Doc Code: PA.. PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 06510035

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
directed, the Power of Attorney will not be recognized in the application.

Application Number Not Yet Known
Filing Date June 16, 2020
Li et al.

First Named Inventor

Title CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION
SYSTEM

Art Unit Not Yet Known

Examiner Name Not Yet Known

Attorney Docket Number [NEO-PT012.7

SIGNATURE of Applicant or Patent Practitioner
Signature /Chrls‘“ na R . Wa|Sh/ Pate (Optional | June 16, 2020

Name Christina R. Walsh Registration | 61553

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity) Neo ereless 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.

*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-PTO-9199 and select option 2.
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Doc Code: PA..

P PTO/AIA/82B (07-13)
Document Descnptlon. Power of Attomey 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 ]
]

| 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

|:| The address associated with Customer Number: L
OR

D Firm or
Individual Name

Address

City | State [ | Zip ]

Country

Telephone [ Email I

| 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)

[:] 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 YDl [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. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Total of 1 forms are submitted.

This cotlection 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 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-PT0-9199 and select option 2.
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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)

:;i:/setnl;l;r:ned L| et al E[?;v;:;()):visional Application Number (if
e CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

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. |l 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:

1. [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.

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

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

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

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

snatre’ CNIISEINGA R. Walsh/ June 16, 2020

name o ONristina R. Walsh Paciions 651553

Registration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d)} for signature requirements and certifications.
Submit 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.
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Uisad in Hou of ARG 0R.12)

DECLARATION {37 OFR 1.83) FOR UTHATY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEEY (37 OFR 1.78)

Title of METHODS AND APPARATUS FOR SIGNAL TRANSMISSION AND RECEPTION 4NA
nvention  § BROADBAND COMMUNICATION SYSTEM

Ag the Delow named invenler, Phereby declare thal

This declaration D The attached application, or
iz directed tp:

1,
N

{X} United States spplication o POT intemational application number 130881, 84
flled on Q4132013

Tha above-identified application was made or authosizad i be madse by ma,

t beliave thal | am the orginalinventor of an odginal joint inventor of @ claimed invention i the application. -

s acknowiadgs that any wiliful false statement mads in this daclaration iz pus
> or nprisonment of not more than five (8} years, or both,

sundas 18 1,805, 1008

4 hereby stale that | have reviewsd and understand the contenis of the above identified application, including the olalms,
as amended by any amendmeant.

{ acknowledge tha:daﬁy i disclass Information material o patentabiliity as defined in 37 CF.R, 1.58 including for
continuation-in-part apglications, materal information which becama dvaliable betwaen the fiiing date of the prior
appieation and the national or PCY infernational fiing date of the continuation-in-pari application.

WARNING:

\,

applisent is cautionesd

warite Had in i patent application that may

it pumbars, or eradit card numbers
for payment pUrEoses s never required by the USPTO
Irpcludsel i Joivianty submiitad 0 B USPTG,
i s
O oy \'

epetale ¥
RN

éﬁ\;? FERA

s s
SRETR

SAL NA

Yecie et
Wi

X
X &l
Signaturs: S

FNole: A application data shest (PTO/SR/14 or equivaient), induding naming the enlivg inventive sniity, must accompany ihis form o
uast have been praviously filed, Use an addilional PTG form dor sach additional inventar,

61240-3008, USHHUEGAL283788T7 5.
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DECLARATION (37 CFR 1.63) FOR UTHATY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET{37 CFR 178}

Title of 1 METHODS ti\’\i"‘- APEARATUS *’““GFQ TIGNAL TR AN@W‘“E\WAE\‘D REC LPTEON N A
nvenfion | BROADBAND COMMUNICATION SYSTEM

are that

b
73
=
=
@
o
@,
3]
%
o
&
3
i
4,
3
Z
1
B2
3!
o
e
&
@
2

This denlaration |
fs diracted o

The atlached applic BT

Linited States application or PCT international application number 13/881.842
filadon SER62013 .

FThe above-identited application was made-or auihorized to ba made by me,
{ hadleve that | am the original inventor or awordging! joisl inverdor of a olaimed invention in the spplication,

i hareby acknowiedge that any willful false statement mads in this deckaration is punishable under 18 LLE.C, 1004
By fing or Impriaonmend of not rmore than five (5) vears, or both,

| hereby state thal | have reviewed and understand the contents of the above identified application, inchsding the chalms,
as amended by any amendmeant.

b

SRSRG i}?\-ﬁi Tor

i “ da\@ w§ i prie

LEGAL NAME OF INVENTOR

& $
ey . N & ?
inventer Thus Lo Dater $o7 7R SR 5
> 2 ™ R

Signature;

Nota: Arapplication date shaet (PTCGSHBA14 or aquivaient), idcluding raming the enfire inventive eality, must accompany his form or
nus { have been praviously Hled, Use an additfonal PYOAIAGT ferm for each additions! inventor
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Used intiew-of AIADT408-12)

DECLARATION {37 OFR 1.8% ?ﬁﬁ’»iﬁ?ii{ﬁ“ QR ‘§}‘E$%GE§§ APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

1Title of § METHODS AND APPARATUS FOR SIGNAL TRANSMISSION AND RECEPTION IN A
vention 1 BROADBAND COMMUNICATION 3YSTEM

As tha balow namaddrvanion, | hereby decharg that:

"y . T e . .
This declaration 1 1 The attached application, or
R it i
{is dirpctod do o
DN United Slates application or POT intemationst application number 13/8681.942
filad on 8471212013 .

The atove-identified application was mads or authorizad (o be made by me.
{ befieva that | am the onginal inventor or an original jolntinventer of a claimed invention in the application.

harshy acknowlsdge that any witiful false statement made in this declaration is punishabls under 18 U.8.C. 1004
3, f ing or imprisenmant of not more than five (8} years, or both,

t’}‘

{haraby stolg that Fhave reviewsd and understand the contents of the above ideniified application, inchuding the claims,

swamendsd by any amendmant.

; (skz betweeh the ﬁiing siéi““ of tha prioy

WARNING:
Patiticnarfappi it mb fitiing o m,na! rformation in docu
ot { Bt ns

s M Tanvaoe, v ot ooy e
refersncad in a published spplicatioror ¢

9"0«40% submittad for paymant pumposes are';‘.ot f&’iaif‘" i the spp sc*a%m Hs an ??*eﬁmfx}s 3 SR 'zm pm,a iy a.\m..ab.a.

