

in response to at least one first signal sent by the single wireless cell, receiving 

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

wireless device that is based on an interference-based measurement performed by the first 

multiple-input-multiple-output (MIM O )-capable portable wireless device; 

in response to at least one second signal sent by the single wireless cell, receiving 

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

portable wireless device that is based on another interference-based measurement 

performed by the first multiple-input-multiple-output (MIMO)-capable portable wireless 

device; 

performing beamforming to support the first transmission utilizing at least one of: 

multiple of the first directional antennas of the first portion with the multiple-input­

multiple-output (MIMO) capability, or multiple of the second directional antennas of the 

second portion with the multiple-input-multiple-output (MIMO) capability, based on the 

first information and the second information; and 

transmitting data during the first transmission to the first multiple-input-multiple­

output (MIMO)-capable portable wireless device, utilizing the beamforming with at least 

one of: the multiple first directional antennas of the first portion with the multiple-input­

multiple-output (MIMO) capability, or the multiple second directional antennas of the 

second portion with the multiple-input-multiple-output (MIMO) capability. 

17. The system of Claim 16, wherein the system is configured such that a channel between 

the first portion and the first multiple-input-multiple-output (MIMO)-capable portable wireless 

device differs from another channel between the second portion and the first multiple-input­

multiple-output (MIMO)-capable portable wireless device in terms of at least one channel 

characteristic that includes at least one of: a channel characteristic that is throughput-related, a 
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channel characteristic that is signal-to-noise ratio-related, a channel characteristic that is signal 

strength-related, or a channel characteristic that is multipath signal-related. 

18. A system, comprising: 

a packet-switched cellular network including a plurality of wireless cells including a 

particular wireless cell including: 

a first group with a multiple-input-multiple-output (MIMO) capability, the first 

group having: 

a plurality of first directional antennas, 

at least one first radio in communication with the first directional 

antennas, and 

first circuitry in communication with the at least one first radio; 

a second group with a multiple-input-multiple-output (MIMO) capability, the 

second group having: 

a plurality of second directional antennas, 

at least one second radio in communication with the second directional 

antennas, and 

second circuitry in communication with the at least one second radio; and 

third circuitry in communication with the first circuitry of the first group with the 

multiple-input-multiple-output (MIMO) capability and the second circuitry of the second 

group with the multiple-input-multiple-output (MIMO) capability; 

said particular wireless cell configured such that the first group with the multiple-input­

multiple-output (MIMO) capability cooperates with the second group with the multiple-input­

multiple-output (MIMO) capability to support a first transmission to a first multiple-input­

multiple-output (MIMO)-capable portable wireless device, for improving the first transmission 

by addressing interference, by: 

receiving first information from the first multiple-input-multiple-output (MIMO)­

capable portable wireless device that is based on an interference-based measurement 

performed by the first multiple-input-multiple-output (MIMO)-capable portable wireless 

device, and the second group with the multiple-input-multiple-output (MIMO) capability; 
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receiving second information from the first multiple-input-multiple-output 

(MIMO)-capable portable wireless device that is based on another interference-based 

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

portable wireless device; 

coordinating utilization of at least one of multiple of the first directional antennas 

of the first group with the multiple-input-multiple-output (MIMO) capability, or multiple 

of the second directional antennas of the second group with the multiple-input-multiple­

output (MIMO) capability, based on the first information and the second information; and 

transmitting data with the first transmission to the first multiple-input-multiple­

output (MIMO)-capable portable wireless device, utilizing at least one of: the multiple 

first directional antennas of the first group with the multiple-input-multiple-output 

(MIMO) capability, or the multiple second directional antennas of the second group with 

the multiple-input-multiple-output (MIMO) capability. 

19. The system of Claim 18, wherein the system is configured such that a channel between 

the first group and the first multiple-input-multiple-output (MIMO)-capable portable wireless 

device differs from another channel between the second group and the first multiple-input­

multiple-output (MIMO)-capable portable wireless device in terms of at least one channel 

characteristic that includes at least one of: a channel characteristic that is throughput-related, a 

channel characteristic that is signal-to-noise ratio-related, a channel characteristic that is signal 

strength-related, or a channel characteristic that is multipath signal-related. 

