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Doc Code: PA.
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
, the Power of Attorney will not be recognized in the application.

directed

Application Number Not Yet Known

Filing Date September 4, 2020

First Named Inventor

Li et al.

Title

COMMUNICATION NETWORKS

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON
PILOT SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS

Art Unit Not Yet Known

Examiner Name Not Yet Known

Attorney Docket Number [NEQO-PT008.8

SIGNATURE of Applicant or Patent Practitioner

Signature /Andrew D. Buschmeier/

Date (Optional)

September 4, 2020

Name

Andrew D. Buschmeier

Registration
Number

73179

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

Neo Wireless LLC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

v

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to 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-PT0-9199 and select option 2.
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Doc Code: PA..

e PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

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

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above: [

or 03624 B

|:| | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:
OR

D Firm or
Individual Name
Address

City I State I | Zip I
Country

Telephone I Email ]

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Neo Wireless LLC

I___l Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature YD AL [ Date (Optional) [
Name David Loo
Title C.E.O., Neo Wireless LLC

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. Sec 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 coilection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark O.fﬁcg, 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-PT0O-9199 and select option 2.
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Attorney Docket No.: NEO-PT008.8

Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS

First Inventor: Xiaodong Li

IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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NEO-PT008.8

Attorney Docket No.:

Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS

First Inventor: Xiaodong Li

IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS

IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Group C

Group B

FIG. 12

Group A
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT008.8
Title: METHODS AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS
IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS
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Used inlieu of AlA-01 (06-12}

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.76)

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION
NETWORKS

Title of
invention

As the below named inventer, | hereby declare that:

This declaration [ The attached application, or
is directed to: .

[5} United States appiication or PCT international application number 13/874,278
filed on 04/30/2013

The above-identified application was made or authorized to be made by me,
| believe that I am the origina! inventer or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any wiliful faise statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five {5} years, or both.

| hereby slate that | have reviewed and understand the contents of the above identified application, including the claims,
as amended by any amendment.

Facknowladge the duty to disclose information matenal to patentability 8s defined in 37 C.F.R. 1.56 including for
continuation-in-part applications, material information which became available between the filing date of the prior
appiication and the national or PCT international filing date of the continuation-in-part application:

WARNING:

Petitioner/applicant is cautioned to aveid submitting personal information in decurments filed in & patent application that may
coniribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{cther than a check or credit card authorization form PT(G-2038 submitted for payment purposes) is never reéquired by the USPTG
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
USPTO. Petitionar/applicant is advised that the record of 2 patent application is availabie to the public after publication of the
application (unfess a non-putlication reguest in complisnce 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 s
referenced in a published appiication or an issued patent {3ee 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 availatie.

LEGAL NAME OF INVENTOR

Ny
inventor: Xiaodong Li Date: 5[(' / ?/‘}/3
7

e Fayy .
A
Signature: /Z%
- ‘
7

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entily, rust accompany this forrm or
must have been previousty filed. Use an additional PTOMIART form for each additional inventor.

§1240-8001.USC3/LEGALZB565686.1
0017




Used in fisu of AlA-01(08-12)

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION
NETWORKS

Title of
invention

Ag the below named invenior, | heraby declare that:

This declaration f"j The attached application, or
is directed to;. ‘

z] United States application or PCT international application number 13/1874,278
filed on 04/30/2013

The above-identified application was made or authorized to be made by me.
| belleve that | arm the original inventor or an original joint inventor of a daimed invention in the application.

| hereby acknowiedge that any willful faise statement made in this declaration is punishable under 18 1.8 C. 1001
P

by fine or imprisonment of not more than five (5) years, or bath.

| hereby state that | have reviewed and understand the contents of the above identified application, including the claims,
as amended by any amendment.

| acknowledga the duty to disclose information material to patentability as defined in 37 C.F.R. 1.58 including for
continuation-in~-part agplications, material information which became available between the filing date of the prior
application and the national or PCT international filing date of the continuation-in-part application.

WARNING:

Petitioner/appiicant is cautioned 1o avoid submitting personal information indocuments filed in 3 patent application that may
contribute to identity thefl. Persconal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or cradit card authorization forn PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an agplication. If this type of personal information is included in documents submitted to the USPTO,
petitionars/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of 2 patent application is avaiable to the public after publication of the
application (unless a non-publication request incompliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandonad application may also be available to the public if the application is
referenced in a published application or anissued paient {(see 37 CFR 1.14). Checks and credit card authorization forms
PT(-2038 submitted for payment purposes are not retained in the application file and therefore are not pubiicly available.

LEGAL NAME OF INVENTOR
_ L
inverntor: Titus Lo Date: Cﬁ/ / -( / Z/c}i' g

H a-:——'”’f( 7t .
Signature: & T e _ I

Note: An application data sheet (PTO/SBI14 or equivalent), including naming the entire inveritive entity, must accompany this form or
must have been previously filed. Use an additional PTO/AIADT form for each additional inventor.

61240-8001.US03/LEGAL26565686.1
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Used. in lizu of AlA-01 {05-12)

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1,76}

METHOD AND APRPARATUS USING CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS INIMULTI-CARRIER, MULTICELL WIRELESS COMMUNICATION
NETWORKS

Title of
invention

As the below named inventor, | hereby declare that:

This declaration [ The attac bed application; or
is directed to:

[X United States applicatiorror PCT international application number 13/874,
filed on 04/30/2013

INJ
“\E

The above-identified application was made or authorized 1o be made by me.

f believe that 1 am the original inventor or an onginal joint invenior of a claimed invention in the application.

F hereby acknowlgdge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

| hereby state that | have reviewed an:i understand the contents of the above identified application, including the claims,
as amended by any amendment.

facknowledge the duty {o disclose information material to patentability as defined in 37 C.F.R. 1.56 including for
continuation-in-part applications, mat information which became available between the filing date of the prior
application and the national or PCT internationat filing date of the continuation-in-part application.

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 PT0-2038 submitted for payment purposes) is never required by the USPTO
to support & petition or an application. If this type of personal information is included in documents submitted to the USPTO, ‘
petitioners/applicants shouid consider redacting such personal information from the documents before submitting them {o the
USPTO. Petitioner/applicant is advised that the record of a patent appiieation is available to the public after publication of the
application {unless a non-publication redquest in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. F urthe,m iore, the ref‘cfd from an; ‘abandoned application may also be available i the public if the appiication is
referenced in a published application or aﬂ issued patent (ses 37 CFR 1.14). Checks and credit card authorization forms
PTC-2038 submitiad for payment purposas are not retained in the application file and therefore are not publicly avaifable.

LEGAL NAME OF INVENTOR

fnvertor: Kemin Li Date: @é// of / 2=/ fb

Signature: ; ;éww

Nole: An appiication daia sheet (PTO/SB@M or equivalent), including naming the entire inventive entity, must accompany this form or
must have been praviously filed, Use an additional PTO/AIAQT form for each additional inventor.

61240-8001 USO/LEGAL265G5686 1
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Used in lieu of AlA-01 (08-12)

DECLARATION (37 CER 1.63) FOR UTILITY OR DESIGN APPLECATEQN USING AN
APPLECAT%GN DATA SHEET (37 CFR 1.76)

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS INMULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION
NETWCORKS

Title of
invention

As the below named inventor, I hereby daclare that:

_This declaration The attached application; or
isdirected to ;
A} United States application or PCT internationa application number 13/1874,278
filed on : 04/30/2013

The above-identified application was made or authorized to be made by me.
| believe that | am the original inventoﬁ of an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any wiliful fa ise statement made in this declaration is punishable under 18 U.5.C. 1001
1oy fine or imprisonmeant of not more th aﬂfv e {(5) years, or both,

| hereby state that T have reviewed an@i understand the contents of the above identified application, inciuding the claims,
as amended by any amendment.

| acknowledge the duty to disclose information material to patentability as defined in 37 C.F.R. 1.58 including for
continuation-in-part applications, material information which became available between the filing date of the prior
application and the national or PCT international filing date of the continuation-in-part appiication.

WARNING:

Petitionerfapplicant is cautionad to avoid submitting personal information in documents filed in a patent application that may
coniribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit ¢ard numbers
{other than a check or credit card authorization forn FTO-2038 submitted for payment purgoses) is néver required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTG,
petitioners/applicants should consider radacting such persenal information from the documents bafore submilting them to the
USPTQ. Petitioner/applicant is advised that the record of 3 patent application is available o the public after publication of the
application (uniess a non-publication mq’wst in compliance with 37 CFR 1.213{a) is madse in the application) or issuance of 2
patent. Furthermore, the record from an abandoned application may also be available tothe pubiic if the application is
rpferer ced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payrent purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
!
Date: é'/f/j > §

inventor: Haiming Huang.

Py Vf%‘f’/

Signature;

Note: An application duta sheet (PTOISBAS or equivalent), including raming the endire inventive entity, must ascompany this form of
must have been previously filed. Use ap additional PTO/AIAGT form for each additional inventor,

$51240-8001. USOMLEGALZ6565686.1
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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 X d L Nonprovisional Application Number (if

Inventor: a0 Ong I known):

Title of

Invention: METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

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

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

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

3. The applicable box is checked below:

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

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

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

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

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe 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), oris
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).

snare/ ANArew D. Buschmeier/ e September 4, 2020
e e ANArew D. Buschmeier B non umber /S 1 9

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications.
Submit multiple forms if more than one signature is required. ™

*Total of 1 forms are submitted.
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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.

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.

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, 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.

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.

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.

0022



PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

) ) Attorney Docket Number | NEO-PT008.8
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-

Title of Invention | ~,pRIER MULTI-CELL WIRELESS COMMUNICATION NETWORKS

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

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

Secrecy Order 37 CFR 5.2:

[ 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:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+ I’(iaodong i [+

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

City | Kirkland State/Province | WA | Country of Residencé | Ps

Mailing Address of Inventor:

Address 1 750 112th Ave. NE

Address 2 Suite D159

City | Bellevue State/Province | tWA
Postal Code 08004 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| Il'itus | o |
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City | Bellevue State/Province INA Country of Residencd | s

Mailing Address of Inventor:

Address 1 750 112th Ave. NE

Address 2 Suite D159

City Bellevue State/Province | tWA

Postal Code 98004 Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+| kemin i ]

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

EFS Web 2.2.13 0023
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U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

NEO-PT008.8

Application Number

Title of Invention

METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-
CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Bellevue

Gity

State/Province | W

Country of Residence

LS

Mailing Address of Inventor:

Address 1

750 112th Ave. NE

Address 2

Suite D159

City

| Bellevue

State/Province

| v

Postal Code

98004

Countryi

| |US

Inventor @4

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

~| Haiming

Huang

Resﬁience Information (Select One) (@ US Residency

Non US Residency

Active US Military Service

generated within this form by selecting the Add button.

City | Bellevue State/Province INA Country of Residencd | s
Mailing Address of Inventor:

Address 1 750 112th Ave. NE

Address 2 Suite D159

City | Bellevue State/Province | tWA

Postal Code 08004 Countryi | s

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

Correspondence Information:

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

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

Customer Number

D3624

Email Address

eoffice@vklaw.com

| Add Email |

|Rem0ve Email

Application Information:

Title of the Invention

ULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Attorney Docket Number| NEO-PT008.8 Small Entity Status Claimed [ |
Application Type Nonprovisional >
Subject Matter Utility -

Total Number of Drawing Sheets (if any)

13

Suggested Figure for Publication {if any) | b

EFS Web 2.2.13
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Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | NEO-PT008.8

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-
CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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 previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country

filed application

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

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 13624

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of 16440754 2019-06-13

4
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

NEO-PT008.8

Application Number

Title of Invention

METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-
CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Prior Application Status | |Patented v
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16440754 Continuation of ~| [15688441 2017-08-28 10326631 2019-06-18
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15688441 Continuation of ] 14746676 2015-06-22 9749168 P017-08-29
Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14746676 Continuation of ] (14595132 2015-01-12 0065614 2015-06-23
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14595132 Continuation of ~| 13874278 2013-04-30 8934473 2015-01-13
Prior Application Status | |Patented -
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13874278 Continuation of ] (13212118 2011-08-17 8432891 2013-04-30
Prior Application Status | |Patented -
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13212116 Continuation of ~| [10583530 2007-05-30 8009660 2011-08-30
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
10283530 A 371 of international ~| PCT/US(G5/01939 P005-01-20
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US05/01939 [Claims benefit of provisional ~] 60540032 2004-01-29
Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

EFS Web 2.2.13
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Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | NEO-PT008.8

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-
CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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. Attorney Docket Number | NEO-PT008.8
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-

Title of Invention | ¢, poIFR MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1).