LEGAL NAME OF {NVENTOR

inventon Kemindd . Dater

Slgnaturs:

& An ,3;.p~n,m~ors clata sheet (PTOABME or equivalant), ncluding naming the entive inventive enfily, must accompany this forse oy
Trusthave bgen pr&wcuai*g Had, Use an additiona) PTC ARG form for sach addiliopal inveniorn

§1240-8008 LS OIECALZESTRET3. N
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ﬁﬁﬁi&ﬁi&?i@i\é {37 OFR 1.83) FORUHLITY OR DESIGN APPLICATION USING &N
APPLICATION DATA ‘SHEET {37 CFR 178}

Tithe of 1 METHODS AND APPARA ‘.UQ E“QFC SIGNAL TRANSMISSION AND RECEFTION IN A
jhvention | BROADBAND COMA f’E‘L}\HC;\TEON 8Y \.:T i‘

Ag ihe below namead dnventor, | hereby dectiare that

This m‘saiziaratksng E The atiached apglication, or
is dirested to:
(1 United States application or PCT infernational application number 13/881,842

fHlad on Q441242043

 The shove-idantified application was made o authorized to be madechy me,
{ belleve that | am the adiginal inventor or an originalfaintinventor of 3 claimed Invantiondn the application.

¢ acknowiadge that any willful false siatement made inthis declarationis punishable under 18 US.C. 1801
r:ma. isonment of not more ihan five {5} years, or both,

as amended by any amandment.

{ acknowledge the duly io disclose information material fo patentabiity as defined In 37 CF.R. 1.58 including for
continuation-in-part appliications, material information which bacame available betwaen the filing date of the prior
zpplicaiion and the national or POT interdations! filing dads of the continuation-inepart application.

WARNING:

Paiiionarfapplicant s caulioned to avold submitiing personal indormation in docunients fled in a patent application that may
sondribute o dden
{othar than a che
o supeert @ petition or an application. {f this type of personal information is included in i*mmants submiitad 0 he USPTG
pefiicnarsfapplinants should consider redacting such persans! information from the documents before subenitiing them io tha
 USPTO. Patitionerfapplicent is advised thal the record of 2 patent application is available to the public aftar putilication of the
spplicaiion funless & non-publication request In compliancs with 37 OFR 1.213{8) s made Inthe application) or lsstance of a
gatant. Furthermora, the record from an absndoned spplication may also be avaiiable {o the public if the application is
referanced in 2 publishad application or an issuad p"’em {sea 37 CFR 1.14). Checks and credit sard authorization forms
PTQ-2038 subnittad for payment -ur‘*msm ara ol retsined indhe applisation file and therefore are not publicly avallabla.

{1 hereby state thatd have reviewed and understend the contents of the above identfiad application, including the claims,

iy thaft, Personal information Such as sooial sacuiy numbers, bankasoount numbers, or oredit card numbers
koo oredit card authorization form PTC-2038 submited for prymant purposes} is nevar reguired by the USPTOD

LEGAL NAME OF INVENTOR

f298d
S alming Huang Date: ?‘:’! -7 &2

Mote: Anapplization data shest (PTOISH/A4 or equivaiant), Incitding naming the entirs
it have bean praviousty fled, Usae an addiional PTO/AIAGT forrs for 2ach additional fnventor,

3 inventive frmsy st secompany this farm or

61240-8008 USHHUEGAL2037E734
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First Inventor: Xiaodong Li
Title: CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT012.7
Title: CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT012.7
Title: CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM
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First Inventor: Xiaodong Li Attorney Docket No.: NEO-PT012.7
Title: CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM
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CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application is a continuation of U.S. Patent Application No.
15/953,950, filed April 16, 2018, which is continuation of U.S. Patent Application No.
14/321,615, filed July 1, 2014, which issued on April 17, 2018 as U.S. Patent No.
9,948,488, which is a continuation application of U.S. Patent Application No.
13/861,942, filed April 12, 2013, which issued on July 1, 2014 as U.S. Patent No.
8,767,522, which is a continuation application of U.S. Patent Application No.
13/347,644, filed January 10, 2012, which issued on April 23, 2013 as U.S. Patent
No. 8,428,009, which is a continuation application of U.S. Patent Application No.
12/975,226, filed December 21, 2010, which issued on January 10, 2012 as U.S.
Patent No. 8,094,611, all of which are incorporated herein by reference. U.S. Patent
Application No. 12/975,226 is a continuation application of U.S. Patent Application
No. 10/583,229, filed August 27, 2008, which issued on January 4, 2011 as U.S.
Patent No. 7,864,725, which is the National Stage Application of International
Application No. PCT/US2005/003518, filed January 27, 2005, which claims the
benefit of U.S. Provisional Patent Application No. 60/540,586, filed on January 30,
2004, and of U.S. Provisional Patent Application No. 60/540,032, filed on January
29, 2004.

BACKGROUND

[0002] A direct Sequence Spread Spectrum (DSSS) system is inherently
capable of supporting multi-cell and multi-user access applications through the use
of orthogonal spreading codes. The initial access of the physical channel and
frequency planning are relatively easier because of interference averaging in a
DSSS system. It has been widely used in some existing wireless networks. However,
a DSSS system using orthogonal spreading codes, may suffer severely from the
loss of orthogonally in a broadband environment due to multi-path propagation
effects, which results in low spectral efficiency.

[0003] In broadband wireless communications, Multi-Carrier (MC) technology is
drawing more and more attention because of its capability. An MC system such as
an Orthogonal Frequency Division Multiplexing (OFDM) system is capable of

-
62731791
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supporting broadband applications with higher spectral efficiency. An MC system
mitigates the adverse effects of multi-path propagation in wireless environments by
using cyclic prefixes to extend the signal period as the data is multiplexed on
orthogonal sub-carriers. In effect, it converts a frequency selective channel into a
number of parallel flat fading channels which can be easily equalized with simple
one-tap equalizers. The modulator and the demodulator can be executed efficiently
via the fast Fourier transform (FFT) with much lower cost. However, MC systems are

vulnerable while operating in multi-user and multi-cell environments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figure 1 illustrates a basic structure of a multi-carrier signal in the
frequency domain, made up of subcarriers.

[0005] Figure 2 illustrates a radio resource being divided into small units in both
frequency and time domains.

[0006] Figure 3 illustrates a frame structure of an exemplary OFDM system.
[0007] Figure 4 illustrates three examples of a subframe structure in the
exemplary OFDM system.

[0008] Figure 5 illustrates slot structure of the OFDM system and the overlay
system.

[0009] Figure 6 is an illustration of MC signals overlaid with DSSS signals in the
frequency domain where the power level of the DSSS signal is much lower than that
of the MC signal.

[0010] Figure 7 is same as Figure 6 wherein not all MC subchannels are
occupied.

[0011] Figure 8 illustrates a transmitter structure of MC and DSSS overlay
system.

[0012] Figure 9 illustrates a receiver structure of MC and DSSS overlay system.
[0013] Figure 10 illustrates examples of communications between a base

station and muitiple mobile stations transmitting DSSS and MC signals.

[0014] Figure 11 illustrates a mobile station sending DSSS signals to its current
serving base station, or other base stations.

[0015] Figure 12 illustrates using interference cancellation technique to cancel

interfering DSSS signal in a composite signal to obtain a clearer MC signal.

6273179-1
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[00186] Figure 13 illustrates a DSSS signal and a MC signal fully overlaid or
partially overlaid at MC symbol or slot boundary in time domain.

[0017] Figure 14 illustrates a DSSS signal with a high Peak to Average Ratio in
frequency domain causing strong interference to certain MC subcarriers.