20. The system of Claim 18, wherein the system is configured such that a channel between 

the first group and the first multiple-input-multiple-output (MIMO)-capable portable wireless 

device differs from another channel between the second group and the first multiple-input­

multiple-output (MIMO)-capable portable wireless device in terms of at least two channel 

characteristics that include at least two of: a channel characteristic that is throughput-related, a 

channel characteristic that is signal-to-noise ratio-related, a channel characteristic that is signal 

strength-related, or a channel characteristic that is multipath signal-related. 
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ABSTRACT 

A system is provided comprising a single wireless cell configured to operate in a packet­

switched cellular network, the single wireless cell including: a first transmission point with a 

multiple-input-multiple-output (MIMO) capability; a second transmission point with a MIMO 

capability; and third circuitry in communication with first circuitry of the first transmission point 

and second circuitry of the second transmission point. The single wireless cell is configured 

such that the first transmission point cooperates with the second transmission point in connection 

with a first transmission to a MIMO-capable portable wireless device, for improving the first 

transmission. The single wireless cell is further configured for: receiving first information from 

the first MIMO-capable portable wireless device; receiving second information from the first 

MIMO-capable portable wireless device; altering at least one aspect of the first transmission; and 

transmitting data in connection with the first transmission to the first MIMO-capable portable 

wireless device. 
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Methods and Apparatus for Overlapping MIMO Physical Sectors 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or □ 
liJ United States application or PCT international application number 14/4 76,628 

filed on 09/03/2014 

The above-identified application was made or authorized to be made by me. 

I believe that I 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 information in documents filed in a patent application that may 
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to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
peiitioners/applicants should consider· redacting such personal information from the documents before submitting them to the 
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APPLICATION DAT A SHEET (37 CFR 1. 76) 

Title of 
Invention 

Methods and Apparatus for Overlapping MIMO Physical Sectors 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

.i United States applic-,ation or PCT international application number 14/4 76,628 

filed on 09/03/2014 

The above-identified application was made or authorized to be made by me. 

I believe that I 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: 
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(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
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SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY 
OR DESIGN PATENT APPLICATION (35 U.S.C. 115(d) AND 37 CFR 1.64) 

Title of Methods and Apparatus for Overlapping MIMO Physical Sectors 
invention 

This statement is directed to: 

D The attached application, 

OR 

fi"J United States application or PCT international application number 14/4 76,628 filed on 09/03/2014. 

LEGAL NAME of inventor to whom this substitute statement applies: 

(E.g., Giv,en Name (first and middle (if any)) and Family Name or Surname) 

John Spenik 
Residence (except for a deceased or legally incapacitated inventor): 

Citv State Countrv 

Mailing Address (except for a deceased or legally incapacitated inventor): 

City State Zio Country 

I believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention 
in the application. 

The above-identified application was made or authorized to be made by me. 

I hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or 
imprisonment of not more than five (5) years, or both. 

Relationship to the inventor to whom this substitute statement applies: 

□ Legal Representative (for deceased or legally incapacitated inventor only), 

[i] Assignee, 

□ Person to whom the inventor is under an obligation to assign, 

□ Person who otherwise shows a sufficient proprietary interest in the matter (petition under 37 CFR 1.46 is required), or 

□ Joint Inventor. 
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This collecmin of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colleciion is estimated to take 1 minute to 
complete. including gathering, preparing, and submitting the completed application form to the USPTO. Time will va,y depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 

THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance in completing the form, ca/I1-800-PTO-9199 and select option 2. 
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( SUBSTITUTE STATEMENT 

Circumstances permitting execution of this substitute statement 

[I] Inventor is deceased, 

D Inventor is under legal incapacity, 

D Inventor cannot be found or reached after diligent effort, or 

D Inventor has refused to execute the oath or declaration under 37 CFR 1.63. 

If there are joint inventors, please check the appropriate box below: 

) 

[I] An application data sheet under 37 CFR i .76 (PTO/AIA/14 or equivalent) naming 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 equivalent) naming the entire inventive entity and providing inventor 
information is attached. See 37 CFR 1.64(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 
to 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 
US PTO. Petitiomir/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 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: ... •.... ~··· ..•. _,,••:·.:-· 

Signature: , ... -··"::::·:~~~:.;:::.:><------·,"-........ " .......... -------·--•"'"'"""'"""' ............... ·· · 
APPLICA1~T:NAME AND TITLE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT: 
!f 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 ·-·r .• 
This Substitute Statement ! ~-~ U .. ~::-,. t:£.C .. --
The siqner, whose title is suoolied above, is authorized to act on behalf of the applicant. 

l □ate (Optional): 

Residence of the signer (unless provided in an application data sheet, PTO/AIA/14 or equivalent): 

Mailing .a,ddress of the signer (unless 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 inventor who is deceased, legally incapacitated, cannot be found or reached 
after diligent effort, or has refused to execute the oath or declaration under 37 CFR 1.63. 
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PTO/AIA/80 (07~ 12) 
Approved !or use through 11/30/2014. 0MB 0651-0035 

U.S. Patent and Trademark Off:ce; U.S DEPARTMENT OF COMMERCE 
Under the Pa petwork Reduction Act of 1995, no persons are required lo respond to a co!lectlon of informatioc unless it displays a valid 0MB con1rol number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement 
under 37 CFR 3.73(c). 
I hereby appoint: 

[!] Practitioners associated with Customer Number; 

OR 
j 112117 

D Practitioner(s) named below (if more lhan ten patent practitioners are lo be named, then a customer number must be used): 

Name Registration 
Number 

Name Registration 
Number 

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned QDj_y_ to 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; 