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | NEO-PT008.8

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-

Title of Invention | ¢, poIFR MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Applicant Information:

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

Applicant {1

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

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Neo Wireless LLC

Mailing Address Information For Applicant:

Address 1 123 West Wayne Avenue, Floor 1

Address 2

City ayne State/Province PA
Country | s Postal Code 19087
Phone Number Fax Number

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 substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Attorney Docket Number | NEO-PT008.8

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-

Title of Invention | ¢, poIFR MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Assignee 1

Complete this section if assighee 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 assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Neo Wireless LLC
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 123 West Wayne Avenue, Floor 1
Address 2
City iNayne State/Province PA
Countryi Us Postal Code 19087
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

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

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

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

Signature [/Andrew D. Buschmeier/ Date (YYYY-MM-DD)| 2020-09-04
First Name | Andrew D. Last Name | Buschmeier Registration Number | 73179
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | NEO-PT008.8

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND AFPPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-

Title of Invention | ¢, poIFR MULTI-CELL WIRELESS COMMUNICATION NETWORKS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of 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, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement
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ABSTRACT

A multi-carrier cellular wireless network (400) employs base stations (404)
that transmit two different groups of pilot subcarriers: (1) cell-specific pilot subcarriers,
which are used by a receiver to extract information unique to each individual cell (402),
and (2) common pilots subcarriers, which are designed to possess a set of characteristics
common to all the base stations (404) of the system. The design criteria and transmission
formats of the cell-specific and common pilot subcarriers are specified to enable a
receiver to perform different system functions. The methods and processes can be
extended to other systems, such as those with multiple antennas in an individual sector

and those where some subcarriers bear common network/system information.
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CLAIMS
What is claimed is:

1. An orthogonal frequency division multiple access (OFDMA)-compatible
base station that uses subcarriers in a frequency domain and time slots in a time
domain, the OFDMA-compatible base station comprising:

a plurality of antennas; and

a transmitter operably coupled to the plurality of antennas;

the transmitter configured to:

insert cell-specific pilots onto a first plurality of subcarriers; and

insert data and second pilots onto a second plurality of subcarriers;

wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed; and

the plurality of antennas configured to transmit the first plurality of subcarriers

and the second plurality of subcarriers in at least one of the time slots.

2. The OFDMA-compatible base station of claim 1 wherein all subcarriers of
the first plurality of subcarriers are different than all subcarriers of the second plurality of

subcarriers.

3. The OFDMA-compatible base station of claim 1 wherein the second
plurality of subcarriers includes an nt subcarrier and an n+18 subcarrier spaced apart
from the n'" subcarrier by 17 subcarriers and the first plurality of subcarriers includes an
m' subcarrier and an m+20 subcarrier spaced apart from the mt" subcarrier by 19

subcarriers.

4. The OFDMA-compatible base station of claim 1 wherein each cell-specific

pilot of the cell-specific pilots is unique to a respective cell.

5. The OFDMA-compatible base station of claim 1 wherein the first plurality
of subcarriers are not aligned in frequency with subcarriers of at least another cell onto

which respective cell-specific pilots are inserted.
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6. The OFDMA-compatible base station of claim 1 wherein the second

plurality of subcarriers are beam-formed.

7. The OFDMA-compatible base station of claim 1 wherein the cell-specific

pilots are used to convey cell-specific information.

8. A method performed by an orthogonal frequency division multiple access
(OFDMA)-compatible base station that uses subcarriers in a frequency domain and time
slots in a time domain, the method comprising:

inserting, by the OFDMA-compatible base station, cell-specific pilots onto a first
plurality of subcarriers;

inserting, by the OFDMA-compatible base station, data and second pilots onto a
second plurality of subcarriers;

wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed; and

transmitting, by the OFDMA-compatible base station, the first plurality of
subcarriers and the second plurality of subcarriers in at least one of the time slots using

a plurality of antennas.

9. The method of claim 8 wherein all subcarriers of the first plurality of

subcarriers are different than all subcarriers of the second plurality of subcarriers.

10.  The method of claim 8 wherein the second plurality of subcarriers includes
an nt" subcarrier and an n+18 subcarrier spaced apart from the nth subcarrier by 17
subcarriers and the first plurality of subcarriers includes an mth subcarrier and an m+20

subcarrier spaced apart from the m" subcarrier by 19 subcarriers.

11.  The method of claim 8 wherein each cell-specific pilot of the cell-specific

pilots is unique to a respective cell.

-17-
64385921

0035



NEO-PT008.8

12. The method of claim 8 wherein the first plurality of subcarriers are not
aligned in frequency with subcarriers of at least another cell onto which respective cell-

specific pilots are inserted.

13. The method of claim 8 wherein the second plurality of subcarriers are

beam-formed.

14.  The method of claim 8 wherein the cell-specific pilots are used to convey

cell-specific information.

15.  An orthogonal frequency division multiple access (OFDMA)-compatible
mobile station that uses subcarriers in a frequency domain and time slots in a time
domain, the OFDMA-compatible mobile station comprising:

at least one antenna; and

areceiver; and

the at least one antenna and the receiver are configured to:

receive cell-specific pilots on a first plurality of subcarriers; and

receive second pilots and data on a second plurality of subcarriers,
wherein the first plurality of subcarriers and the second plurality of subcarriers are
received in at least one of the time slots;

wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed; and

the receiver is further configured to:

recover the data using channel estimates from at least the second pilots;
and

recover cell-specific information using the cell-specific pilots.

16.  The OFDMA-compatible mobile station of claim 15 wherein all subcarriers
of the first plurality of subcarriers are different than all subcarriers of the second plurality

of subcarriers.
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17.  The OFDMA-compatible mobile station of claim 15 wherein the second
plurality of subcarriers includes an nt subcarrier and an n+18 subcarrier spaced apart
from the n' subcarrier by 17 subcarriers and the first plurality of subcarriers includes an
m' subcarrier and an m+20 subcarrier spaced apart from the mt" subcarrier by 19

subcarriers.

18.  The OFDMA-compatible mobile station of claim 15 wherein each cell-

specific pilot of the cell-specific pilots is unique to a respective cell.

19. The OFDMA-compatible mobile station of claim 15 wherein the first
plurality of subcarriers are transmitted at a same time as the second plurality of

subcarriers.

20. The OFDMA-compatible mobile station of claim 15 wherein the second

plurality of subcarriers are beam-formed.

21.  The OFDMA-compatible mobile station of claim 15 wherein the first
plurality of subcarriers are not aligned in frequency with subcarriers of at least another

cell onto which respective cell-specific pilots are inserted.

22.  The OFDMA-compatible mobile station of claim 15 wherein the receiver is

further configured to extract cell-specific information from the cell-specific pilots.

23. A method performed by an orthogonal frequency division multiple access
(OFDMA)-compatible mobile station that uses subcarriers in a frequency domain and
time slots in a time domain, the method comprising:

receiving cell-specific pilots on a first plurality of subcarriers;

receiving second pilots and data on a second plurality of subcarriers, wherein the
first plurality of subcarriers and the second plurality of subcarriers are received in at

least one of the time slots;
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wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed;
recovering the data using channel estimates from at least the second pilots; and

recovering cell-specific information using the cell-specific pilots.

24.  The method of claim 23 wherein all subcarriers of the first plurality of

subcarriers are different than all subcarriers of the second plurality of subcarriers.

25. The method of claim 23 wherein the second plurality of subcarriers
includes an nt" subcarrier and an n+18 subcarrier spaced apart from the nt subcarrier
by 17 subcarriers and the first plurality of subcarriers includes an mt subcarrier and an

m+20 subcarrier spaced apart from the mt" subcarrier by 19 subcarriers.

26. The method of claim 23 wherein each cell-specific pilot of the cell-specific

pilots is unique to a respective cell.

27.  The method of claim 23 wherein the first plurality of subcarriers are

transmitted at a same time as the second plurality of subcarriers.

28. The method of claim 23 wherein the second plurality of subcarriers are

beam-formed.

29. The method of claim 23 wherein the first plurality of subcarriers are not
aligned in frequency with subcarriers of at least another cell onto which respective cell-

specific pilots are inserted.

30.  The method of claim 23 further comprising extracting cell-specific

information from the cell-specific pilots.
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METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON
PILOT SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS
COMMUNICATION NETWORKS

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application is a continuation of U.S. Patent Application No. 16/440,754,
filed June 13, 2019, which is a continuation of U.S. Patent Application No. 15/688,441,
filed August 28, 2017, which issued as U.S. Patent No. 10,326,631 on June 18, 2019,
which is a continuation of U.S. Patent Application No. 14/746,676, filed June 22, 2015,
which issued as U.S. Patent No. 9,749,168 on August 29, 2017, which is a continuation
of U.S. Patent Application No. 14/595,132, filed January 12, 2015, which issued as U.S.
Patent No. 9,065,614 on June 23, 2015, which is a continuation of U.S. Patent Application
No. 13/874,278, filed April 30, 2013, which issued as U.S. Patent No. 8,934,473 on
January 13, 2015, which is a continuation of U.S. Patent Application No. 13/212,116, filed
August 17, 2011, which issued as U.S. Patent No. 8,432,891 on April 30, 2013, which is
a continuation of U.S. Patent Application No. 10/583,530, filed May 30, 2007, which
issued as U.S. Patent No. 8,009,660 on August 30, 2011, which is a U.S. National Stage
of PCT Application No. PCT/US05/01939, filed January 20, 2005, which claims the benefit
of and priority to U.S. Provisional Patent Application No. 60/540,032, filed on January 29,

2004, the entire contents of all of which are hereby incorporated by reference herein.

BACKGROUND

[0002] In multi-carrier wireless communications, many important system functions
such as frequency synchronization and channel estimation, depicted in Figure 1, are
facilitated by using the network information provided by a portion of total subcarriers such
as pilot subcarriers. The fidelity level of the received subcarriers dictates how well these
functions can be achieved, which in turn affect the efficiency and capacity of the entire

network.

[0003] In a wireless network, there are a number of base stations, each of which

provides coverage to designated areas, normally called a cell. If a cell is divided into
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sectors, from a system engineering point of view each sector can be considered a cell. In
this context, the terms "cell" and "sector" are interchangeable. The network information
can be categorized into two types: the cell-specific information that is unique to a
particular cell, and the common information that is common to the entire network or to a

portion of the entire networks such as a group of cells.

[0004] In a multi-cell environment, for example, the base station transmitter of each
cell transmits its own pilot subcarriers, in addition to data carriers, to be used by the
receivers within the cell. In such an environment, carrying out the pilot-dependent
functions becomes a challenging task in that, in addition to the degradation due to
multipath propagation channels, signals originated from the base stations at different cells

interfere with each other.

[0005] One approach to deal with the interference problem has been to have each
cell transmit a particular pattern of pilot subcarriers based on a certain type of cell-
dependent random process. This approach, to a certain degree, has mitigated the impact
of the mutual interference between the pilot subcarriers from adjacent cells; however, it
has not provided for a careful and systematic consideration of the unique requirements

of the pilot subcarriers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 depicts a basic multi-carrier wireless communication system

consisting of a transmitter and a receiver.