[0018] Figure 15 illustrates using spectrum nulls in DSSS signal to protect an
MC control subchannel.

[0019] Figure 16 illustrates spectrum control for DSSS signal using simple sub-
sampling method.

[0020] Figure 17 illustrates examples of communications between a base
station and multiple mobile stations transmitting both DSSS and MC signals.

[0021] Figure 18 illustrates a typical channel response in the time and
frequency domains. By estimating the peaks of a channel response in the time

domain, the channel profile in the frequency domain can be obtained.

DETAILED DESCRIPTION

[0022] A broadband wireless communication system where both the Multi-
Carrier (MC) and direct Sequence Spread Spectrum (DSSS) signals are intentionally
overlaid together in both time and frequency domains is described. The system
takes advantage of both MC and DSSS techniques to mitigate their weaknesses.
The MC signal is used to carry broadband data signal for its high spectral efficiency,
while the DSSS signal is used for special purpose processing, such as initial random
access, channel probing, and short messaging, in which signal properties such as
simplicity, self synchronization, and performance under severe interference are of
concern. In the embodiments of this invention both the MC and the DSSS signals
are distinguishable in normal operations and the interference between the overlaid
signals is insufficient to degrade the expected performance of either signal.

[0023] Unlike a typical CDMA system where the signals are designed to be
orthogonal in the code domain or an OFDM system where the signals are designed
to be orthogonal in frequency domain, the embodiments of this invention overlay the
MC signal, which is transmitted without or with very low spreading, and the DSSS
signal, which is transmitted at a power level lower than that of the MC signal.

[0024] In accordance with aspects of certain embodiments of this invention, the

MC signal is modulated on subcarriers in the frequency domain while the DSSS

6273179-1
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signal is modulated by the information bits or symbols in the time domain. In some
cases the information bits modulating the DSSS sequence are always one.

[0025] This invention further provides apparatus and means to implement the
mentioned processes and methods in a broadband wireless multi-access and/or
multi-cell network, using advanced techniques such as transmit power control,
spreading signal design, and iterative cancellation.

[0026] The mentioned MC system can be of any special format such as OFDM
or Multi-Carrier Code Division Multiple Access (MC-CDMA). The presented methods
and apparatus can be applied to downlink, uplink, or both, where the duplexing
technique can be either Time Division Duplexing (TDD) or Frequency Division
Duplexing (FDD).

[0027] Various embodiments of the invention are described to provide specific
details for thorough understanding and enablement; however, the aspects of the
invention may be practiced without such details. In some instances, well-known
structures and functions have not been shown or described in detail to avoid
unnecessarily obscuring the essential matters.

[0028] Unless the context clearly requires otherwise, throughout the description

TS

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

N

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.

MULTI-CARRIER COMMUNICATION SYSTEM

[0029] The physical media resource (e.g., radio or cable) in a multi-carrier
communication system can be divided in both the frequency and time domains. This

canonical division provides a high flexibility and fine granularity for resource sharing.

6273179-1
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[0030] The basic structure of a multi-carrier signal in the frequency domain is
made up of subcarriers. Within a particular spectral band or channel, there are a
fixed number of subcarriers. There are three types of subcarriers:

1. Data subcarriers, which contain information data;

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

as estimation of system parameters; and

3. Silent subcarriers, which have no energy and are used for guard bands and
DC carrier.
[0031] Figure 1 illustrates a basic structure of a multi-carrier signal in the

frequency domain, made up of subcarriers. The data subcarriers can be arranged
into groups called subchannels to support scalability and multiple-access. The
carriers forming one subchannel are not necessarily adjacent to each other. As
depicted in Figure 1, each user may use part or all of the subchannels.

[0032] Figure 2 illustrates a radio resource being divided into small units in both
frequency (subchannels) and time domains (time slots). The basic structure of an

MC signal in the time domain is made up of time slots to support multiple-access.

AN EXEMPLARY MC SYSTEM

[0033] An OFDM system is used in the system as a special case of an MC
system. The system parameters for the uplink under consideration are listed in
Table 1. Figure 3 illustrates a frame structure of a suitable OFDM system. In this
system, a 20ms frame 310 is divided into four 5ms subframes 312. One subframe
312 consists of six time slots 314 and two special periods 316, which serve transition
time from downlink to uplink and vise versa. The six time slots in one subframe can
be configured as either uplink or downlink slots symmetrically or asymmetrically.
[0034] Figure 4 illustrates three examples of a subframe structure in an OFDM
system: one symmetric configuration 412 and two asymmetric configurations 414,
each with differing number of uplink (UL) and downlink (DL) slots. Figure 5 illustrates
a slot structure of an OFDM system and an overlay system. One 800us time slot 510
is comprised of 8 OFDM symbols 512, which are overlaid by DSSS signals 514 in
the time domain. Two guard periods GP1 and GP2 are allocated for the DSSS
signal 514.

6273179-1
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Table 1: Uplink system parameters

Data Rate 2,4, 8,16, 24 Mbps
Modulation QPSK, 16-QAM
Coding rate 178, 1/4, 112, 3/4
IFFT/FFT size 1024

OFDM symbol duration 100 us

Guard interval 1111 us

Subcarrier spacing 9.765625 kHz

System sampling rate (fs) (11.62 MHz

Channel spacing 10 MHz

DETAILED DESCRIPTION OF A MC AND DSSS OVERLAY SYSTEM

[0035] Figure 5 illustrates the overlay of the MC and DSSS signals, where the
DSSS signal overlaps with the MC signal in the time domain. The overlaid signal can
be aligned at the boundary of MC slot or MC symbol when they are synchronized
(for example, DSSS signal #k in Figure 5). It can also be not aligned when they are
not synchronized (for example, DSSS signal #j in Figure 5). In one embodiment, the
DSSS signal is placed at the period of cyclic prefix of the OFDM symbol.

[0036] Figure 6 is an illustration of MC signals overlaid with DSSS signals in the
frequency domain where the power level of the DSSS signal is much lower than that
of the MC signal. The subcarriers in a subchannel are not necessarily adjacent to
each other in the frequency domain. Figure 7 is similar to Figure 6 wherein not all
MC subchannels are occupied. It illustrates a scenario where some MC subchannels
are not energized.

[0037] In another embodiment, the MC signal is modulated on subcarriers in
the frequency domain while the DSSS signal is modulated in either the time domain
or the frequency domain. In one embodiment the modulation symbol on the DSSS
sequence is one and the sequence is unmodulated.

[0038] Figure 8 illustrates a transmitter structure 800 of an MC and DSSS
overlay system, wherein the MC signal and DSSS signal are added together prior to
Digital to Analog (D/A) conversion 830. In Figure 8, the top branch 810 is an OFDM
transmitter and the bottom branch 820 is the spread spectrum transmitter. In the MC
transmitter, the S/P buffer converts the sequential inputs into parallel outputs, which

6-
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are in turn inputted to the inverse discrete Fourier transform (IDFT). The outputs
from the IDFT are the time domain signals, which are converted from parallel to
sequential signals after a cyclic prefix is added. Adding the prefix can also be
performed after the P/S conversion. In the spread spectrum transmitter, the DSSS
sequence is modulated by the information bits or symbols and the modulated signals
will undergo pulse-shaping filtering so that the signal spectrum meets specified
criteria.