[!] The address associated with Customer Number: 1112117 
OR 

Firm or 
Individual Name 

Address 

City 

Country 

Telephone 

!state I Zip 

I Email 

Assignee Name and Address: Woodbury Wireless LLC, a Texas limited liability company 
1003 Rocky Creek Drive, Pfugerville, TX 78660 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 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 indl¼.(dual whosp signature and title iy,uppli~d below is authorized to act on behalf of the assignee 

Signalure Date 1 0/6/201 5 

Name Telephone 409-283-2811 

Title Managing-Member 
This collect1on of mlormatron 1s required by 37 CFR 1.31, 1.32 and 1.33. The 1nformat1on 1s reqUired to obtain or retain a benefit by the pub!1c wnich 1s to file (and 
by the USPTO to process) an application. Confidentiality is governed oy 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparmg, and stibmitt1ng the completed application form to the USPTO. Time will vary depending upon !he individual case Any 
comments on the amount of time you require to complete this form and/or suggesUons for reducing th:,s burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P 0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box t450, Alexandria, VA 22313-1450. 

If you need assistance in completing !he form, call 1-800-PT0-9199 and select option 2. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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STATEMENT UNDER 37 CFR 3.73(c) 
Applicant/Patent owner: Woodbury Wireless, LLC 

Application No./Patent No.: 141476,628 Filed/Issue Date: _0_9_10_3_12_0_1_4 ________ _ 

Titled: Methods and Apparatus for Overlapping MIMO Physical Sectors 

Woodbury Wireless, LLC , a Texas limited liability company 
---------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose .Q!!g of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose .Q!!g of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: ROG LASTINGER, JOHN SPENIK, BRIAN C. WOODBURY To: HELVETIA IP AG 
--------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel 034201 , Frame o975 , or for which a copy thereof is attached. 

2_ From: HELVETIA IP AG To: Helvetia Wireless, LLC 
--------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 
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process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9 l 99 and select option 2. 



PTO/ AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: Helvetia Wireless, LLC To: Woodbury Wireless, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: To: ------------------- -------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

[2] As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Thomas D. Fortenberry/ 10/6/2015 
Signature Date 

Thomas D. Fortenberry Reg. No. 56,537 
Printed or Typed Name Title or Registration Number 

[Page 2 of 2] 



Privacy Act Statement 

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

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

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



Appendix B: Assignment 

ASSIGNMENT OF 
INVENTIONS AND INTELLECTUAL .PROPERTY 

This ASSIGNMENT, effective as of July 27, 2015 ("Effective Date"), between Helvetia 
r P AG (hereinafter referred to as ASSIGNOR), a corporation of Switzerland, with offices at 
Sonnenhof3, CH~8808 Pfaffikon SZ and Helvetia Wireless LLC (hereinafter referred to as 
ASSIGNEE), a Delaware corporation, with offices at 14362 N. Frank Lloyd Wright Boulevard, 
Suite 2500, Scottsdale, AZ 85260, USA; 

WHEREAS, ASSIGNOR has acquired all right, title and interest in and to tbc patent 
applications and patents identified in Table l below and the inventions and/or improvements 
disclosed therein; 

WHEREAS, ASSIGNEE is desirous of acquiring ASSIGNOR's entire right, title and 
interest in and to the patent applications and patents identified in Table 1 and the inventions 
and/or improvernents disclosed therein including the rights to damages for infringement 
committed before the Effective Date of this ASSIGNMENT; 

NOW THEREFORE, for and in consideration of the promises and mutual covenants 
herein contained, the parties hereto agree as follows: 

Tn consideration for the payment of US$ 1.00 and other good and valuable consideration, 
receipt of which is hereby acknowledged, ASSIGNOR hereby assigns and transfers to 
ASSIGNEE all rigbt, title and interest worldwide in and to the patent applications and patents 
identified in Table 1 and the inventions and/or improvements disclosed therein including the 
rights to damages for infringement committed before the Effective Date oft.his ASSIGNMENT. 
This ASSIGNMENT and transfer of right, title and interest includes the rights to file and obtain 
United States and foreign patents in any country, inventor's certificates and utility models, and 
all divisions, reissues, substitutions, reexaminations, and continuations thereof, the rights to sue 
for past and/or present infringement, and the rights to collect damages for past and/or present 
infringement. 

This ASSIGNMENT was negotiated and executed voluntarily and is not the result of 
duress, fraud, undue influence or threat of any kind. The parties had the opportunity to read and 
consider this ASSIGNMENT, to consult with counsel, and fully understand this ASSIGN?vtENT 

Any signatory to this ASSIGNMENT warrants and acknowledges that they are 
authorized to execute this ASSIGNMENT on behalf of the entity for which they sign, 

IN WITNESS WHEREOF, the ASSIGNOR has executed this ASSIGNMENT by signing 
below. 