[0007] Figure 2 shows basic structure of a multi-carrier signal in the frequency

domain, which is made up of subcarriers.

[0008] Figure 3 shows a radio resource divided into small units in both the frequency

and time domains: subchannels and time slots.

[0009] Figure 4 depicts a cellular wireless network comprised of multiple cells, in

each of which coverage is provided by a base station (BS).

[0010] Figure 5 shows pilot subcarriers divided into two groups: cell-specific pilot

subcarriers and common pilot subcarriers.
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[0011] Figure 6 is an embodiment of pilot-generation-and-insertion functional block
shown in Figure 1, which employs a microprocessor to generate pilot subcarriers and

insert them into a frequency sequence contained in the electronic memory.

[0012] Figure 7 shows that common pilot subcarriers are generated by a

microprocessor of Figure 6 to realize phase diversity.

[0013] Figure 8 is an embodiment of delay diversity, which effectively creates phase
diversity by adding a random delay time duration, either in baseband or RF, to the time-

domain signals.
[0014] Figure 9 shows two examples for extension to multiple antenna applications.

[0015] Figure 10 is an embodiment of synchronization in frequency and time

domains of two collocated base stations sharing a common frequency oscillator.

[0016] Figure 11 is an embodiment of synchronization in frequency and time
domains with base stations at different locations sharing a common frequency reference

signal generated from the GPS signals.

[0017] Figure 12 is an embodiment depicting a wireless network consisting of three
groups of cells (or sectors) and base stations in each group that share their own set of

common pilot subcarriers.

[0018] Figure 13 shows all base stations within a network transmit, along with a
common pilot subcarrier, a data subcarrier carrying data information common to all cells

in the network.

DETAILED DESCRIPTION

[0019] In the following description the invention is explained with respect to some of
its various embodiments, providing specific details for a thorough understanding and
enablement. However, one skilled in the art will understand that the invention may be
practiced without such details. In other instances, well-known structures and functions
have not been shown or described in detail to avoid obscuring the depiction of the

embodiments.
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[0020] Unless the context clearly requires otherwise, throughout the description and

the claims, the words "comprise," "comprising," and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the
sense of "including, but not limited to." Words using the singular or plural number also
include the plural or singular number respectively. Additionally, the words "herein,"
"above," "below" and words of similar import, when used in this application, shall refer to
this application as a whole and not to any particular portions of this application. When the
claims use the word "or" in reference to a list of two or more items, that word covers all of
the following interpretations of the word: any of the items in the list, all of the items in the

list and any combination of the items in the list.

[0021] Figure 1 depicts a basic multi-carrier wireless communication system
consisting of a transmitter 102 and a receiver 104. A functional block 106 at the
transmitter, called Pilot generation and insertion, generates pilot subcarriers and inserts
them into predetermined frequency locations. These pilot subcarriers are used by the
receiver to carry out certain functions. In aspects of this invention, pilot subcarriers are
divided into two different groups according to their functionalities, and hence their distinct
requirements. The transmission format of each group of pilot subcarriers will be designed
so that it optimizes the performance of the system functions such as frequency

synchronization and channel estimation.

[0022] The first group is called "cell-specific pilot subcarriers," and will be used by
the receiver 104 to extract information unique to each individual cell. For example, these
cell-specific pilot subcarriers can be used in channel estimation where it is necessary for
a particular receiver to be able to differentiate the pilot subcarriers that are intended for
its use from those of other cells. For these pilot subcarriers, counter-interference methods

are necessary.

[0023] The second group is termed "common pilot sub-carriers," and are designed
to possess a set of characteristics common to all base stations of the system. Thus, every
receiver 104 within the system is able to exploit these common pilot subcarriers to perform
necessary functions without interference problem. For instance, these common pilot

subcarriers can be used in the frequency synchronization process, where it is not
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necessary to discriminate pilot subcarriers of different cells, but it is desirable for the
receiver to combine coherently the energy of common pilot subcarriers with the same
carrier index from different cells, so as to achieve relatively accurate frequency

estimation.

[0024] Aspects of this invention provide methods to define the transmission formats
of the cell-specific and common pilot subcarriers that enable a receiver to perform
different system functions. In particular, a set of design criteria are provided for pilot
subcarriers. Other features of this invention further provide apparatus or means to
implement the above design processes and methods. In particular, signal reception can
be improved by manipulating phase values of the pilot subcarriers and by using power

control.

[0025] The methods and processes can also be extended to other cases, such as
where multiple antennas are used within an individual sector and where some subcarriers
are used to carry common network/system information. Base stations can be
synchronized in frequency and time by sharing a common frequency oscillator or a
common frequency reference signal, such as the one generated from the signals provided
by the Global Positioning System (GPS).

Multi-Carrier Communication System

[0026] In a multi-carrier communication system such as multi-carrier code division
multiple access (MC-CDMA) and orthogonal frequency division multiple access
(OFDMA), information data are multiplexed on subcarriers that are mutually orthogonal
in the frequency domain. In effect, a frequency selective channel is broken into a number
of parallel but small segments in frequency that can be treated as flat fading channels
and hence can be easily dealt with using simple one-tap equalizers. The

modulation/demodulation can be performed using the fast Fourier transform (FFT).

[0027] In a multi-carrier communication system the physical media resource (e.g.,
radio or cable) can be divided in both the frequency and the time domains. This canonical
division provides a high flexibility and fine granularity for resource sharing. The basic

structure of a multi-carrier signal in the frequency domain is made up of subcarriers, and
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within a particular spectral band or channel there are a fixed number of subcarriers. There

are three types of subcarriers:
[0028] 1. Data subcarriers, which carry information data;

[0029] 2. Pilot subcarriers, whose phases and amplitudes are predetermined
and made known to all receivers and which are used for assisting system functions such

as estimation of system parameters; and

[0030] 3. Silent subcarriers, which have no energy and are used for guard bands

and DC carriers.

[0031] The data subcarriers can be arranged into groups called subchannels to
support multiple access and scalability. The subcarriers forming one subchannel are not
necessarily adjacent to each other. This concept is illustrated in Figure 2, showing a basic
structure of a multi-carrier signal 200 in the frequency domain, which is made up of
subcarriers. Data subcarriers can be grouped into subchannels in a particular way. The

pilot subcarriers are also distributed over the entire channel in a particular way.

[0032] The basic structure of a multi-carrier signal in the time domain is made up of
time slots to support multiple-access. The resource division in both the frequency and
time domains is depicted in Figure 3 which shows a radio resource divided into small units
in both the frequency and time domains: subchannels and time slots, 300. The basic

structure of a multi-carrier signal in the time domain is made up of time slots.

[0033] As depicted in Figure 1, in a multi-carrier communication system, a generic

transmitter may consist of the following functional blocks:

1. Encoding and modulation 108

2. Pilot generation and insertion 106

3. Inverse fast Fourier transform (IFFT) 110
4. Transmission 112

And a generic receiver may consist of the following functional blocks:

1. Reception 114
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2. Frame synchronization 116

3. Frequency and timing compensation 118

4. Fast Fourier transform (FFT) 120

. Frequency, timing, and channel estimation 122
6. Channel compensation 124

7. Decoding 126

Cellular Wireless Networks

[0034] In a cellular wireless network, the geographical region to be serviced by the
network is normally divided into smaller areas called cells. In each cell the coverage is
provided by a base station. Thus, this type of structure is normally referred to as the
cellular structure depicted in Figure 4, which illustrates a cellular wireless network 400
comprised of multiple cells 402, in each of which coverage is provided by a base station

(BS) 404. Mobile stations are distributed within each coverage area.

[0035] A base station 404 is connected to the backbone of the network via a
dedicated link and also provides radio links to mobile stations within its coverage. A base
station 404 also serves as a focal point to distribute information to and collect information
from its mobile stations by radio signals. The mobile stations within each coverage area

are used as the interface between the users and the network.

[0036] In an M-cell wireless network arrangement, with one-way or two-way
communication and time division or frequency division duplexing, the transmitters at all
the cells are synchronized via a particular means and are transmitting simultaneously. In
a specific cell 402 of this arrangement, the pth cell, a receiver receives a signal at a

specific subcarrier, the ith subcarrier, at the time tk, which can be described as:

) M _
S (tk) =4, (tk )eﬂpl’p(tk) + Z a (tk )eﬂp”’”(t") (1)
m=1

m#p
where a, (tk) and @, (tk) denote the signal amplitude and phase, respectively,

associated with the it" subcarrier from the base station of the mu cell.
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Cell-Specific Pilot Subcarriers

[0037] If the ith subcarrier is used as a pilot subcarrier at the pth cell for the cell-
specific purposes, the cell-specific information carried by a, (tk) and ?, , (tk) will be of
interest to the receiver at the pth cell and other signals described by the second term on

the right hand side of equation (1) will be interference, which is an incoherent sum of

signals from other cells. In this case, a sufficient level of the carrier-to-interference ratio

(CIR) is required to obtain the estimates of a, , (tk) and @, , (tk) with desirable accuracy.

[0038] There are many ways to boost the CIR. For examples, the amplitude of a pilot
subcarrier can be set larger than that of a data subcarrier; power control can be applied
to the pilot subcarriers; and cells adjacent to the pth cell may avoid using the ith subcarrier
as pilot subcarrier. All these can be achieved with coordination between the cells based

on certain processes, described below.

Common Pilot Subcarriers

[0039] The common pilot subcarriers for different cells are normally aligned in the
frequency index at the time of transmission, as depicted in Figure 5, which shows pilot
subcarriers divided into two groups: cell-specific pilot sub-carriers and common pilot
subcarriers. The cell-specific pilot subcarriers for different cells are not necessarily
aligned in frequency. They can be used by the receiver to extract cell-specific information.
The common pilot subcarriers for different cells may be aligned in frequency, and possess
a set of attributes common to all base stations within the network. Thus, every receiver
within the system is able to exploit these common pilot subcarriers without interference
problem. The power of the pilot subcarriers can be varied through a particular power

control scheme and based on a specific application.

[0040] If the ith subcarrier is used as a pilot subcarrier at the pth cell for the common
purposes, it is not necessary to consider the second term on the right hand side of
equation (1) to be interference. Instead, this term can be turned into a coherent
component of the desirable signal by designing the common pilot carriers to meet the

criteria specified in the aspects of this invention, provided that base stations at all cells
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are synchronized in frequency and time. In such a case the cell in which the receiver is

located becomes irrelevant and, consequently, the received signal can be rewritten as:

M

st)=Ya, (1) 2

m=1
The common pilot subcarriers can be used for a number of functionalities, such as

frequency offset estimation and timing estimation.

[0041] To estimate the frequency, normally signals at different times are utilized. In

an example with two common pilot subcarriers of the same frequency index, the received

signal at time 7, ,,, with respect to the received signal at time 7, is given by

0

M

5 ()=, (1) e 0 ©
m=1
where Af=t¢,_, —t,. If At is much less than the coherence period of the channel and
a; (tk) =0y, , (tk+1) (4)
and
¢z’,m (tk ) = ¢z’,m (tk+1) + ﬁi (5)
then the frequency can be determined by
2n fAt =arg {sl. (k)s, (k+ 1)} - B (6)

where ¢i>0 and —7 < 3, <7 or are predetermined constants for all values of m. And from

all the frequency estimates {fi}, a frequency offset can be derived based on a certain

criterion.

[0042] For timing estimation, normally multiple common pilot carriers are required.

In an example of two common pilot subcarriers, the received signal at fn, is given by

M
s (tk) — e]'ZﬂAfTs(fk) an,m (tk )ej(pn,m (t) (7)

m=1
where Af = f — f.and T, denotes the sampling period. If Af is much less than the

coherence bandwidth of the channel and

al’,m (tk) = c(tk )anm (tk) (8)
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and
6, (1) =0, (t)+7(t,) 9)

then 7. can be determined by

27AfT, (tk):arg{sl. *(tk)sn (tk)}—;/(tk) (10)

where c(tk)>0 and —7 <y (&)< 7 are predetermined constants for all values of m.