[0039] A digital attenuator (G1) is used for the DSSS signal to adjust its
transmitted signal level relative to the MC signal. The two signals are overlaid in the
digital domain before converting to a composite analog signal. A second analog
variable gain (G2) is used subsequent to the D/A converter 830 to further control the
power level of the transmitted signal. When the MC signal is not present, both G1
and G2 will be applied to the DSSS signal to provide sufficient transmission dynamic
range. G2 can be realized in multiple circuit stages.

[0040] Figure 9 illustrates a receiver structure 200 of an MC and DSSS overlay
system. A composite signal is processed by a MC receiver 210 and DSSS receiver
920. At the receiver side, after automatic gain control (AGC), an Analog-to-Digital
(A/D) converter 930 converts the received analog signal to digital signal. The MC
receiver basically performs a reverse process of the MC transmitter. The MC
synchronization circuit carries out the synchronization in both time and frequency for
the receiver to function properly. The outputs of the P/S are information bits or
symbols. To detect whether a DSSS signal is present, the signal is despread with a
matched filter or a correlator, using the access sequence, to check if the correlation
peak exceeds a predefined threshold. The information from the DSSS receiver 920
will then be used to decode the mobile station’s signature in the case of initial
random access,; to derive the channel information in the case of channel probing; or
to decode the information bit in the case of short messaging.

[0041] In one embodiment a rake receiver is used in the DSSS receiver 920 to
improve its performance in a multi-path environment. In another embodiment, the
MC signal is processed as if no DSSS signal is present. In yet another embodiment,
advanced interference cancellation techniques can be applied to the composite
signal to cancel the DSSS signal from the composite signal thus maintaining almost

the same MC performance.
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[0042] The transmitted composite signal for user i/ can be represented by:

s, (1) :Gg,z *[Gi,l*sx,SS () +b, *Si,MC ®)] (1M

where bi is O when there is no MC signal and is 1 when an MC signal is present.

Similarly, G,, is 0 when there is no DSSS signal and varies depending on the power

setting of the DSSS signal relative to the MC signal when a DSSS signal is present.

G,, is used to control the total transmission power for user /. The received signal

can be represented by:
M
r)=>s,(0+N+I (2)
i=1

where A7 is the total number of mobile station actively communicating with the
current base station, & is the Gaussian noise, and / is the total interference from all

the mobile stations in current and other base stations.

[0043] Denoting the received power of the MC signal as P, and the received
power of the DSSS signal as Pgs, the signal to interference and noise ratio (SINR) for
the MC signal is:

SINRysc= Pye 7/ (N+1) 3)

when the DSSS signal is not present; and is
SINR yyo= Pyic/ _(?V*F[*i*PSS) (4)

when the DSSS signal is present. The system is designed such that the SINR yc
meets the SINR requirement for the MC signal and its performance is not

compromised in spite of interference from the overlaid DSSS signal.

[0044] In one embodiment, the DSSS signal is power controlled such that Pss is
well below the noise level, V.
[0045] On the other hand, the SINR for the DSSS signal is

SINRss= Pss/ (N+1+Pagc) (5)

[0046] Denoting the spreading factor for the DSSS signal as Ksr, the effective
SINR for one symbol after despreading is:

SINR ’ss= Pss * Ksp/ (N+1+Pac) (6)

[0047] SINR’ss must be high enough to meet the performance requirement when

detecting or decoding the information conveyed in the DSSS signal. In one
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embodiment, Ksr is chosen to be 1000, so that the DSSS signal is boosted with
30dB spreading gain after despreading.

[0048] Figure 11 illustrates a mobile station 1110 sending DSSS signals to its
current serving base station or other base stations. The latter case is especially
helpful in hand-off processes. In this Figure, a mobile station MSy is communicating

with a BS; using an MC signal while transmitting a DSSS signal to BS.

POWER CONTROL

[0049] As discussed above, one design issue is to minimize the power of the
DSSS signal to reduce its interference with the MC data signal. In one embodiment,
the initial power setting of a mobile station, 7 » (in dBm), is set based on path loss,
Lya (in dB), and the desired received power level at the base station, Pps x4 (in
dBm),

Taas x = Pps e des + Lpan —C1—C> (7)
[0050] C; (in dB) is set to a proper value so that the SINR of the MC as
specified in equation (4) meets its requirement. C, (in dB) is an adjustment to
compensate for the power control inaccuracy. Open loop power control inaccuracy is
mainly caused by a discrepancy between an estimated path loss by the mobile
station and the actual path loss.
[0051] In one embodiment, C; is set to 9dB for MC using QPSK modulation with
Y2 error control coding or 15dB for MC using 16QAM modulation with 7% error control
coding. C; is set to 10dB or 2dB depending on whether the mobile station is under
open loop power control or closed loop power control. Power control for the DSSS
signal also eases the spectrum mask requirement for the DSSS signal because the
DSSS signal level is much lower than that of the MC signal.
[0052] With total power offset of C; + C; subtracted from an initial transmission
power of the DSSS signal, the spreading factor of the DSSS signal needs to be set
high enough (e.g., 512 (27dB) or higher) so that the DSSS signal can be detected in
normal conditions. This requires a sufficient number of bits of the A/D converter at
the base station, for example, 12 bits.
[0053] In one embodiment, the D/A converter at the mobile station uses 12 bits,

among which 8 bits are targeted for the MC signal (assuming 3 bits are reserved for
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MC peak to average consideration). Thus, there are enough bits left for the DSSS

signal even with significant attenuation relative to the MC signal.

CANCELING THE INTERFERENCE OF DSSS SIGNAL TO THE MC SIGNAL

[0054] In one embodiment, the base station employs interference cancellation
techniques to cancel the DSSS interference to the MC signal. Figure 12 illustrates a
system for using an interference cancellation technique to cancel an interfering
DSSS signal in a composite signal to obtain a clearer MC signal. First, a DSSS
signal is detected by the DSSS receiver 1220; then it is subtracted (decision
directed) from the total received signal to obtain a cleaner MC data signal in the MC
receiver 1210, as illustrated in Figure 12. In another embodiment, muitiple step
iterative cancellation can be applied to further improve the effectiveness of the
interference cancellation. The MC receiver basically performs a reverse process of
the MC transmitter mentioned above. The MC synchronization circuit carries out the
synchronization in both time and frequency for the receiver to function properly. The

outputs of the P/S are information bits or symbols.