1 of2 1402. l lo.20O 



Appendix B: Assignment 

Helvetia IP AG (ASSIGNOR) 

7 
/) /~ •• ...,,.J ,_.. 

#~J.-7 
_,•·"' 

Date: 27 July 2015 
I 

Helvetia Wireless LLC (ASSIGNEE) 

Signature; 

Position: Manager 

Date: 27 July 2015 

Table 1: Inventions, Patent Applications, and Patents 

Matter Title St. A . No. File Date Pat. No. Issue Date 
1 N017.018 M&A for Overlapping MIMO 

Antenna Ph sical Sectors 
US 14/476,628 09/03/20!4 N/A N/A 

List of Abbreviations: 
M&A: An abbreviation for "Method and Apparatus" 
M: matter 110. prefix "0302." 
N: matter no. prefix "1402." 
St.: State (e.g., country) of filing or issue 
App.: application 
Pat.: patent 
No.: number 

Date format: MM/DD/YYYY 

2 of2 1402.116.200 
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EXHIBIT I-ASSIGNMENT 

WHEREAS, Helvetia Wireless, LLC, having a place of business in Scottsdale, 
Arizona (hereinafter "ASSIGNOR") is owner of: 

Docket Serial No. Filing Date Grant Date Patent No. Status 

0302.001.010 10/869,201 06/15/2004 11/27/2007 7302278 Granted 

0302.002.010 10/880,387 06/29/2004 04/15/2008 7359675 Granted 

0302.001.040 11/160,549 06/28/2005 12/11/2007 7308270 Granted 

0302.001.041 11/160,550 06/28/2005 0/25/2007 7274944 Granted 

0302.001.042 11/160,551 06/28/2005 12/04/2007 7305246 Granted 

0302.004.010 11/160,937 07/15/2005 03/25/2008 7349701 Granted 

0302.011.010 11/275,605 01/19/2006 03/25/2008 7348930 Granted 

0302.012.010 11/275,619 01/19/2006 02/10/2009 7489282 Granted 

0302.013.010 11/420,605 05/26/2006 07/15/2008 7400860 Granted 

0302.014.010 11/584,730 10/20/2006 09/29/2009 7595756 Granted 

0302.016.010 11/586,178 10/25/2006 10/06/2009 7599699 Granted 

0302.017.010 11/709,431 02/21/2007 08/30/2011 8009646 Granted 

0302.002.042 12/020,932 01/28/2008 09/09/2008 7424298 Granted 

0302.004.040 12/021,278 01/28/2008 11/10/2009 7616959 Granted 

0302.002.043 12/134,122 06/05/2008 1/18/2011 7873319 Granted 

0302.013.040 12/134,959 06/06/2008 10/26/2010 7822386 Granted 

0302.017.011 13/118,386 05/28/2011 1/1/2013 8345651 Granted 

0302.017.013 13/192,181 07/27/2011 12/4/2012 8325695 Granted 

0302.017.014 13/211,529 8/17/2011 02/7/2012 8111678 Granted 

0302.017.015 13/218,185 8/25/2011 09/18/2012 8270383 Granted 

0302.017.016 13/348,523 01/11/2012 10/7/2014 8855089 Granted 

0302.017.017 13/566,986 08/03/2012 04/23/2013 8428039 Granted 

0302.013.053 EP 06760642.6 06/01/2006 01/13/2010 1,897,278 Granted 

0302.013.055 FR 06760642.6 06/01/2006 01/13/2010 1,897,278 Granted 

0302.013.056 UK 06760642.6 06/01/2006 01/13/2010 1,897,278 Granted 

0302.013.057 IT 06760642.6 06/01/2006 01/13/2010 1,897,278 Granted 

0302.013.058 SE 06760642.6 06/01/2006 01/13/2010 1,897,278 Granted 

0302.013.059 DE 06760642.6 06/01/2006 01/13/2010 6020060117 43 .4 Granted 

0302.017.053 EP 07751274.7 07/14/2008 12/19/2012 1,994,650 Granted 

1402.017.053 DE 07751274.7 07/14/2008 12/19/2012 1,994,650 Granted 

1402.017.054 FR 07751274.7 07/14/2008 12/19/2012 1,994,650 Granted 

1402.017.055 GB 07751274.7 07/14/2008 12/19/2012 1,994,650 Granted 

1402.017.056 HU 07751274.7 07/14/2008 12/19/2012 1,994,650 Granted 

1402.017.057 IT 07751274.7 07/14/2008 12/19/2012 1,994,650 Granted 

1402.017.058 SE 07751274.7 07/14/2008 12/19/2012 1,994,650 Granted 
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Docket Serial No. Filing Date Grant Date Patent No. Status 