[0043] Figure 6 is an embodiment of pilot-generation-and-insertion functional block
106 shown in Figure 1, which employs a microprocessor 602 to generate pilot subcarriers
and insert them into a frequency sequence contained in electronic memory 604. In one
embodiment of the invention illustrated in Figure 6, a microprocessor 602 embedded in
the pilot-generation-and-insertion functional block 106 computes the attributes of the pilot
subcarriers such as their frequency indices and complex values specified by their
requirements, and insert them into the frequency sequence contained in the electronic

memory 604, such as a RAM, ready for the application of IFFT.

Diversity for Common Pilot Subcarriers

[0044] Considering equation (2), which is the sum of a number of complex signals,
it is possible for these signals to be destructively superimposed on each other and cause
the amplitude of the receiver signal at this particular subcarrier to be so small that the

signal itself becomes unreliable. Phase diversity can help this adverse effect. In the

example of frequency estimation, a random phase 191,m can be added to another pilot
subcarrier, say the Ith subcarrier, which results in
b ()=, () + 9, (11)
and
B (1) = 8 (1) + 9, (12)
where ‘91,m should be set differently for each cell, and provided that the following condition

is met,

. (1.)=40,,(¢...)+ B, for all values of m (13)
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[0045] With the phase diversity, it is expected that the probability of both |si(tk)| and
|si(tk)| diminishing at the same time is relatively small. The embodiment of phase diversity
is depicted in Figure 7, which shows common pilot subcarriers generated by a
microprocessor of Figure 6 to realize phase diversity. It should be noted that time delay

will achieve the equivalent diversity effect.

[0046] Another embodiment is illustrated in Figure 8, which effectively creates phase
diversity by adding a random delay time duration 802, either in baseband or RF, to the

time-domain signals.

Power Control for Pilot Subcarriers

[0047] In one embodiment of the invention, power control can be applied to the pilot
subcarriers. The power of the pilot subcarriers can be adjusted individually or as a

subgroup to

[0048] 1. meet the needs of their functionalities;
[0049] 2. adapt to the operation environments (e.g., propagation channels); and
[0050] 3. reduce interference between cells or groups of cells.

In another embodiment power control is implemented differently for cell-specific pilot
subcarriers and common pilot subcarriers. For example, stronger power is applied to

common pilot subcarriers than to the cell-specific subcarriers.

Application to Multiple Antennas

[0051] The methods and processes provided by this invention can also be
implemented in applications where multiple antennas are used within an individual sector,
provided that the criteria specified either by equations (4) and (5) for frequency estimation

or by equations (8) and (9) for timing estimation are satisfied.

[0052] Figure 9 shows two examples for extension to multiple antenna applications.
In case (a) where there is only one transmission branch that is connected to an array of
antennas 902 through a transformer 904 (e.g., a beam-forming matrix), the
implementation is exactly the same as in the case of single antenna. In case (b) of multiple

transmission branches connected to different antennas 906 (e.g., in a transmission
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diversity scheme or a multiple-input multiple-output scheme), the cell-specific pilot
subcarriers for transmission branches are usually defined by a multiple-antenna scheme
whereas the common pilot subcarriers for each transmission branch are generated to
meet the requirements of (4) and (5) for frequency estimation or (8) and (9) for timing

estimation.

Joint-Use of Cell-Specific and Common Pilot Subcarriers

[0053] In one embodiment the cell-specific and common pilot subcarriers can be
used jointly in the same process based on certain information theoretic criteria, such as
the optimization of the signal-to-noise ratio. For example, in the estimation of a system
parameter (e.g. frequency), some or all cell-specific subcarriers, if they satisfy a certain
criterion, such as to exceed a CIR threshold, may be selected to be used together with
the common pilot subcarriers to improve estimation accuracy. Furthermore, the common
pilot sub-carriers can be used along with the cell-specific subcarriers to determine the
cell-specific information in some scenarios, one of which is the operation at the edge of

the network.

Base Transmitters Synchronization

[0054] Base stations at all cells are required to be synchronized in frequency and
time. In one embodiment of the invention the collocated base station transmitters are
locked to a single frequency oscillator, as in the case where a cell is divided into sectors

and the base stations of these sectors are physically placed at the same location.

[0055] Figure 10 is an embodiment of synchronization in frequency and time
domains of two collocated base stations sharing a common frequency oscillator 1002.
Mobile stations 1004 covered by these two base stations do not experience interference
when receiving the common pilot subcarriers. The base station transmitters that are
located at different areas are locked to a common reference frequency source, such as
the GPS signal. Figure 11 depicts an embodiment of synchronization in frequency and
time domains with base stations 1102 and 1104 at different locations sharing a common
frequency reference signal generated from the GPS 1106 signals. Mobile stations 1108
covered by these two base stations 1102 and 1104 do not experience interference when
receiving the common pilot subcarriers.
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[0056] In some applications, the entire wireless network may consist of multiple
groups of cells (or sectors) and each group may have its own set of common pilot
subcarriers. In such scenarios, only those base stations within their group are required to
synchronize to a common reference. While the common pilot subcarriers within each
group are designed to meet the criteria defined by equations (4) and (5) or by (8) and (9)
for the use by its base stations, a particular counter-interference process (e.g.,
randomization in frequency or power control) will be applied to different sets of common
pilot subcarriers. This will cause the signals from the cells within the same group to add
coherently while the signals from the cells in other groups are treated as randomized

interference.

[0057] One embodiment of such implementation is illustrated in Figure 12, where a
wireless network consists of three groups (A, B, and C) of cells (or sectors). The base
stations within their own group share the same set of common pilot subcarriers. In this
scenario, only those base stations within their group are required to synchronize to a
common reference. While the common pilot subcarriers within each group are designed
to meet the criteria defined in this invention, a particular counter-interference process
(e.g., randomization in frequency) will be applied to different sets of common pilot
subcarriers. For example, the base stations at Cells Al, A2, and A3 in Group A
synchronize to their own common reference source and transmit the same set of common
pilot subcarriers; and the base stations at Cells B1, B2, and B3 in Group B synchronize
to their own reference source and transmit another set of common pilot subcarriers that

are located at different places in the frequency domain.

Extension to Transmission of Data Information

[0058] All design processes, criteria, and methods described in the embodiments of
this invention can be extended to applications where common network information is
required to be distributed to all receivers within the network. In one example, all the base
stations within the network transmit, along with some common pilot subcarriers, an
identical set of data subcarriers in which the data information common to all the cells in

the network is imbedded.
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[0059] Figure 13 shows all base stations within a network transmit, along with a
common pilot subcarrier, a data subcarrier carrying data information common to all cells
in the network. A receiver within the network can determine the composite channel
coefficient based on the common pilot subcarrier and apply it to the data subcarrier to

compensate for the channel effect, thereby recovering the data information.

[0060] The above detailed descriptions of embodiments of the invention are not
intended to be exhaustive or to limit the invention to the precise form disclosed above.
While specific embodiments of, and examples for, the invention are described above for
illustrative purposes, various equivalent modifications are possible within the scope of the
invention, as those skilled in the relevant art will recognize. For example, while steps are
presented in a given order, alternative embodiments may perform routines having steps
in a different order. The teachings of the invention provided herein can be applied to other
systems, not necessarily the system described herein. These and other changes can be

made to the invention in light of the detailed description.

[0061] The elements and acts of the various embodiments described above can be

combined to provide further embodiments.

[0062] These and other All of the above U.S. patents and applications and other
references are incorporated herein by reference. Aspects of the invention can be
modified, if necessary, to employ the systems, functions and concepts of the various

references described above to provide yet further embodiments of the invention.

[0063] Changes can be made to the invention in light of the above detailed
description. In general, the terms used in the following claims should not be construed to
limit the invention to the specific embodiments disclosed in the specification, unless the
above detailed description explicitly defines such terms. Accordingly, the actual scope of
the invention encompasses the disclosed embodiments and all equivalent ways of

practicing or implementing the invention under the claims.

[0064] While certain aspects of the invention are presented below in certain claim
forms, the inventors contemplate the various aspects of the invention in any number of
claim forms. For example, while only one aspect of the invention is recited as embodied
in a computer-readable medium, other aspects may likewise be embodied in a computer-
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readable medium. Accordingly, the inventors reserve the right to add additional claims

after filing the application to pursue such additional claim forms for other aspects of the

invention.
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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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)
Xiaodong Li, Kirkland, WA;
Titus Lo, Bellevue, WA;
Kemin Li, Bellevue, WA;
Haiming Huang, Bellevue, WA;
Applicant(s)
Neo Wireless LLC, Wayne, PA;
Assignment For Published Patent Application
Neo Wireless LLC, Wayne, PA

Power of Attorney: The patent practitioners associated with Customer Number 03624

Domestic Priority data as claimed by applicant
This application is a CON of 16/440,754 06/13/2019
which is a CON of 15/688,441 08/28/2017 PAT 10326631
which is a CON of 14/746,676 06/22/2015 PAT 9749168
which is a CON of 14/595,132 01/12/2015 PAT 9065614
which is a CON of 13/874,278 04/30/2013 PAT 8934473
which is a CON of 13/212,116 08/17/2011 PAT 8432891
which is a CON of 10/583,530 05/30/2007 PAT 8009660
which is a 371 of PCT/US05/01939 01/20/2005
which claims benefit of 60/540,032 01/29/2004
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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: Yes

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: 09/15/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/012,813

Projected Publication Date: 12/24/2020
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN
MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

Preliminary Class
375
Statement under 37 CFR 1.55 or 1.78 for AlA (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 USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

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

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The 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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Doc code: IDS

Dec description: Information Disclosure Statement (IDS) Filed

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

PTO/SB/08a (02-18)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPFARTMENT OF COMMERCE

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 17012813
Filing Date P020-09-04
First Named Inventor |Lietal

Art Unit 2645
Examiner Name Omeniyi Obayanju

Aftorney Docket Number NEOQO-PT008.8

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 H828650 A 1998-10-27 Malkamaki et al.
2 5175550 B1 P001-01-16 van Nee
3 411897 B2 P008-08-12 Yoo et al.
4 y471667 B2 P008-12-30 Hirsch et al.
5 873009 B2 P011-01-18 | arsson et al.
6 5102832 B2 P012-01-24 Parawal et al.
7 B363691 B2 P013-01-29 Hasegawa et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove

EFS Web 2.1.18
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Application Number 17012813

Filing Date 2020-09-04

INFORMATION DISCLOSURE

First Named Inventor |Lietal

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Art Unit 2645

Examiner Name Omceniyi Obayanju

Aftorney Docket Number NEOQO-PT008.8

Examiner| Cite No Publication Kind | Publication Name of Patentee or Applicant
Initial* Number Code'| Date of cited Document )
Figures Appear

Pages,Columns,Lines where
Relevant Passages or Relevant

If you wish to add additional U.S. Published Application citation information please click the Add button,| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite S : . '

(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials No publisher, city and/or country where published.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|

English language translation is attached.

EFS Web 2.1.18
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Application Number 17012813

Filing Date 2020-09-04

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor |Lietal

.. Art Unit 2645
( Not for submission under 37 CFR 1.9%)

Examiner Name Omceniyi Obayanju

Aftorney Docket Number NEOQO-PT008.8

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature /Andrew D. Buschmeier/ Date (YYYY-MM-DD) 2020-10-01
Name/Print Andrew D. Buschmeier Registration Number 73,179

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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.