DSSS SIGNAL DESIGN

[0055] DSSS sequences are chosen to have good autocorrelation and cross-
correlation properties (i.e., with high peak to sidelobe ratio). In one embodiment,
pulse-shaping is applied to restrict the spectrum mask of DSSS signals and to
reduce impacts on the MC signals in the frequency domain. For example, the
transmitter pulse-shaping filter applied to the DSSS signal can be a root-raised
cosine (RRC) with roll-off factor o in the frequency domain. The impulse response of
the chip impulse filter RCy(7) is

! (1a))+4a ; cos(ﬂ; (1+a))

sin[n 7
RC, (t ) = - -

4 ! 1- 4aL}
TC TC/

(8)
where 7. is the chip duration.

[0056] Figure 13 illustrates a DSSS signal and a MC signal fully overlaid or
partially overlaid with an MC symbol or slot boundary in the time domain. The DSSS
and the MC signals may be aligned at the symbol (or slot) boundary when they are
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synchronized, or partially overlapped in the time domain when they are not
synchronized, as shown in Figure 13, where a DSSS signal #m 1302 fully overlaps
with a MC symbol (or slot) 1304 in time domain, while a DSSS signal #n 1306
overlaps with the MC symboaol (or slot) only partially.

[0057] Figure 14 illustrates a DSSS signal with a high Peak to Average Ratio in
the frequency domain causing strong interference to certain MC subcarriers. The
sequence used to spread the DSSS signal has to be designed to avoid cases where
the DSSS signal may have a high Peak to Average ratio (PAR) in the frequency
domain and its spikes may cause severe interference with some MC subcarriers, as
illustrated in Figure 14. In one embodiment, the DSSS sequence is designed so that,
in partial or in full, it has low PAR in the frequency domain using signal processing
techniques, such as a PAR reduction algorithm. Either binary or non binary
sequences can be used.

[0058] In another embodiment, Golay complementary sequences, Reed-Muller
codes, or the codes designed with similar construction methods may be used to
control the PAR of DSSS sequences in the frequency domain, thereby limiting the
interference of DSSS signals to MC signals, which are demodulated in the frequency
domain. In one embodiment, guard periods are added to the DSSS signal which
overlaps with one MC symbol, as shown by DSSS signal #p 1308 in Figure 13. The
guard periods ensure that a well-designed DSSS sequence (with low PAR in
frequency domain) causes little interference with the MC subcarriers even when
there is time misalignment in a DSSS signal relative to the OFDM symbol period.
[0059] Within MC subcarriers, the control subcarriers are more important than
the data subcarriers and may need to have a better protection in the overlay system.
[0060] Figure 15 illustrates using spectrum nulls in the DSSS signal 1502 to
protect an MC control subchannel. In one embodiment, the DSSS sequence is
designed to have spectrum nulls at MC control subchannels to avoid excess
interference with the uplink MC control signals 1504, as illustrated in Figure 15. One
such scheme is to use sub-sampling such that the chip rate of the DSSS signal is
1/2 or 2/3 of the system sampling rate, which means the DSSS spectrum will only
occupy the center portion with a width of 5.76MHz or 7.68MHz out of the 10MHz
available spectrum 1506, as shown in Figure 16. lts interference with the MC sub-

carriers over the rest of the spectrum will be much lower where the MC subchannels,
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carrying control information or using higher modulation subcarriers (such as
16QAM), are placed.

INITIAL RANDOM ACCESS USING THE OVERLAY SCHEME

[0061] Figure 10 illustrates a DSSS signal used as initial random access by the
mobile station MS; 1004, in an overlay system. In the mean time, MS, and MSy are
transmitting MC signals to the base station BS; 1002 . In one embodiment of the
invention, the DSSS signal is used for initial random access and the MC signal is
used by multiple mobile stations to transmit high rate data and related control
information, as illustrated in Figure 10. In this arrangement the mobile station MS; is
transmitting its initial access DSSS signal simultaneously with the MC signals from
other mobile stations (in this case, MS, and MSx) to the base station BS..

[0062] In the initial random access of a multi-carrier multiple access system, a
mobile station cannot transmit directly onto the control subchannel because its
transmission time and power have not been aligned with other mobile stations.
When this mobile station powers up or wakes up from a sleep mode, it first listens to
a base station broadcasting channel and finds an available random access DSSS
channel. It then sends an initial random access signal over the DSSS channel with a
certain signature code or sequence that is designated to the corresponding base
station and is broadcasted to all the maobile stations by each base station.

[0063] The initial access DSSS signal arrives at the base station together with
MC signals from other mobile stations, each carrying data and control information.
The initial power level of the DSSS signal is based on the open power loop control
settings. A sufficient guard period is reserved in the DSSS signal to account for initial
time alignment uncertainty, as shown in Figure 5.

[0064] If the base station successfully detects the DSSS signal, it sends the
acknowledgement (ACK) carrying information such as a signature or other unique
mobile station identifier and power and time adjustments of the mobile on the
downlink control channel in the next available timeslot. The mobile station whose
transmission signature matches that of the acknowledgement then moves to the
designated uplink MC control channel using the assigned time and power values

and further completes the message transmission.
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[0065] If no feedback is received at the mobile station after a pre-defined
number of slots, it assumes that the access slot was not detected by the base
station, and will ramp up the transmission power of the DSSS signal by one step and
re-transmit it, until it reaches the maximum allowable transmit signal power or the
maximum retry times. In one embodiment, the power ramping step of the mobile
station is set to be 1dB or 2dB which is configured by the base station on the
downlink broadcasting channel. The maximum allowable transmit signal power and
the retry times are also controlled by the base station depending on the uplink
modulation/coding scheme and available access channels. During the initial random

access, the DSSS signal can also be used for channel probing and short messaging.

CHANNEL PROBING USING DSSS IN THE OVERLAY SYSTEM

[0066] In one embodiment of the invention, the DSSS signal is used to assist
estimation of channel characteristics. In this case, the mobile station is already
synchronized in time and frequency with the base station, and its transmission of the
MC signal is under closed-loop power control with the base station.

[0067] Figure 17 illustrates examples of communications between a base
station 1702 and multiple mobile stations 1704 transmitting both DSSS and MC
signals. DSSS signal is used for channel probing or to carry short messages. In this
case, MS; 1704 is transmitting both an MC signal and a DSSS signal to the base
station BS; 1702. It is also under closed loop power control with the base station BS;
1702. In Figure 17, the mobile station MS; 1704 is transmitting its DSSS signal
simultaneously with its own MC signal. Other mobile stations (in this case, MS, 1704
and MSk 1704) are transmitting either MC or DSSS signals to the base station BS;
1702.

[0068] Figure 18 illustrates a typical channel response in the time domain 1802
and the frequency domain 1804. By estimating the peaks of a channel response in
the time domain 1802, the channel profile in the frequency domain 1804 can be
obtained. A typical channel response in the time domain and frequency domain for a
broadband wireless system is shown in Figure 18. Using a matched filter in the
DSSS receiver at the base station, the peaks of a channel response in time can be

detected.
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[0069] When closed loop power control is used, the initial power settings will be
much more accurate than by using open loop power control alone. Thus, the margin
reserved for power control inaccuracy can be reduced to a much smaller value.
Furthermore, a bigger spreading factor can be used since no data information needs
to be conveyed in the DSSS signal. This leaves a dynamic range large enough for
detecting multi-path peaks from the output of the maich filter or correlator, thereby
generating a better channel profile. When and how often a mobile station should
send the DSSS signal for channel probing is configurable by the network or the
mobile station.