1402.017.018 14/476,628 09/03/2014 n/a n/a pending 

0302.017 .055 EP 12155333.3 02/14/2012 n/a n/a pending 

0302.017.050 CA 2,637,182 02/21/2007 n/a n/a pending 

1402.017.051 CA 2,867,303 02/21/2007 n/a n/a pending 

1402.017.052 CA 2,866,948 02/21/2007 n/a n/a pending 

0302.001 .030 60/484,800 07/03/2003 n/a n/a converted 

0302.002.030 60/493,663 08/08/2003 n/a n/a converted 

0302.004.030 60/589,088 07/19/2004 n/a n/a converted 

0302.011.030 60/646,019 01/21/2005 n/a n/a converted 

0302.012.030 60/646,024 01/21/2005 n/a n/a converted 

0302.011.031 60/653,447 02/15/2005 n/a n/a converted 

0302.012.031 60/674,568 04/25/2005 n/a n/a converted 

0302.013.030 60/692,490 06/21/2005 n/a n/a converted 

0302.014.030 60/732,107 11/01/2005 n/a n/a converted 

0302.016.030 60/732,379 11/01/2005 n/a n/a converted 

0302.017.030 60/743,376 02/28/2006 n/a n/a converted 

0302.018.030 60/743,897 03/29/2006 n/a n/a converted 

0302.001.090 PCT/US04/19318 06/16/2004 n/a n/a nationalized 

0302.002.090 PCT /US04/20940 06/29/2004 n/a n/a nationalized 

0302.004.090 PCT/US05/25159 07/15/2005 n/a n/a nationalized 

0302.012.090 PCT /US06/02 l 56 01/20/2006 n/a n/a nationalized 

0302.011.090 PCT /US06/02482 01/20/2006 n/a n/a nationalized 

0302.013.090 PCT /US06/213 97 06/01/2006 n/a n/a nationalized 

0302.016.090 PCT/US06/41364 10/24/2006 n/a n/a nationalized 

0302.017.090 PCT/US07/04504 02/21/2007 n/a n/a nationalized 

0302.018.090 PCT/US07/07555 03/29/2007 n/a n/a nationalized 

0302.022.030 61/150662 02/06/2009 n/a n/a abandoned 

0302.001.044 11/591,391 10/31/2006 n/a n/a abandoned 

0302.018.010 11/731,002 03/29/2007 n/a n/a abandoned 

0302.002.040 12/020,767 01/28/2008 n/a n/a abandoned 

0302.002.041 12/020,857 01/28/2008 n/a n/a abandoned 

0302.017.012 13/118,406 05/28/2011 n/a n/a abandoned 

0302.001 .050 EP 04755471.2 n/a n/a abandoned 

0302.002.050 EP 04777274.4 n/a n/a abandoned 

0302.011.050 CA 2,595,001 07/16/2007 n/a n/a abandoned 

0302.011.051 MY PI 20071197 07/23/2007 n/a n/a abandoned 

0302.011.052 KP 10-2007-7016818 07/20/2007 n/a n/a abandoned 

0302.011.053 EP 06719373.0 08/01/2007 n/a n/a abandoned 

0302.011.054 CN 200680002642.9 n/a n/a abandoned 

0302.012.050 CA 2,595,179 07/17/2007 n/a n/a abandoned 
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Docket Serial No. Filing Date Grant Date Patent No. Status 

0302.012.051 MY PI 20071196 07/23/2007 n/a n/a abandoned 

0302.012.052 KP 10-2007-7016820 07/20/2007 n/a n/a abandoned 

0302.012.053 EP 06719120.5.2 n/a n/a abandoned 

0302.012.054 CN 200680002641.4 n/a n/a abandoned 

0302.013.050 CA 2,613,243 12/20/2007 n/a n/a abandoned 

0302.013.052 KP 10-2008-7000731 n/a n/a abandoned 

0302.013.054 CN 200680027048.5 01/21/2008 n/a n/a abandoned 

0302.016.050 CA 2,625,364 10/24/2006 n/a n/a abandoned 

0302.016.051 MY PI 20080973 04/03/2008 n/a n/a abandoned 

0302.016.052 KP 2008-7010611 04/30/2008 n/a n/a abandoned 

0302.016.053 EP 06817314.5 n/a n/a abandoned 

0302.016.054 CN 200680040330.7 04/27/2008 n/a n/a abandoned 

0302.016.055 HK 09109715.6 10/21/2009 n/a n/a abandoned 

0302.017.051 MY PI20082737 07/23/2008 n/a n/a abandoned 

0302.017.052 KP 2008-7021129 08/28/2008 n/a n/a abandoned 

0302.017.054 CN 200780007128.9 02/21/2008 n/a n/a abandoned 

0302.017.056 EP 12155339.0 02/14/2012 n/a n/a abandoned 

0302.017.057 EP 12155343.2 02/14/2012 n/a n/a abandoned 

0302.017.058 EP 12155348.1 02/14/2012 n/a n/a abandoned 

0302.017.059 EP 12155356.4 02/14/2012 n/a n/a abandoned 

0302.017.060 EP 12155357.2 02/14/2012 n/a n/a abandoned 

0302.018.050 CA 2,637,568 08/15/2008 n/a n/a abandoned 

0302.018.051 MY PI 20083243 08/22/2008 n/a n/a abandoned 

0302.018.052 KP 2008-7023519 09/26/2008 n/a n/a abandoned 

0302.018.053 EP 07754125.8 09/12/2008 n/a n/a abandoned 

0302.018.054 CN 200780010208.X 09/22/2008 n/a n/a abandoned 

("Helvetia Assets"), 

WHEREAS, Woodbury Wireless, LLC a Texas Limited Liability Company having a 
place of business in Texas (hereinafter "ASSIGNEE") desires to acquire ASSIGNOR's entire 
right, title, and interest in and to the Helvetia Assets; 