EFS Web 2.1.18
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Electronic Acknowledgement Receipt

EFS ID: 40736053
Application Number: 17012813
International Application Number:
Confirmation Number: 8746

Title of Invention:

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION
NETWORKS

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

3624

Filer:

Andrew D. Buschmeier/Justin Slater

Filer Authorized By:

Andrew D. Buschmeier

Attorney Docket Number: NEO-PT008.8
Receipt Date: 01-0CT-2020
Filing Date: 04-SEP-2020

Time Stamp: 15:31:47

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
87900
NEO-PT008_8-
1 Transmittal Letter IDS_TransmittalLtr_EFS-202010 no 3
01 _pdf 9284823636984dcc1 95f85dd5702c7c7a2cH
6147
Warnings:
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Information:

1064918
5 Information Disclosure Statement (IDS) NEO-PT0O08_8- o 4
Form (5808) SBO8_EFS_20201 001 pdf 4af22181bb0e01bade796081f7d5a2b7254]
66264
Warnings:
Information:
Total Files Size (in bytes): 1152818

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:

Li et al.
Application No.: 17/012,813
Confirmation No.: 8746 Our File:  NEO-PT008.8
Filed: September 4, 2020 Date: October 1, 2020

For: METHOD AND APPARATUS USING
CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS IN MULTI-CARRIER,
MULTI-CELL WIRELESS
COMMUNICATION NETWORKS

Group: 2645

Examiner: Omoniyi Obayanju

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment (via EFS)
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Further to Applicant's Duty of Disclosure pursuant to 37 C.F.R. §1.56,
Applicant wishes to bring to the Examiner’s attention the material cited on the
enclosed PTO Form SB-08. Pursuant to 37 C.F.R. §1.98(a)(2)(i1), copies of the cited
U.S. publications and/or patent documents have not been included.

This Application is a continuation of U.S. Patent Application No. 16/440,754,
filed June 13, 2019, which is a continuation of U.S. Patent Application No.
15/688,441, filed August 28, 2017, which issued as U.S. Patent No. 10,326,631 on

June 18, 2019, which is a continuation of U.S. Patent Application No. 14/746,676,

filed June 22, 2015, which issued as U.S. Patent No. 9,749,168 on August 29, 2017,

64787321
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Applicant: Neo Wireless LLC
Application No.: 17/012,813

which is a continuation of U.S. Patent Application No. 14/595,132, filed January 12,
2015, which 1ssued as U.S. Patent No. 9,065,614 on June 23, 2015, which is a
continuation of U.S. Patent Application No. 13/874,278, filed April 30, 2013, which
issued as U.S. Patent No. 8,934,473 on January 13, 2015, which is a continuation of
U.S. Patent Application No. 13/212,116, filed August 17, 2011, which issued as U.S.
Patent No. 8,432,891 on April 30, 2013, which is a continuation of U.S. Patent
Application No. 10/583,530, filed May 30, 2007, which issued as U.S. Patent No.
8,009,660 on August 30, 2011, which is a U.S. National Stage of PCT Application
No. PCT/US05/01939, filed January 20, 2005, which claims the benefit of and
priority to U.S. Provisional Patent Application No. 60/540,032, filed on January 29,
2004.

Applicant would like to bring the following Applications to the Examiner’s
attention: U.S. Patent Application No. 16/908,067, filed June 22, 2020; U.S. Patent
Application No. 16/902,740, filed June 16, 2020; U.S. Patent Application No.
15/953,950, filed April 16, 2018, which issued September 8, 2020 as U.S. Patent No.
10,771,302; U.S. Patent Application No. 14/321,615, filed July 1, 2014, which issued
April 17, 2018 as U.S. Patent No. 9,948,488; U.S. Patent Application No.
13/861,942, filed April 12, 2013, which issued July 1, 2014 as U.S. Patent No.
8,767,522; U.S. Patent Application No. 13/347,644, filed January 10, 2012, which
issued April 23, 2013 as U.S. Patent No. 8,428,009; U.S. Patent Application No.
12/975,226, filed December 21, 2010, which issued January 10, 2012 as U.S. Patent

No. 8,094,611; U.S. Patent Application No. 10/583,229, filed August 27, 2008, which

-9
6478732.1
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Applicant: Neo Wireless LLC
Application No.: 17/012,813

issued January 4, 2011 as U.S. Patent No. 7,864,725; U.S. Provisional Patent
Application No. 60/540,586, filed January 30, 2004; and PCT Application No.
PCT/US2005/003518, filed January 27, 2005.

It is respectfully requested that the Examiner consider these documents and
return an initialed copy of the PTO Form SB-08 indicating consideration of the cited

materials.

Respectfully submitted,

Neo Wireless LL.C

By /Andrew D. Buschmeier/
Andrew D. Buschmeier
Registration No. 73,179
(215) 568-6400

Volpe Koenig

United Plaza, Suite 1800
30 South 17th Street
Philadelphia, PA 19103

AB/PCK
Enclosure

64787321
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

17/012,813 09/04/2020 Xiaodong Li NEO-PT008.8 8746
3624 7590 10/14/2020 | EXAMINER |
Volpe Koenig
30 SOUTH 17TH STREET, 18TH FLOOR OBAYANJU, OMONIYT
PHILADELPHIA, PA 19103

| ART UNIT | PAPER NUMBER |

2645
| NOTIFICATION DATE | DELIVERY MODE |
10/14/2020 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):

eoffice @volpe-koenig.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
17/012,813 Li et al.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
CHERYL P GIBSON OPET No
BAYLOR

1. THE REQUEST FILED 04 September 2020 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. (J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendmen mend th lication ntain more than f
independent claims. more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I o mmo O

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at
(571)272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

{CHERYL GIBSON BAYLOR/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
3624 7590 10/27/2020
Volpe Koenig OBAYANJU, OMONIYI
30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103 | ART UNIT PAPER NUMBER |
2645
DATE MAILED: 10/27/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/012,813 09/04/2020 Xiaodong Li NEO-PT008.8 8746

TITLE OF INVENTION: METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-CARRIER, MULTI-
CELL WIRELESS COMMUNICATION NETWORKS

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/27/2021

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

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

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

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

3624 7590 10/27/2020 Certificate of Mailing or Transmission
Volpe Koenig I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
30 SOUTH 17TH STREET, 18TH FLOOR addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PHILADELPHIA, PA 19103 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
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CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

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

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

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

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

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
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The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

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

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



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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

8. Arecord 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 awagoe$ a violation or potential violation of law or regulation.



Application No. Applicant(s)
) o 17/012,813 Li etal.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
OMONIY| OBAYANJU 2645 No

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

1.4} This communication is responsive to 10/01/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

1. Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

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

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

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

/OMONIY! OBAYANJU/
Primary Examiner, Art Unit 2645

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201021
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Application/Control Number: 17/012,813 Page 2
Art Unit: 2645

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

provisions.

EXAMINER'S AMENDMENT
An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in an interview with Mr.

Andrew Buschmeier on 10/20/2020.

The application has been amended as follows:

CLAIMS:

1. (Currently Amended) An orthogonal frequency division multiple access
(OFDMA)-compatible base station that uses subcarriers in a frequency domain and time
slots in a time domain, the OFDMA-compatible base station comprising:

a plurality of antennas; and

a transmitter operably coupled to the plurality of antennas;

the transmitter configured to:
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insert first pilots of a first type eel-spesitiepilets-onto a first plurality of

subcarriers, wherein the first pilots are cell-specific pilots; and

insert data and second pilots of a second type onto a second plurality of

subcarriers;
wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed; and
the plurality of antennas configured to transmit the first plurality of subcarriers
and the second plurality of subcarriers in at least one of the time slots;

wherein the second type is different than the first type and wherein the first pilots

do not interfere with the second pilots.

8. (Currently Amended) An orthogonal frequency division multiple access
(OFDMA)-compatible base station that uses subcarriers in a frequency domain and time
slots in a time domain, the OFDMA-compatible base station comprising:

a plurality of antennas; and

a transmitter operably coupled to the plurality of antennas;

the transmitter configured to:

insert first pilots of a first type eel-speeiic-piots-onto a first plurality of

subcarriers, wherein the first pilots are cell-specific pilots; and

insert data and second pilots of a second type onto a second plurality of

subcarriers;
wherein at least some subcarriers of the first plurality of subcarriers or the

second plurality of subcarriers are beam-formed; and

0088



Application/Control Number: 17/012,813 Page 4
Art Unit: 2645

the plurality of antennas configured to transmit the first plurality of subcarriers
and the second plurality of subcarriers in at least one of the time slots;

wherein the second type is different than the first type and wherein the first pilots

do not interfere with the second pilots.

15. (Currently Amended) An orthogonal frequency division multiple access
(OFDMA)-compatible mobile station that uses subcarriers in a frequency domain and
time slots in a time domain, the OFDMA-compatible mobile station comprising:

at least one antenna; and

a receiver; and

the at least one antenna and the receiver are configured to:

receive first pilots of a first type eell-speeitiepilots-on a first plurality of

subcarriers, wherein the first pilots are cell-specific pilots; and

receive second pilots_of a second type and data on a second plurality of

subcarriers, wherein the first plurality of subcarriers and the second plurality of
subcarriers are received in at least one of the time slots;
wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed; and
the receiver is further configured to:
recover the data using channel estimates from at least the second pilots;
and

recover cell-specific information using the cell-specific pilots;
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wherein the second type is different than the first type and wherein the first pilots

do not interfere with the second pilots.

23.  (Currently Amended) A method performed by an orthogonal frequency
division multiple access (OFDMA)-compatible mobile station that uses subcarriers in a
frequency domain and time slots in a time domain, the method comprising:

receiving first pilots of a first type eel-speeitiepilets-on a first plurality of

subcarriers, wherein the first pilots are cell-specific pilots;

receiving second pilots_of a second type and data on a second plurality of

subcarriers, wherein the first plurality of subcarriers and the second plurality of
subcarriers are received in at least one of the time slots;

wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed;

recovering the data using channel estimates from at least the second pilots; and

recovering cell-specific information using the cell-specific pilots;

wherein the second type is different than the first type and wherein the first pilots

do not interfere with the second pilots.

Allowable Subject Matter

Claims1-30 are allowed.

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

0090



Application/Control Number: 17/012,813 Page 6
Art Unit: 2645

The closest prior art of record Li et al. (US Patent No. 7650152) discussed the
concept of allocating subcarriers in an orthogonal frequency division multiple access
(OFDMA), which comprises allocating at least one diversity cluster of subcarriers to a
first subscriber and allocating at least one coherence cluster to a second subscriber
(see fig. 1 and abs). Li further discussed the concept that each base station transmits
pilot symbols simultaneously, and each pilot symbol occupies the entire OFDM
frequency bandwidth (see fig. 2A-C).

Another close prior art reference Seki et al. (US Publication No. 20040190598)
discussed the concept of a multicarrier CDMA transmission system, wherein time
multiplexer 52 time-multiplexes the pilot of the plurality of symbols to the front of the
transmit data. The subcarrier signals S1 to Sn are multicode multiplexed signals
obtained by multiplexing results of spreading the two symbols by respective ones of the
orthogonal codes (see fig. 24, and pp0071).

However, singly and/or in combination the prior art references does not teach the
at least portion of the claim of an orthogonal frequency division multiple access
(OFDMA)-compatible base station that uses subcarriers in a frequency domain and
time slots in a time domain, the OFDMA-compatible base station comprising: a plurality
of antennas; and a transmitter operably coupled to the plurality of antennas; the
transmitter configured to: insert first pilots of a first type onto a first plurality of
subcarriers, wherein the first pilots are cell-specific pilots; and insert data and
second pilots of a second type onto a second plurality of subcarriers; wherein at
least some subcarriers of the first plurality of subcarriers or the second plurality

of subcarriers are beam-formed; and the plurality of antennas configured to
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transmit the first plurality of subcarriers and the second plurality of subcarriers in
at least one of the time slots; wherein the second type is different than the first

type and wherein the first pilots do not interfere with the second pilots.