[0070] In one embodiment, the base station dictates the mobile station to
transmit the channel probing DSSS when it needs an update of the mobile station’s
channel characteristics. In another embodiment, the base station polls the mobile
station during its silent period and gets an update of the mobile station’s information
such as transmission timing and power from the probing DSSS signal. In yet another
embodiment, the channel profile information is used by the base station to determine
the proper modulation/coding and pilot pattern. In yet another embodiment, the
channel profile information is used for advanced antenna techniques such as
beamforming. In one embodiment, channel probing with the DSSS signaling is

performed without close loop power control or time synchronization.

SHORT MESSAGE USING DSSS IN THE OVERLAY SYSTEM

[0071] In one embodiment of the invention, the DSSS signal is used to carry
short messages. In this case, the mobile station is already synchronized in time and
frequency with the base station, and its transmission of a MC signal is also under
closed-loop power control with the base station. As shown in Figure 17, the mobile
station MS; is transmitting its DSSS signal carrying a short message simultaneously
with its own MC signal. Other mobile stations (in this case, MS, and MSk) are
transmitting either the MC signal or DSSS signal to the base station BS;. In this
case, the short message carried by the DSSS signal has a much lower data rate
compared with that of the MC signal. In another embodiment, short messaging using
the DSSS signaling is performed without close loop power control or time
synchronization.

[0072] The above detailed description of the embodiments of the invention is

not intended to be exhaustive or to limit the invention to the precise form disclosed
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above or to the particular field of usage mentioned in this disclosure. 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. Also, the teachings of
the invention provided herein can be applied to other systems, not necessarily the
system described above. The elements and acts of the various embodiments
described above can be combined to provide further embodiments.

[0073] All of the above patents and applications and other references, including
any that may be listed in accompanying filing papers, 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.

[0074] Changes can be made to the invention in light of the above "Detailed
Description." While the above description details certain embodiments of the
invention and describes the best mode contemplated, no matter how detailed the
above appears in text, the invention can be practiced in many ways. Therefore,
implementation details may vary considerably while still being encompassed by the
invention disclosed herein. As noted above, particular terminology used when
describing certain features or aspects of the invention should not be taken to imply
that the terminology is being redefined herein to be restricted to any specific
characteristics, features, or aspects of the invention with which that terminology is
associated.

[0075] 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 section explicitly defines such
terms. Accordingly, the actual scope of the invention encompasses not only the
disclosed embodiments, but also all equivalent ways of practicing or implementing
the invention under the claims.

[00786] 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. 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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CLAIMS
What is claimed is:

1. A mobile station comprising:
a transmitter configured to:

transmit, to a base station, a first uplink signal within a frequency band,
wherein the first uplink signal is an orthogonal frequency division multiplexing
(OFDM) signal and utilizes a frame format comprising a plurality of timeslots,
each timeslot comprising a plurality of OFDM symboils;

transmit, to the base station, an initial random access signal followed
by a guard period in only a portion of the frequency band, wherein the initial
random access signal includes a sequence associated with the base station
and a time duration of the initial random access signal and the guard period is
greater than a time duration of at least one of the plurality of OFDM symbols;
and

a receiver configured to receive, from the base station, a response

message.

2. The mobile station of claim 1, wherein:

the receiver is configured to determine if the response message identifies the
sequence associated with the base station in the initial random access signal, and

on a condition that the response message identifies the sequence associated
with the base station in the initial random access signal, the transmitter is configured

to transmit a second uplink signal.

3. The mobile station of claim 2, wherein the response message includes
power adjustment information and wherein the transmitter is configured to transmit

the second uplink signal according to the power adjustment information.

4. The mobile station of claim 1, wherein the portion of the frequency band
used for transmission of the initial random access signal does not include control

channels.
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5. The mobile station of claim 1, wherein the response message includes a

mobile station identifier assigned to the mobile station.

6. The mobile station of claim 1, wherein the time duration of the initial
random access signal and the guard period is greater than a time duration of at least

two of the plurality of OFDM symbols.

7. The mobile station of claim 1, wherein the frequency band includes an
outer portion and a center portion, wherein the portion of the frequency band for the
initial random access signal is in the center portion and uplink control signals are

sent in the outer portion.

8. The mobile station of claim 1, wherein the initial random access signal

is a spread spectrum signal.

9. The mobile station of claim 1, wherein:
the receiver is further configured to receive broadcast information from the
base station, the broadcast information indicating at least one sequence associated

with the base station for use in producing the initial random access signal.

10. The mobile station of claim 1, wherein the transmitter includes an OFDM
transmitter signal processing circuit comprising: a serial to parallel converter, an
inverse Fourier transform, and a cyclic prefix addition circuit; and

the OFDM transmitter signal processing circuit outputs the first uplink signal.

11. A method performed by a mobile station, the method comprising:

transmitting, to a base station, a first uplink signal within a frequency band,
wherein the first uplink signal is an orthogonal frequency division multiplexing
(OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each
timeslot comprising a plurality of OFDM symbols;

transmitting, to the base station, an initial random access signal followed by a
guard period in only a portion of the frequency band, wherein the initial random

access signal includes a sequence associated with the base station and a time
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duration of the initial random access signal and the guard period is greater than a
time duration of at least one of the plurality of OFDM symbols; and

receiving, from the base station, a response message.

12. The method claim 11, further comprising:

determining if the response message identifies the sequence associated with
the base station in the initial random access signal; and

on a condition that the response message identifies the sequence associated
with the base station in the initial random access signal, transmitting a second uplink

signal.

13. The method of claim 12, wherein the response message includes power
adjustment information and wherein the second uplink signal is transmitted

according to the power adjustment information.

14. The method of claim 11, wherein the portion of the frequency band used
for transmission of the initial random access signal does not include control

channels.

15. The method of claim 11, wherein the response message includes a

mobile station identifier assigned to the mobile station.

16. The method of claim 11, wherein the time duration of the initial random
access signal and the guard period is greater than a time duration of at least two of

the plurality of OFDM symboils.

17. The method of claim 11, wherein the frequency band includes an outer
portion and a center portion, wherein the portion of the frequency band for the initial
random access signal is in the center portion and uplink control signals are sent in

the outer portion.

18. The method of claim 11, wherein the initial random access signal is a

spread spectrum signal.
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19. The method of claim 11, further comprising:
receiving broadcast information from the base station, the broadcast
information indicating at least one sequence associated with the base station for use

in producing the initial random access signal.

20. The method of claim 11, wherein the first uplink signal is provided by an
OFDM transmitter signal processing circuit comprising: a serial to parallel converter,

an inverse Fourier transform, and a cyclic prefix addition circuit.