NOW, THEREFORE, for good and valuable consideration, the receipt of which is 
hereby acknowledged, ASSIGNOR hereby acknowledges that it has sold, assigned, and 
transferred, and by these presents does hereby sell, assign, and transfer, unto ASSIGNEE, its 
successors, legal representatives, and assigns, the entire, irrevocable, and unconditional right, 
title, and interest of ASSIGNOR in, to, and under the Helvetia Assets, and the inventions 
disclosed in the Helvetia Assets (regardless of whether claimed) including but not limited to 
(a) all rights of ASSIGNOR in any and all priority patent application(s), and all foreign and 
domestic patents that may issue from the Assigned Patent Asset(s) and the aforementioned 
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priority patent application(s), including reexaminations, reissues, renewals, continuations, 
continuations-in-part, divisionals, or extensions thereof that have been or may hereafter be 
filed, and (b) the right to sue for and collect damages for past, present, and future 
infringements of the Helvetia Assets. 

IN TESTIMONY WHEREOF, I hereunto set my hand and seal this 2,5 day of 
September, 2015. 

Name: Roe Lastinger 

Title: Member 



Doc Code: FAI.REQ 
Document Description: Request First Action Interview Prn1ss1413c (05-11) 

Approved for use through 01/31/2013. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

REQUEST FOR FIRST ACTION INTERVIEW (FULL PILOT PROGRAM) 

Filing date: 2Q 15-11-25 

~::tn~:ted Roe Lastinger Title: Methods and Apparatus for Overlapping MIMO Physical Sectors 

APPLICANT HEREBY REQUESTS A FIRST ACTION INTERVIEW IN THE ABOVE-IDENTIFIED 
APPLICATION. See Instruction Sheet on page 2. 

1. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. 

2. The application must not contain any multiple dependent claims. 

3. By filing this request: 

Applicant is agreeing to make an election without traverse if the Office determines that the claims are not 

obviously directed to a single invention; and 

Applicant is agreeing not to request for a refund of the search fee and any excess claims fee paid in the 

application after the mailing or notification of the pre-interview communication prepared by the examiner. 

4. Other attachments: _________________________ _ 

Signature /Thomas D. Fortenberry/ Date 2015-11-25 

~P~~~TypedJ Thomas D. Fortenberry Registration Number56,537 

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, see below*. 

i *Total of 1 forms are submitted. 

The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 
35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 hours to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 



PTO/SB/413C (05-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

Instruction Sheet for Request for First Action Interview (Full Pilot Program) 
(Not to be Submitted to the USPTO) 

A grantable request must meet the following conditions: 

1. The application must be a new non-reissue utility application filed under 35 U.S.C. 111 (a) or an 
international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. 
The application may not contain any multiple dependent claims. 

3. The request must be filed electronically using the Office's electronic filing system, EFS-Web. 

4. The claims must be directed to a single invention. If the Office determines that the claims are directed to 
multiple inventions (e.g., in a restriction requirement), the applicant must make an election without traverse. 

5. The request must be filed at least one day before a first Office action on the merits of the application 
appears in the Patent Application Information Retrieval (PAIR) system (i.e., at least one day prior to the 
date when a first Office action on the merits, notice of allowability or allowance, or action under Ex parte 
Quayle, 1935 Dec. Comm'r Pat. 11 (1935) appears in the PAIR system). Applicant may check the status of 
the application using the PAIR system. 

6. The request for a first action interview must include a statement that applicant agrees not to file a request 
for a refund of the search fee and any excess claims fees paid in the application after the mailing or 
notification of the Pre-Interview Communication. Any petition for express abandonment under 37 CFR 
1.138(d), and request for a refund of the search fee and any excess claims fees, filed after the mailing or 
notification of the Pre-Interview Communication will not be granted. 