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

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to OMONIYI OBAYANJU whose telephone number is
(5671)270-5885. The examiner can normally be reached on M-Thur 10:30-7pm.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, ANTHONY S ADDY can be reached on (571) 272-7795. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/OMONIYI OBAYANJU/
Primary Examiner, Art Unit 2645
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Application No. Applicant(s)
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Examiner-Initiated Interview Summary g’ﬁfé“&?? ' AT o Fo) Statue age
OBAYANJU 2645 | No 1oft

OMONIYI OBAYANJU Primary Examiner Telephonic
Andrew Buschmeier (73,179) Attorney

Date of Interview: 20 October 2020

Issues Discussed:

35U.8.C. 112

The Examiner discussed potential clarity 112 issues in the independent claim because the claims
mentioned a second pilots without clearly specifying what is the first pilots.

Proposed Amendment(s)

The Examiner also discussed and/or suggest some amendments. The Applicant made altemative
amendments and agreed to enter the amendments with an Examiner's amendments, after further search
and/or consideration by the Examiner.

/OMONIY| OBAYANJU/
Primary Examiner, Art Unit 2645

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

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

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:lIt is not necessary for applicant to provide a separate record of the substance of 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.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20201021
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REMARKS

After the foregoing Amendment, claims 1-30 are currently pending in this
application. Claim 8 1s amended with respect to claim 8 as included in the Examiner’s
Amendment. Claim 8 as included in the Examiner’s amendment did not accurately
reflect changes to claim 8 as filed, rather the language of claim 8 as listed in the
Examiner’s Amendment was actually the language of claim 1. The amendments to
claim 8 herein are to correctly fix claim 8 to reflect the method claim as originally
filed along with the incorporation of similar changes as were made to the other

independent claims in the Examiner’s Amendment.

Examiner Interview

Applicant thanks the Examiner for the telephonic interview with the
Applicant's representative on October 20, 2020. During the telephonic interview,
amendments to the independent claims were discussed. Claim 8 was unintentionally
overlooked as a reproduction of claim 1. The Applicant has corrected the claim via

the foregoing Amendment.

-10 -
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Conclusion

Applicant submits that no new matter has been introduced into the application
by this Amendment, and respectfully requests that this Amendment be entered
pursuant to 37 C.F.R. §1.312 and that the application continues to grant.

If the Examiner believes that any additional minor formal matters need to be
addressed, the Examiner is invited to contact the undersigned by telephone at the
Examiner’s convenience.

Respectfully submitted,
Neo Wireless L1.C
By_/Andrew D. Buschmeier/

Andrew D. Buschmeier
Registration No. 73,179

Volpe Koenig

30 South 17th Street
Philadelphia, PA 19103-4009
Telephone: (215) 568-6400
Facsimile: (215) 568-6499

AB/jrrs
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Amendments to the Claims:

This listing of the claims will replace all prior versions of the claims in the
application:

1. (previously presented) An orthogonal frequency division multiple
access (OFDMA)-compatible base station that uses subcarriers in a frequency
domain and time slots in a time domain, the OFDMA-compatible base station
comprising:

a plurality of antennas; and

a transmitter operably coupled to the plurality of antennas;

the transmitter configured to:

insert first pilots of a first type onto a first plurality of subcarriers,
wherein the first pilots are cell-specific pilots; and

insert data and second pilots of a second type onto a second plurality of
subcarriers;

wherein at least some subcarriers of the first plurality of subcarriers or
the second plurality of subcarriers are beam-formed; and

the plurality of antennas configured to transmit the first plurality of
subcarriers and the second plurality of subcarriers in at least one of the time slots;

wherein the second type is different than the first type and wherein the first

pilots do not interfere with the second pilots.

2. (original) The OFDMA-compatible base station of claim 1 wherein all
subcarriers of the first plurality of subcarriers are different than all subcarriers of

the second plurality of subcarriers.

3. (original) The OFDMA-compatible base station of claim 1 wherein the
second plurality of subcarriers includes an nth subcarrier and an n+18 subcarrier

-9
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spaced apart from the nth subcarrier by 17 subcarriers and the first plurality of
subcarriers includes an mth subcarrier and an m+20 subcarrier spaced apart from

the mth subcarrier by 19 subcarriers.

4. (original) The OFDMA-compatible base station of claim 1 wherein

each cell-specific pilot of the cell-specific pilots is unique to a respective cell.

5. (original) The OFDMA-compatible base station of claim 1 wherein the
first plurality of subcarriers are not aligned in frequency with subcarriers of at least

another cell onto which respective cell-specific pilots are inserted.

6. (original) The OFDMA-compatible base station of claim 1 wherein the

second plurality of subcarriers are beam-formed.

7. (original) The OFDMA-compatible base station of claim 1 wherein the

cell-specific pilots are used to convey cell-specific information.

65452481
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A method performed by an orthogonal frequency division multiple access

(OFDMA)-compatible base station that uses subcarriers in a frequency domain and

time slots in a time domain, the method comprising:

inserting, by the OFDMA-compatible base station, first pilots of a first type

onto a first plurality of subcarriers, wherein the first pilots are cell-specific pilots:

inserting, by the OFDMA-compatible base station, data and second pilots of a

second type onto a second plurality of subcarriers;

wherein at least some subcarriers of the first plurality of subcarriers or the

second plurality of subcarriers are beam-formed:; and

transmitting, by the OFDMA-compatible base station, the first plurality of

subcarriers and the second plurality of subcarriers in at least one of the time slots

using a plurality of antennas;

wherein the second type is different than the first type and wherein the first

pilots do not interfere with the second pilots.

9. (original) The method of claim 8 wherein all subcarriers of the first
plurality of subcarriers are different than all subcarriers of the second plurality of

subcarriers.

10.  (original) The method of claim 8 wherein the second plurality of
subcarriers includes an nth subcarrier and an n+18 subcarrier spaced apart from
the nth subcarrier by 17 subcarriers and the first plurality of subcarriers includes
an mth subcarrier and an m+20 subcarrier spaced apart from the mth subcarrier by
19 subcarriers.

-4 -
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11.  (original) The method of claim 8 wherein each cell-specific pilot of the

cell-specific pilots is unique to a respective cell.

12.  (original) The method of claim 8 wherein the first plurality of
subcarriers are not aligned in frequency with subcarriers of at least another cell

onto which respective cell-specific pilots are inserted.

13.  (original) The method of claim 8 wherein the second plurality of

subcarriers are beam-formed.

14.  (original) The method of claim 8 wherein the cell-specific pilots are

used to convey cell-specific information.

15.  (previously presented) An orthogonal frequency division multiple
access (OFDMA)-compatible mobile station that uses subcarriers in a frequency
domain and time slots in a time domain, the OFDMA-compatible mobile station
comprising:

at least one antenna; and

a receiver; and

the at least one antenna and the receiver are configured to:

receive first pilots of a first type on a first plurality of subcarriers,
wherein the first pilots are cell-specific pilots; and

receive second pilots of a second type and data on a second plurality of
subcarriers, wherein the first plurality of subcarriers and the second plurality of
subcarriers are received in at least one of the time slots;

wherein at least some subcarriers of the first plurality of subcarriers or
the second plurality of subcarriers are beam-formed; and

-5 -
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the receiver is further configured to:
recover the data using channel estimates from at least the second
pilots; and
recover cell-specific information using the cell-specific pilots;
wherein the second type is different than the first type and wherein the first

pilots do not interfere with the second pilots.

16.  (original) The OFDMA-compatible mobile station of claim 15 wherein
all subcarriers of the first plurality of subcarriers are different than all subcarriers

of the second plurality of subcarriers.

17.  (original) The OFDMA-compatible mobile station of claim 15 wherein
the second plurality of subcarriers includes an nth subcarrier and an n+18
subcarrier spaced apart from the nth subcarrier by 17 subcarriers and the first
plurality of subcarriers includes an mth subcarrier and an m+20 subcarrier spaced

apart from the mth subcarrier by 19 subcarriers.

18.  (original) The OFDMA-compatible mobile station of claim 15 wherein

each cell-specific pilot of the cell-specific pilots is unique to a respective cell.
19. (original) The OFDMA-compatible mobile station of claim 15 wherein
the first plurality of subcarriers are transmitted at a same time as the second

plurality of subcarriers.

20.  (original) The OFDMA-compatible mobile station of claim 15 wherein

the second plurality of subcarriers are beam-formed.
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21.  (original) The OFDMA-compatible mobile station of claim 15 wherein
the first plurality of subcarriers are not aligned in frequency with subcarriers of at

least another cell onto which respective cell-specific pilots are inserted.

22.  (original) The OFDMA-compatible mobile station of claim 15 wherein
the receiver is further configured to extract cell-specific information from the cell-

specific pilots.

23.  (previously presented) A method performed by an orthogonal
frequency division multiple access (OFDMA)-compatible mobile station that uses
subcarriers in a frequency domain and time slots in a time domain, the method
comprising:

receiving first pilots of a first type on a first plurality of subcarriers, wherein
the first pilots are cell-specific pilots;

receiving second pilots of a second type and data on a second plurality of
subcarriers, wherein the first plurality of subcarriers and the second plurality of
subcarriers are received in at least one of the time slots;

wherein at least some subcarriers of the first plurality of subcarriers or the
second plurality of subcarriers are beam-formed,;

recovering the data using channel estimates from at least the second pilots;
and

recovering cell-specific information using the cell-specific pilots;

wherein the second type is different than the first type and wherein the first

pilots do not interfere with the second pilots.

24.  (original) The method of claim 23 wherein all subcarriers of the first
plurality of subcarriers are different than all subcarriers of the second plurality of
subcarriers.

-7 -
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25.  (original) The method of claim 23 wherein the second plurality of
subcarriers includes an nth subcarrier and an n+18 subcarrier spaced apart from the
nth subcarrier by 17 subcarriers and the first plurality of subcarriers includes an mth
subcarrier and an m+20 subcarrier spaced apart from the mth subcarrier by 19

subcarriers.

26.  (original) The method of claim 23 wherein each cell-specific pilot of the

cell-specific pilots is unique to a respective cell.

27. (original) The method of claim 23 wherein the first plurality of

subcarriers are transmitted at a same time as the second plurality of subcarriers.

28.  (original) The method of claim 23 wherein the second plurality of

subcarriers are beam-formed.

29.  (original) The method of claim 23 wherein the first plurality of

subcarriers are not aligned in frequency with subcarriers of at least another cell onto

which respective cell-specific pilots are inserted.
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30. (original) The method of claim 23 further comprising extracting cell-

specific information from the cell-specific pilots.
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1. @ The amendment filed on 10 November 2020 under 37 CFR 1.312 has been considered, and has been:
a) ] entered.

b) entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)
and the required fee to withdraw the application from issue.
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PLEASE ENTER AMENDMENTS /O:O/ 12/04/2020

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Neo Wireless LL.C

Application No.: 17/012,813

Confirmation No.: 8746

Filed: September 4, 2020

For: METHOD AND
APPARATUS USING CELL-SPECIFIC AND
COMMON PILOT SUBCARRIERS IN MULTI-
CARRIER, MULTI-CELL WIRELESS
COMMUNICATION NETWORKS

Group: 2645
Examiner: OBAYANJU, OMONIYI

Our File: NEO-PT008.8
Date: November 10, 2020

AMENDMENT AFTER ALLOWANCE
PURSUANT TO 37 C.F.R. §1.312

Mail Stop Amendment (via EFS)
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

This amendment is submitted further to the Notice of Allowance dated October

27, 2020 to correct a minor non-substantive formality.

Please amend the application without prejudice or disclaimer as follows:
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in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

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

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[x] Enclosed

[ ] Amendment/Reply
|Z| Information Disclosure Statement (IDS)

D Affidavit(s)/ Declaration(s)

[x] Other

Petition under 37 CFR 1.313(c)(2) to Withdraw from Issue after Payment of the Issue Fee and Petition Fee

MISCELLANEOUS

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

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 220493

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

[x] Patent Practitioner Signature
[ ] Applicant Signature
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Doc description: Request for Continued Examination (RCE)

L ettt e St R

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Andrew D. Buschmeier/

Date (YYYY-MM-DD)

2021-02-08

Name

Andrew D. Buschmeier

Registration Number

73179

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your 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 the Freedom of Information Act requires disclosure of these records.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 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.