21. A mobile station comprising:
a first type of transmitter signal processing circuit configured to:

generate a first uplink signal, wherein the first uplink signal is an
orthogonal frequency division multiplexing (OFDM) signal and utilizes a frame
format comprising a plurality of timeslots, each timeslot comprising a plurality
of OFDM symbols;

modulate the first uplink signal onto a first set of OFDM subcarriers;

a second type of transmitter signal processing circuit configured to generate
an initial random access signal followed by a guard period, wherein the initial
random access signal includes a sequence associated with a base station and a
time duration of the initial random access signal and the guard period is greater than
a time duration of least one of the plurality of OFDM symboils;

a circuit configured to provide at least the first uplink signal or the initial
random access signal to output a digital signal;

a digital-to-analog (D/A) conversion circuit configured to convert the digital
signal to an analog signal;

an antenna configured to transmit, to the base station, the analog signal in a
frequency band, wherein the initial random access signal occupies in a frequency
domain only a portion of the frequency band;

the antenna configured to receive, from the base station, a second analog
signal;

an analog-to-digital (A/D) conversion circuit configured to convert the second

analog signal to a second digital signal; and

-19-

6273179-1

0050

Ford Motor Co.
Exhibit 1002
Page 050



NEO-PTO12.7

a receiver circuit configured to receive, based on the second digital signal, a

response message.

22. The mobile station of claim 21, wherein:

the receiver circuit is configured to determine if the response message
identifies the sequence associated with the base station in the initial random access
signal; and

on a condition that the response message identifies the sequence associated
with the base station in the initial random access signal, the first type of transmitter

signal processing circuit is configured to transmit a second uplink signal.

23. The mobile station of claim 22, wherein the response message includes
power adjustment information and wherein the first type of transmitter signal
processing circuit is configured to transmit the second uplink signal according to the

power adjustment information.

24. The mobile station of claim 21, wherein the portion of the frequency band
used for transmission of the initial random access signal does not include control

channels.

25. The mobile station of claim 21, wherein the response message includes

a mobile station identifier assigned to the mobile station.

26. The mobile station of claim 21, wherein time duration of the initial random
access signal and the guard period is greater than a time duration of at least two of

the plurality of OFDM symbols.

27. The mobile station of claim 21, wherein the frequency band includes
an outer portion and a center portion, wherein the portion of the frequency band for
the initial random access signal is in the center portion and uplink control signals are

sent in the outer portion.
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28. The mobile station of claim 21, wherein the initial random access

signal is a spread spectrum signal.

29. The mobile station of claim 21, wherein:

the receiver circuit is further configured to receive broadcast information from
the base station, the broadcast information indicating at least one sequence
associated with the base station for use in producing the initial random access

signal.

30. The mobile station of claim 21, wherein:

the first type of transmitter signal processing circuit is an OFDM transmitter
signal processing circuit comprising: a serial to parallel converter, an inverse Fourier
transform, and a cyclic prefix addition circuit; and

the OFDM transmitter signal processing circuit outputs the first uplink signal.
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ABSTRACT

In a broadband wireless communication system, a spread spectrum signal is
intentionally overlapped with an OFDM signal, in a time domain, a frequency
domain, or both. The OFDM signal, which inherently has a high spectral efficiency, is
used for carrying broadband data or control information. The spread spectrum
signal, which is designed to have a high spread gain for overcoming severe
interference, is used for facilitating system functions such as initial random access,
channel probing, or short messaging. Methods and techniques are devised to
ensure that the mutual interference between the overlapped signals is minimized to
have insignificant impact on either signal and that both signals are detectable with

expected performance by a receiver.
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B. Applicant DOES NOT authocrize 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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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
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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 (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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

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

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

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

In the PATENT APPLICATION of:

NEO WIRELESS LLC
Application No.:  16/902,740
Confirmation No.: 1020
Filed: June 16, 2020

For: CHANNEL PROBING SIGNAL FOR A
BROADBAND COMMUNICATION SYSTEM

Group: 2827

Examiner: Not Yet Known

Our File:
Date:

PRELIMINARY AMENDMENT

Mail Stop Amendment (via EFS)
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

NEO-PT012.7
June 19, 2020

Applicant respectfully request that the above-captioned application be

amended prior to the initial office action as follows.
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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
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Applicant: NEO WIRELESS LLC
Application No.: 16/902,740

REMARKS
Pursuant to this Preliminary Amendment, claim 21 is amended.
Consideration and entry of this Preliminary Amendment is respectfully
requested.
Respectfully submitted,
NEO WIRELESS LLC
By /Christina R. Walsh/

Christina R. Walsh
Registration No. 61,553

Volpe and Koenig, P.C.

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

CRW/jrrs
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Amendments to the Claims:
This listing of claims will replace all prior versions, and listings, of claims in
the application:

Listing of Claims:

1. (Original) A mobile station comprising:

a transmitter configured to:

transmit, to a base station, a first uplink signal within a frequency band,
wherein the first uplink signal is an orthogonal frequency division multiplexing
(OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each
timeslot comprising a plurality of OFDM symbols;

transmit, to the base station, an initial random access signal followed by a
guard period in only a portion of the frequency band, wherein the initial random
access signal includes a sequence associated with the base station and a time
duration of the initial random access signal and the guard period is greater than a
time duration of at least one of the plurality of OFDM symbols; and

a receiver configured to receive, from the base station, a response

message.

2. (Original) The mobile station of claim 1, wherein:

the receiver is configured to determine if the response message identifies the
sequence associated with the base station in the initial random access signal; and

on a condition that the response message identifies the sequence associated
with the base station in the initial random access signal, the transmitter is

configured to transmit a second uplink signal.
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3. (Original) The mobile station of claim 2, wherein the response
message includes power adjustment information and wherein the transmitter is
configured to transmit the second uplink signal according to the power adjustment

information.

4. (Original) The mobile station of claim 1, wherein the portion of the
frequency band used for transmission of the initial random access signal does not

include control channels.

5. (Original) The mobile station of claim 1, wherein the response

message includes a mobile station identifier assigned to the mobile station.

6. (Original) The mobile station of claim 1, wherein the time duration of
the initial random access signal and the guard period is greater than a time

duration of at least two of the plurality of OFDM symbols.

7. (Original) The mobile station of claim 1, wherein the frequency band
includes an outer portion and a center portion, wherein the portion of the frequency
band for the initial random access signal is in the center portion and uplink control

signals are sent in the outer portion.

8. (Original) The mobile station of claim 1, wherein the initial random

access signal is a spread spectrum signal.

9. (Original) The mobile station of claim 1, wherein:
the receiver is further configured to receive broadcast information from the
base station, the broadcast information indicating at least one sequence associated

with the base station for use in producing the initial random access signal.
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10. (Original) The mobile station of claim 1, wherein the transmitter
includes an OFDM transmitter signal processing circuit comprising: a serial to
parallel converter, an inverse Fourier transform, and a cyclic prefix addition circuit;
and

the OFDM transmitter signal processing circuit outputs the first uplink

signal.