For more information, see notice "Full First Action Interview Pilot Program" available on the 
USPTO web site at Mtp:l/www.uspto,govfpatents/init eventslfaippJunjsp 

Page2 



Privacy Act Statement 

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the 
Administrator, General Services, or his/her designee, during an inspection of records 
conducted by GSA as part of that agency's responsibility to recommend improvements in 
records management practices and programs, under authority of 44 U.S.C. 2904 and 2906. 
Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) 
directive. Such disclosure shall not be used to make determinations about individuals. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local law enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of law or regulation. 
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Doc Code: FAI.REQ 
Document Description: Request First Action Interview Prn1ss1413c (05-11) 

Approved for use through 01/31/2013. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

REQUEST FOR FIRST ACTION INTERVIEW (FULL PILOT PROGRAM) 

Filing date: 2Q 15-11-25 

~::tn~:ted Roe Lastinger Title: Methods and Apparatus for Overlapping MIMO Physical Sectors 

APPLICANT HEREBY REQUESTS A FIRST ACTION INTERVIEW IN THE ABOVE-IDENTIFIED 
APPLICATION. See Instruction Sheet on page 2. 

1. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. 

2. The application must not contain any multiple dependent claims. 

3. By filing this request: 

Applicant is agreeing to make an election without traverse if the Office determines that the claims are not 

obviously directed to a single invention; and 

Applicant is agreeing not to request for a refund of the search fee and any excess claims fee paid in the 

application after the mailing or notification of the pre-interview communication prepared by the examiner. 

4. Other attachments: _________________________ _ 

Signature /Thomas D. Fortenberry/ Date 2015-11-25 

~P~~~TypedJ Thomas D. Fortenberry Registration Number56,537 

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, see below*. 

i *Total of 1 forms are submitted. 

The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 
35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 hours to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 



PTO/SB/413C (05-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

Instruction Sheet for Request for First Action Interview (Full Pilot Program) 
(Not to be Submitted to the USPTO) 

A grantable request must meet the following conditions: 

1. The application must be a new non-reissue utility application filed under 35 U.S.C. 111 (a) or an 
international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. 
The application may not contain any multiple dependent claims. 

3. The request must be filed electronically using the Office's electronic filing system, EFS-Web. 

4. The claims must be directed to a single invention. If the Office determines that the claims are directed to 
multiple inventions (e.g., in a restriction requirement), the applicant must make an election without traverse. 

5. The request must be filed at least one day before a first Office action on the merits of the application 
appears in the Patent Application Information Retrieval (PAIR) system (i.e., at least one day prior to the 
date when a first Office action on the merits, notice of allowability or allowance, or action under Ex parte 
Quayle, 1935 Dec. Comm'r Pat. 11 (1935) appears in the PAIR system). Applicant may check the status of 
the application using the PAIR system. 

6. The request for a first action interview must include a statement that applicant agrees not to file a request 
for a refund of the search fee and any excess claims fees paid in the application after the mailing or 
notification of the Pre-Interview Communication. Any petition for express abandonment under 37 CFR 
1.138(d), and request for a refund of the search fee and any excess claims fees, filed after the mailing or 
notification of the Pre-Interview Communication will not be granted. 

For more information, see notice "Full First Action Interview Pilot Program" available on the 
USPTO web site at Mtp:l/www.uspto,govfpatents/init eventslfaippJunjsp 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the 
Administrator, General Services, or his/her designee, during an inspection of records 
conducted by GSA as part of that agency's responsibility to recommend improvements in 
records management practices and programs, under authority of 44 U.S.C. 2904 and 2906. 
Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) 
directive. Such disclosure shall not be used to make determinations about individuals. 

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

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

Roe Lastinger I ~ii!~risional Application Number (if I 14952850 
Title of 
Invention: Methods and Apparatus for Overlapping MIMO Physical Sectors 

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. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I 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 I request to be dismissed. 

3. The applicable box is checked below: 

I. Pl 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. 

II. 0 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). 

Siqnature/Thomas D. Fortenberry/ Date2Q15-11-25 

~p~~~Typed) Thomas D. Fortenberry Practitioner 56 537 
Reqistration Number ' 

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 multiole forms if more than one sianature is reauired. * 

E] *Total of 
1 

forms are submitted. 



Electronic Acknowledgement Receipt 

EFSID: 24199978 

Application Number: 14952850 

International Application Number: 

Confirmation Number: 5881 

Title of Invention: Methods and Apparatus for Overlapping MIMO Physical Sectors 

First Named Inventor/Applicant Name: Roe Lastinger 

Customer Number: 112117 

Filer: THOMAS DONALD FORTENBERRY 

Filer Authorized By: 

Attorney Docket Number: WBWL00lB 

Receipt Date: 25-NOV-2015 

Filing Date: 

Time Stamp: 20:51:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

621920 

1 
First Action Interview - Enrollment WBWL00l B_lnterview_Pilot_Pr 

3 
Request ogram.pdf 

no 
841274e 7 c720b6a396dea4c4e97e8de28f9 

cf811 

Warnings: 

Information: 



108827 

2 TrackOne Request WBWL00l B_ Trackl .pdf no 1 
9288013 3 3 828009ec9b99f0ca a 1808d e48f; 

f9be 

Warnings: 

Information: 

Total Files Size (in bytes) 730747 

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 A~~lications 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 A~~lication 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