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

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

0146

EFS - Webh 21 18



PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:

Li et al.
Application No.: 17/012,813
Confirmation No.: 8746 Our File: NEO-PT008.8
Filed: September 4, 2020 Date: February 8, 2021

For: METHOD AND APPARATUS USING
CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS IN MULTI-CARRIER,
MULTI-CELL WIRELESS
COMMUNICATION NETWORKS

Group: 2645

Examiner: Omoniyi Obayanju

INFORMATION DISCLOSURE STATEMENT (IDS)
Mail Stop Amendment (via EFS)
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

Further to Applicant's Duty of Disclosure pursuant to 37 C.F.R. §1.56,
Applicant wishes to bring to the Examiner’s attention the material cited on the
enclosed PTO Form SB-08. Pursuant to 37 C.F.R. §1.98(a)(2)(i), copies of the cited
U.S. publications and/or patent documents have not been included.

This Application is a continuation of U.S. Patent Application No. 16/440,754,
filed June 13, 2019, which is a continuation of U.S. Patent Application No. 15/688,441,
filed August 28, 2017, which issued as U.S. Patent No. 10,326,631 on June 18, 2019,

which is a continuation of U.S. Patent Application No. 14/746,676, filed June 22, 2015,

which issued as U.S. Patent No. 9,749,168 on August 29, 2017, which is a

6666603.1
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Applicant: Neo Wireless LL.C
Application No.: 17/012,813

continuation of U.S. Patent Application No. 14/595,132, filed January 12, 2015, which
issued as U.S. Patent No. 9,065,614 on June 23, 2015, which is a continuation of U.S.
Patent Application No. 13/874,278, filed April 30, 2013, which issued as U.S. Patent
No. 8,934,473 on January 13, 2015, which is a continuation of U.S. Patent Application
No. 13/212,116, filed August 17, 2011, which issued as U.S. Patent No. 8,432,891 on
April 30, 2013, which is a continuation of U.S. Patent Application No. 10/583,530,
filed May 30, 2007, which issued as U.S. Patent No. 8,009,660 on August 30, 2011,
which is a U.S. National Stage of PCT Application No. PCT/US05/01939, filed
January 20, 2005, which claims the benefit of and priority to U.S. Provisional Patent
Application No. 60/540,032, filed on January 29, 2004.

Applicant would like to bring the following Applications to the Examiner’s
attention: U.S. Patent Application No. 16/908,067, filed June 22, 2020; U.S. Patent
Application No. 16/902,740, filed June 16, 2020; U.S. Patent Application No.
15/953,950, filed April 16, 2018, which issued September 8, 2020 as U.S. Patent No.
10,771,302; U.S. Patent Application No. 14/321,615, filed July 1, 2014, which issued
April 17,2018 as U.S. Patent No. 9,948,488; U.S. Patent Application No. 13/861,942,
filed April 12, 2013, which issued July 1, 2014 as U.S. Patent No. 8,767,522; U.S.
Patent Application No. 13/347,644, filed January 10, 2012, which issued April 23,
2013 as U.S. Patent No. 8,428,009; U.S. Patent Application No. 12/975,226, filed
December 21, 2010, which issued January 10, 2012 as U.S. Patent No. 8,094,611; U.S.

Patent Application No. 10/583,229, filed August 27, 2008, which issued January 4,

6666603.1
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Applicant: Neo Wireless LL.C
Application No.: 17/012,813

2011 as U.S. Patent No. 7,864,725; U.S. Provisional Patent Application No.
60/540,586, filed January 30, 2004; and PCT Application No. PCT/US2005/003518,
filed January 27, 2005.

It is respectfully requested that the Examiner consider these documents and
return an initialed copy of the PTO Form SB-08 indicating consideration of the cited
materials.

Respectfully submitted,

Neo Wireless LL.C

By_ /Andrew D. Buschmeier/
Andrew D. Buschmeier

Registration No. 73,179
(215) 568-6400

Volpe Koenig

United Plaza, Suite 1800
30 South 17th Street
Philadelphia, PA 19103

AB/PCK/pf
Enclosure

6666603.1
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Doc code: IDS PTO/SBI08a (02-18)

L . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number 17012813
Filing Date P020-09-04

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Lietal

Art Unit 2645

Examiner Name Omeniyi Obayanju

Aftorney Docket Number NEOQO-PT008.8

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 5188717 B1 P001-02-13 Kaiser et al.
2 (882619 B1 P005-04-19 Gerakoulis
3 133352 B1 P006-11-07 Hadad
4 639660 B2 P009-12-29 Kim et al.
5 876716 B2 P011-01-25 Sudo
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

EFS Web 2.1.18
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Application Number 17012813
Filing Date 2020-09-04

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Lietal
Art Unit 2645

Examiner Name Omceniyi Obayanju

Aftorney Docket Number NEOQO-PT008.8

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document ;
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18
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Application Number 17012813

Filing Date 2020-09-04

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor |Lietal

.. Art Unit 2645
( Not for submission under 37 CFR 1.9%)

Examiner Name Omceniyi Obayanju

Aftorney Docket Number NEOQO-PT008.8

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /Andrew D. Buschmeier/ Date (YYYY-MM-DD) 2021-02-08
Name/Print Andrew D. Buschmeier Registration Number 73,179

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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.

EFS Web 2.1.18
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PTO/SB/140

Doc Code: PET.AUTO U.S. Patent and Trademark Office
Document Description: Petition automatically granted by EFS-Web Department of Commerce

Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF

THE ISSUE FEE UNDER 37 CFR 1.313(c)

Application Number 17012813

Filing Date 04-Sep-2020

First Named Inventor Xiaodong Li

Art Unit 2645

Examiner Name OMONIYI OBAYANJU

Attorney Docket Number NEO-PT008.8

Title METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN

MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION NETWORKS

An application may be withdrawn from issue for further action upon petition by the applicant. To request that the Office
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § 1.17(h} and a
showing of good and sufficient reasons why withdrawal of the application from issue is necessary.

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313(c).

A grantable petition requires the following items:

{1} Petition fee; and

{2} One of the following reasons:

{a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or
claims to be patentable;

{b) Consideration of a request for continued examination in compliance with § 1.114 {for a utility or plant application only}); or
{c} Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a
CPA under 37 CFR 1.53(d).

Petition Fee

(O Small Entity

() Micro Entity

(® Regular Undiscounted

Reason for withdrawal from issue
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(O One or more claims are unpatentable

@ Consideration of a request for continued examination (RCE) {List of Required Documents and Fees)

O Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must
have power of attorney pursuant to 37 CFR 1.32(b)}.

RCE request,submission, and fee.

| certify, in accordance with 37 CFR 1.4(d)(4) that :
The RCE request ,submission, and fee have already been filed in the above-identified application on

Are attached.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

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

® An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney
in this application.

(O Anattorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity.

(O Asoleinventor

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

(O Ajointinventor; all of whom are signing this e-petition

Signature /Andrew D. Buschmeier/
Name Andrew D. Buschmeier
Registration Number 73179
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Electronic Patent Application Fee Transmittal

Application Number:

17012813

Filing Date:

04-Sep-2020

Title of Invention:

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT
SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION

NETWORKS

First Named Inventor/Applicant Name:

Xiaodong Li

Filer: Andrew D. Buschmeier/Margaret Ferello
Attorney Docket Number: NEO-PT008.8
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:

PETITION FEE- 37 CFR 1.17(H) (GROUP 11I) 1464 1 140 140

RCE- 1ST REQUEST 1801 1 1360 1360

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1500
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Decision Date: February 8, 2021

In re Application of :
DECISION ON PETITION

Xiaodong Li

UNDER CFR 1.313(c)(2)
Application No : 17012813
Filed : 04-Sep-2020

Attorney Docket No: NEO-PT008.8

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed February 8, 2021 , to withdraw the above-identified
application from issue after payment of the issue fee.

The petition is GRANTED.
The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for
continued examination). See 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

This application file is being referred to Technology Center AU 2645 for processing of the request for continuing examination
under 37 CFR 1.114.

Office of Petitions

0158



Electronic Acknowledgement Receipt

EFS ID: 41866777

Application Number: 17012813

International Application Number:

Confirmation Number: 8746

METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT

Title of Invention: SUBCARRIERS IN MULTI-CARRIER, MULTI-CELL WIRELESS COMMUNICATION
NETWORKS
First Named Inventor/Applicant Name: Xiaodong Li
Customer Number: 3624
Filer: Andrew D. Buschmeier/Margaret Ferello
Filer Authorized By: Andrew D. Buschmeier
Attorney Docket Number: NEO-PT008.8
Receipt Date: 08-FEB-2021
Filing Date: 04-SEP-2020
Time Stamp: 17:31:47
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1500

RAM confirmation Number E202128H31424785
Deposit Account 220493
Authorized User Margaret Ferello

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46195
1 Request forContngltzjed Examination NEO_PT008_8_RCE.pdf no 3
( ) 3d6f0518552d55db613bcalf63fcfaz23bic
0de
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
87635
. NEO_PT008_8_IDS_Transmittal
2 Transmittal Letter Letter odf no 3
- € er.p 8a7be0b373d94e5752aece8d 5846 1d0dcf]
add67
Warnings:
Information:
1092072
Information Disclosure Statement (IDS)| NEO_PT008_8_IDS_Form_SB_0
3 5B08) 8 efs.pdf no 4
Form ( _e S'p 2c0bb2f8ab0e49dSaec8bf92dc3af475379
502f
Warnings:
Information:
31700
4 Petition automatically granted by EFS petition-request.pdf no 2
467c1f92043de553f127fc1023de3021e379
16
Warnings:
Information:
32368
5 Fee Worksheet (SB06) fee-info.pdf no 2
©73376179353cdf8236f2438848ddaa6d41
91340
Warnings:
Information:
Total Files Size (in bytes): 1289970
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
3624 7590 02/19/2021
Volpe Koenig OBAYANJU, OMONIYI
30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103 | ART UNIT PAPER NUMBER |
2645
DATE MAILED: 02/19/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/012,813 09/04/2020 Xiaodong Li NEO-PT008.8 8746

TITLE OF INVENTION: METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-CARRIER, MULTI-
CELL WIRELESS COMMUNICATION NETWORKS

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

nonprovisional UNDISCOUNTED $1200 $0.00 $1200.00 $0 05/19/2021

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

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

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

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

3624 7590 02/19/2021 Certificate of Mailing or Transmission
Volpe Koenig I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
30 SOUTH 17TH STREET, 18TH FLOOR addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PHILADELPHIA, PA 19103 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/012,813 09/04/2020 Xiaodong Li NEO-PT008.8 8746

TITLE OF INVENTION: METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-CARRIER, MULTI-

ELL WIRELESS COMMUNICATION NETWORKS
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $1200.00 $0 05/19/2021
EXAMINER ART UNIT | CLASS-SUBCLASS |
OBAYANIJU, OMONIYI 2645 370-330000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

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

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

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR

| ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

17/012.,813 09/04/2020 Xiaodong Li
3624 7590

Volpe Koenig

30 SOUTH 17TH STREET, 18TH FLOOR

PHILADELPHIA, PA 19103

02/19/2021

NEO-PT008.8 8746

| EXAMINER |

OBAYANJU, OMONIYI

| ART UNIT PAPER NUMBER |

2645

DATE MAILED: 02/19/2021

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

Page 3 of 3

PTOL-85 (Rev. 02/11)

0164

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

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

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



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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

8. Arecord 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 awagie$ a violation or potential violation of law or regulation.