Document code: WFEE 

ASAHLE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 12/09/2015 

SALE #00000006 Mailroom Dt: 11/25/2015 506056 14952850 
01 FC : 2051 70.00 DA 


	112117_14952850_10-26-2016_Issue Notification
	112117_14952850_09-28-2016_List of References cited by applicant and considered by examiner
	112117_14952850_09-23-2016_Issue Fee Payment (PTO-85B)
	112117_14952850_09-23-2016_Post Allowance Communication - Incoming
	112117_14952850_09-23-2016_Fee Worksheet (SB06)
	112117_14952850_09-23-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_07-01-2016_A courtesy postcard sent by USPTO to users who opt-in for e-Office Action
	112117_14952850_06-23-2016_Notice of Allowance and Fees Due (PTOL-85)
	112117_14952850_06-23-2016_Applicant Initiated Interview Summary (PTOL-413)
	112117_14952850_06-23-2016_List of references cited by examiner
	112117_14952850_06-23-2016_Examiner's search strategy and results
	112117_14952850_06-23-2016_Index of Claims
	112117_14952850_06-23-2016_Search information including classification, databases and other search related notes
	112117_14952850_06-23-2016_Issue Information including classification, examiner, name, claim, renumbering, etc.
	112117_14952850_05-03-2016_Letter Requesting Interview with Examiner
	112117_14952850_05-03-2016_Fee Worksheet (SB06)
	112117_14952850_05-03-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_05-03-2016_Reply under 37 CFR 1.111 to Pre-Interview Communication
	112117_14952850_05-03-2016_Applicant Arguments/Remarks Made in an Amendment
	112117_14952850_05-03-2016_Terminal Disclaimer-Filed (Electronic)
	112117_14952850_05-03-2016_Fee Worksheet (SB06)
	112117_14952850_05-03-2016_Terminal Disclaimer-Electronic-Approved
	112117_14952850_05-03-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_03-24-2016_Preinterview first office action
	112117_14952850_03-24-2016_List of references cited by examiner
	112117_14952850_03-24-2016_Search information including classification, databases and other search related notes
	112117_14952850_03-24-2016_List of References cited by applicant and considered by examiner
	112117_14952850_03-24-2016_Bibliographic Data Sheet
	112117_14952850_03-24-2016_List of References cited by applicant and considered by examiner
	112117_14952850_03-24-2016_List of References cited by applicant and considered by examiner
	112117_14952850_03-24-2016_List of References cited by applicant and considered by examiner
	112117_14952850_03-24-2016_Index of Claims
	112117_14952850_03-24-2016_Examiner's search strategy and results
	112117_14952850_03-17-2016_Notice of Publication
	112117_14952850_02-16-2016_Track One request Granted
	112117_14952850_02-15-2016_Information Disclosure Statement (IDS) Form (SB08)
	112117_14952850_02-15-2016_Information Disclosure Statement (IDS) Form (SB08)
	112117_14952850_02-15-2016_Information Disclosure Statement (IDS) Form (SB08)
	112117_14952850_02-15-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_02-15-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_02-15-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_02-15-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_02-15-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_02-15-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_02-14-2016_Information Disclosure Statement (IDS) Form (SB08)
	112117_14952850_02-14-2016_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_12-17-2015_Preliminary Amendment
	112117_14952850_12-17-2015_Claims
	112117_14952850_12-17-2015_Applicant Arguments/Remarks Made in an Amendment
	112117_14952850_12-17-2015_Oath or Declaration filed
	112117_14952850_12-17-2015_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_12-17-2015_Fee Worksheet (SB06)
	112117_14952850_12-10-2015_Filing Receipt
	112117_14952850_12-10-2015_Fee Worksheet (SB06)
	112117_14952850_12-10-2015_Acceptance of Permission to Access Application
	112117_14952850_12-10-2015_Miscellaneous Communication to Applicant - No Action Count
	112117_14952850_11-25-2015_First Action Interview - Enrollment Request
	112117_14952850_11-25-2015_Fee Worksheet (SB06)
	112117_14952850_11-25-2015_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_11-25-2015_Application Data Sheet
	112117_14952850_11-25-2015_Drawings-only black and white line drawings
	112117_14952850_11-25-2015_Specification
	112117_14952850_11-25-2015_Claims
	112117_14952850_11-25-2015_Abstract
	112117_14952850_11-25-2015_Oath or Declaration filed
	112117_14952850_11-25-2015_Power of Attorney
	112117_14952850_11-25-2015_Assignee showing of ownership per 37 CFR 3.73
	112117_14952850_11-25-2015_First Action Interview - Enrollment Request
	112117_14952850_11-25-2015_First Action Interview - Enrollment Request
	112117_14952850_11-25-2015_Track One Request
	112117_14952850_11-25-2015_Electronic Filing System(EFS) Acknowledgment Receipt
	112117_14952850_11-25-2015_Fee Worksheet (SB06)