Application No. Applicant(s)
) o 17/012,813 Li etal.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
OMONIY| OBAYANJU 2645 No

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

1.4} This communication is responsive to 02/08/2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

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

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

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

/OMONIY! OBAYANJU/
Primary Examiner, Art Unit 2645

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210211
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Application/Control Number: 17/012,813 Page 2
Art Unit: 2645

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

provisions.

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after allowance or after an Office
action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37 CFR 1.114, and the fee
set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has
been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 02/08/2021

has been entered.

Allowable Subject Matter

Claims1-30 are allowed.

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

The closest prior art of record Li et al. (US Patent No. 7650152) discussed the
concept of allocating subcarriers in an orthogonal frequency division multiple access
(OFDMA), which comprises allocating at least one diversity cluster of subcarriers to a
first subscriber and allocating at least one coherence cluster to a second subscriber

(see fig. 1 and abs). Li further discussed the concept that each base station transmits
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Application/Control Number: 17/012,813 Page 3
Art Unit: 2645

pilot symbols simultaneously, and each pilot symbol occupies the entire OFDM
frequency bandwidth (see fig. 2A-C).

Another close prior art reference Seki et al. (US Publication No. 20040190598)
discussed the concept of a multicarrier CDMA transmission system, wherein time
multiplexer 52 time-multiplexes the pilot of the plurality of symboils to the front of the
transmit data. The subcarrier signals S1 to Sn are multicode multiplexed signals
obtained by multiplexing results of spreading the two symbols by respective ones of the
orthogonal codes (see fig. 24, and pp0071).

However, singly and/or in combination the prior art references does not teach the
at least portion of the claim of an orthogonal frequency division multiple access
(OFDMA)-compatible base station that uses subcarriers in a frequency domain and
time slots in a time domain, the OFDMA-compatible base station comprising: a plurality
of antennas; and a transmitter operably coupled to the plurality of antennas; the
transmitter configured to: insert first pilots of a first type onto a first plurality of
subcarriers, wherein the first pilots are cell-specific pilots; and insert data and
second pilots of a second type onto a second plurality of subcarriers; wherein at
least some subcarriers of the first plurality of subcarriers or the second plurality
of subcarriers are beam-formed; and the plurality of antennas configured to
transmit the first plurality of subcarriers and the second plurality of subcarriers in
at least one of the time slots; wherein the second type is different than the first

type and wherein the first pilots do not interfere with the second pilots.
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Application/Control Number: 17/012,813 Page 4
Art Unit: 2645

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

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to OMONIYI OBAYANJU whose telephone number is
(571)270-5885. The examiner can normally be reached on M-Thur 10:30-7pm.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, ANTHONY S ADDY can be reached on (571) 272-7795. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see https://ppair-
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Application/Control Number: 17/012,813 Page 5
Art Unit: 2645

my.uspto.gov/pair/PrivatePair. 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.

/OMONIYI OBAYANJU/
Primary Examiner, Art Unit 2645
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Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

17/012,813 Reexamination
Lietal.
Examiner Art Unit
OMONIYI OBAYANJU 2645 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
* [ A | US-7650152-B2 01-2010 Li; Xiaodong H041.25/0228 455/452 1
* | B | US-20040190598-A1 09-2004 Seki, Hiroyuki H04B7/0669 375/141
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FOREIGN PATENT DOCUMENTS
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T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
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W

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i7/12g13 Lietal
“ “‘ ““‘ Examiner Art Unit
OMONIYI OBAYANJU 2645
CPC
Symbol Type Version
HO4L 2637 F 2013:01:01
HO4W 02 | 2013-01-01
HO4L 2613 | 2013-01-01
H04B 707 | 2013:01:01
HO4L 0007 | 20130101
HO4L 0028 | 2013:01:01
HO4L 03834 | 2013-01-01
HO4L 0008 | 2013-01-01
HO4L 0012 | 2013-01-01
HO4L 2602 | 2013-01-01
HO4W 0446 | 2013:01:01
H04B 0413 | 20130101
HO4L 0048 | 2013:01:01
HO4L 2626 | 2013201204
HO04J 005 | 2013-01-01
HO4L 2646 | 2013-01-01
HO4W 044 | 2013-01-01
HO4L 2657 A 2013:01:01
HO4L 0016 A 20130101
HO4L 0228 A 2013:01:01
HO4L 2607 A 2013201204
HO4L 2655 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
{:,?Mi&%&?ﬁﬁlﬁ’iﬂtuémt 2645 11 February 2021 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No.: 20210211

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i7/12g13 Lietal

OMONIYI OBAYANJU 2645

INTERNATIONAL CLASSIFICATION
CLAIMED

HO4wW

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/OMONIYI OBAYANJU/ 11 February 2021 . . A
Primary Examiner, Art Unit 2645 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No.: 20210211

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i7/12g13 Lietal

OMONIYI OBAYANJU 2645

Claims renumbered in the same order as presented by applicant (J CPA (O T.D. ([ R.1.47
CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original

1 10 19 28

2 11 20 29

3 12 21 30

4 13 22

5 14 23

6 15 24

7 16 25

8 17 26

9 18 27
NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 30
/OMONIYI OBAYANJU/ 11 February 2021 . . A
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1 Issue Fee Payment (PTO-85B) NEO_PT008_8_CI;5ue_Fee_EFS. no 1
p 6325dd33cad5 1fcf1bd8924f24623eb9390f]
2737
Warnings:
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Information:

82884
2 Miscellaneous Incoming Letter NEO_PT008_8_Misc_Transmitt no 2
al_EFS.pdf
db3937034352d65cc8236699d644048247

21b%ab
Warnings:
Information:

Total Files Size (in bytes): 280003

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

3624 7590 02/19/2021 Certificate of Mailing or Transmission
Volpe Koenig I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
30 SOUTH 17TH STREET, 18TH FLOOR addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PHILADELPHIA, PA 19103 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/012,813 09/04/2020 Xiaodong Li NEO-PT008.8 8746

TITLE OF INVENTION: METHOD AND APPARATUS USING CELL-SPECIFIC AND COMMON PILOT SUBCARRIERS IN MULTI-CARRIER, MULTI-

ELL WIRELESS COMMUNICATION NETWORKS
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $1200.00 $0 05/19/2021
EXAMINER ART UNIT | CLASS-SUBCLASS |
OBAYANJU, OMONIYI 2645 370-330000
(lj.F(ljihélmSggSOf correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
.363). f)?aggztsacl)rll{fisaﬁi ll-lr?atti(z] 31 ;f:glstered patent attorneys . Volpe Koenig

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
NEO WIRELESS LLC WAYNE, PENNSYLVANIA

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

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

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

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 22-0493

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature /Andrew D. Buschmeier/ Date February 22, 2021
Typed or printed name ___ Andrew D. Buschmeier Registration No. 73,179
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WREER
User :048472
Sale Accounting Dale02/23/2021

Sale ltem Reference Number Effective Date

17012813 02/22/2021

Document Number Fee Code Fee Code Description Amount Paid Payment Method
120212M036483694 1501 UTILITY APPL ISSUE FEE $1,200.00 Salea
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/012,813 03/30/2021 10965512 NEO-PT008.8 8746
3624 7590 03/10/2021
Volpe Koenig

30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

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

Xiaodong Li, Kirkland, WA;
Neo Wireless LL.C, Wayne, PA;
Titus Lo, Bellevue, WA

Kemin Li, Bellevue, WA;
Haiming Huang, Bellevue, WA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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AQ 120 {(Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313.1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 you are hereby advised that a court action has been
filed in the U.S8. District Court for the Middle District of Tennessee on the following
[] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NQO. DATE FILED U.S. DISTRICT COURT
3:22-cv-00220 3/29/2022 for the Middle District of Tennessee
PLAINTIFF DEFENDANT
NEQ Wireless, LLC Nissan North America Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 g L,;, 730k See attached complaint
2 ,p3%3) 948
3 0e75 941
XCRLEREX
S qQes sy
In the above—entitled case, the following patent{s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment [ Answer [J Cross Bill M Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
R RIEIDS
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE
LYNDA M. HILL VANESSA HAINES 4/4/2022

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2-—~Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case: 3:22-0v-01252-07 Doc #: 2 Filed: 071522 1ot L

AQ 120 (Rev. 08/10)

Pageld & 324

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Northern District of Ohio on the following
M Trademarks or [] Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:22-cv-01252 7/15/2022 Northern District of Ohio

PLAINTIFF DEFENDANT

Neo Wireless LLC FCA US, LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,467,366 6/18/2013 Neo Wireless LLC

2 10,075,941 9/11/2018 Neo Wireless LLC

3 10,447,450 10/15/2019 Neo Wireless LLC

4 10,771,302 9/8/2020 Neo Wireless LLC

5 10,833,908 4/17/2018 Neo Wireless LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment ] Answer ] Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

0195

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director




Case: 3:22-0v-01252-07 Doc #: 2 Filed: 071522 2of 2. Pagelld & 325

REPORT ON THE FILING OR DETERMINATION OF AN ACTION REGARDING A
PATENT OR TRADEMARK

Page 2 of 2

PATENT OR DATE OF PATENT | HOLDER OF PATENT OR TRADEMARK
TRADEMARK NO. | OR TRADEMARK

6 10,965,512 3/30/2021 Neo Wireless LLC
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Case 322-ov-00780-MMH-JBT Document 7 Filed 07/20722  Page & of 4 PageiD 337

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
TO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
: P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Middle District of Florida on the following
|:| Trademarks or |z Patents. ( |:| the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:22-¢cv-780-]-MMHIBT July 15, 2022 Middle District of Florida
PLAINTIFF DEFENDANT

NEO WIRELESS, LLC MERCEDES-BENZ USA, LLC

TRIESE]E/I%RNO. ]?)?{TI]?R(ZIJ:)}];[;/REII{\IIE HOLDER OF PATENT OR TRADEMARK

1 8,467,366 January 23, 2020 Neo Wireless LLC

2 10,833,908 June 16, 2020 Neo Wireless LLC

3 10,075,941 January 23, 2020 Neo Wireless LLC

4 10,447,450 January 23, 2020 Neo Wireless LLC

5 10,965,512 September 4, 2020 Neo Wireless

6 10,771,302 January 23, 2020 Neo Wireless LLC

CLERK (BY) DEPUTY CLERK DATE

ELIZABETH M. WARREN Amy Thomas July 20, 2022

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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AQ 120 (Rev. 08/10)

#:8 Filed: 08/15/22 Lot L

Pageld & 38

8

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Northern District of Ohio on the following
M Trademarks or [] Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:22-cv-01252 7/15/2022 Northern District of Ohio

PLAINTIFF DEFENDANT

Neo Wireless LLC FCA US, LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,467,366 6/18/2013 Neo Wireless LLC

2 10,075,941 9/11/2018 Neo Wireless LLC

3 10,447,450 10/15/2019 Neo Wireless LLC

4 10,771,302 9/8/2020 Neo Wireless LLC

5 10,833,908 4/17/2018 Neo Wireless LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment ] Answer ] Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

Conditional Transfer Order (CTO 1) by the Judicial Panel on Multidistrict Litigation. In re: MDL 3034 Neo Wireless, LLC, Patent Litigation. Case
Transferred to Eastern District of Michigan and assigned to the Honorable Terrence G. Berg.

CLERK

Sandy Opacich

(BY) DEPUTY CLERK

/s/Natalie Wlotzko

DATE

8/15/2022

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director
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Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy




Case: 3:22-0v-01252-07 Doc #: 8 Filed: 081522 2of 2. Pagelld & 339

REPORT ON THE FILING OR DETERMINATION OF AN ACTION REGARDING A
PATENT OR TRADEMARK

Page 2 of 2

PATENT OR DATE OF PATENT | HOLDER OF PATENT OR TRADEMARK
TRADEMARK NO. | OR TRADEMARK

6 10,965,512 3/30/2021 Neo Wireless LLC
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