11. (Original) A method performed by a mobile station, the method
comprising:

transmitting, to a base station, a first uplink signal within a frequency band,
wherein the first uplink signal is an orthogonal frequency division multiplexing
(OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each
timeslot comprising a plurality of OFDM symbols;

transmitting, to the base station, an initial random access signal followed by a
guard period in only a portion of the frequency band, wherein the initial random
access signal includes a sequence associated with the base station and a time
duration of the initial random access signal and the guard period is greater than a
time duration of at least one of the plurality of OFDM symbols; and

receiving, from the base station, a response message.

12. (Original) The method claim 11, further comprising:

determining if the response message identifies the sequence associated with
the base station in the initial random access signal; and

on a condition that the response message identifies the sequence associated
with the base station in the initial random access signal, transmitting a second

uplink signal.
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13. (Original) The method of claim 12, wherein the response message
includes power adjustment information and wherein the second uplink signal is

transmitted according to the power adjustment information.

14. (Original) The method of claim 11, wherein the portion of the
frequency band used for transmission of the initial random access signal does not

include control channels.

15. (Original) The method of claim 11, wherein the response message

includes a mobile station identifier assigned to the mobile station.

16. (Original) The method of claim 11, wherein the time duration of the
initial random access signal and the guard period is greater than a time duration of

at least two of the plurality of OFDM symbols.

17. (Original) The method of claim 11, wherein the frequency band
includes an outer portion and a center portion, wherein the portion of the frequency
band for the initial random access signal is in the center portion and uplink control

signals are sent in the outer portion.

18. (Original) The method of claim 11, wherein the initial random access

signal is a spread spectrum signal.

19. (Original) The method of claim 11, further comprising:
receiving broadcast information from the base station, the broadcast
information indicating at least one sequence associated with the base station for use

in producing the initial random access signal.
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20. (Original) The method of claim 11, wherein the first uplink signal is
provided by an OFDM transmitter signal processing circuit comprising: a serial to

parallel converter, an inverse Fourier transform, and a cyclic prefix addition circuit.

21. (Currently Amended) A mobile station comprising:

a first type of transmitter signal processing circuit configured to:

generate a first uplink signal, wherein the first uplink signal is an orthogonal
frequency division multiplexing (OFDM) signal and utilizes a frame format
comprising a plurality of timeslots, each timeslot comprising a plurality of OFDM
symbols;

modulate the first uplink signal onto a first set of OFDM subcarriers;

a second type of transmitter signal processing circuit configured to generate an
initial random access signal followed by a guard period, wherein the initial random
access signal includes a sequence associated with a base station and a time duration
of the initial random access signal and the guard period is greater than a time
duration of at least one of the plurality of OFDM symbols;

a circuit configured to provide at least the first uplink signal or the initial
random access signal to output a digital signal;

a digital-to-analog (D/A) conversion circuit configured to convert the digital
signal to an analog signal;

an—antenna wherein the mobile station is configured to transmit, to the base

station, the analog signal in a frequency band, wherein the initial random access
signal occupies in a frequency domain only a portion of the frequency band;

the-antenna wherein the mobile station is further configured to receive, from

the base station, a second analog signal; and

wherein the mobile station further comprises:

an analog-to-digital (A/D) conversion circuit configured to convert the

second analog signal to a second digital signal; and
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a receiver circuit configured to receive, based on the second digital signal,

a response message.

22. (Original) The mobile station of claim 21, wherein:

the receiver circuit is configured to determine if the response message
identifies the sequence associated with the base station in the initial random access
signal; and

on a condition that the response message identifies the sequence associated
with the base station in the initial random access signal, the first type of
transmitter signal processing circuit is configured to transmit a second uplink

signal.

23. (Original) The mobile station of claim 22, wherein the response
message includes power adjustment information and wherein the first type of
transmitter signal processing circuit is configured to transmit the second uplink

signal according to the power adjustment information.

24, (Original) The mobile station of claim 21, wherein the portion of the
frequency band used for transmission of the initial random access signal does not

include control channels.

25. (Original) The mobile station of claim 21, wherein the response

message includes a mobile station identifier assigned to the mobile station.

26. (Original) The mobile station of claim 21, wherein time duration of the
initial random access signal and the guard period is greater than a time duration of

at least two of the plurality of OFDM symbols.
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27. (Original) The mobile station of claim 21, wherein the frequency band
includes an outer portion and a center portion, wherein the portion of the frequency
band for the initial random access signal is in the center portion and uplink control

signals are sent in the outer portion.

28. (Original) The mobile station of claim 21, wherein the initial random

access signal is a spread spectrum signal.

29. (Original) The mobile station of claim 21, wherein:

the receiver circuit is further configured to receive broadcast information from
the base station, the broadcast information indicating at least one sequence
associated with the base station for use in producing the initial random access

signal.

30. (Original) The mobile station of claim 21, wherein:

the first type of transmitter signal processing circuit is an OFDM transmitter
signal processing circuit comprising: a serial to parallel converter, an inverse
Fourier transform, and a cyclic prefix addition circuit; and

the OFDM transmitter signal processing circuit outputs the first uplink

signal.
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COEXISTENCE OF MODULATION SCHEMES IN A WLAN

FIELD OF THE INVENTION

The invention pertains to wireless local area networks and to the coexistence of

stations capable of different modulation schemes. The invention is particularly relevant to

the coexistence and interoperability in a WLAN of stations capable of transmitting and

receiving OFDM modulated data and stations capable of transmitting and receiving
DSSS/CCK modulated data.

BACKGROUND ART

The IEEE 802.11 WLAN standard provides a number of physical layer options in

terms of data rates, modulation types and spreading spectrum technologies. An extension

of the IEEE 802.11 standard, namely IEEE 802.11a, defines requirements for a physical

layer operating in the 5 GHz U-NII frequency and data rates ranging from 6Mps to

S54Mps. IEEE 802.11a defines a physical layer based on the orthogonal frequency division
multiplexing (OFDM). This physical layer is similar to the one defined by the European
ETSI-HIPERLAN II (European Telecommunications Standards Institute-HiperLAN2). A

second extension, JEEE 802.11b, defines a set of physical layers’ specifications operating

in the 2.4GHz ISM frequency band up to 11Mps. The direct sequence spread
spectrum/complementary code keying (DSSS/CCK) physical layer is one of the three

physical layers supported in the TEEE 802.11 standard and uses the 2.4GHz frequency

band as the RF transmission media.

The IEEE standard committee has created a working group TGg with the mission

of developing a higher speed PHY extension to the 802.11b standard. The 802.11g
standard will be compatible with the IEEE 802.11 MAC and will implement all

mandatory portions of the IEEE 802.11b PHY standard. A scope of TGg is to provide a

wireless LAN standard where stations communicating in OFDM modulation and legacy

stations communicating in DSSS/CCK modulation coexist and communicate with each

other.

Another extension IEEE 802.11e enhances the current 802.11 MAC to expand

support for LAN applications with Quality of Service requirements. IEEE 802.11¢ enables
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direct communications from one station to another. Example applications include
transport of voice, audio and video over 802.11 wireless networks, video conferencing,
media stream distribution, enhanced security applications, and mobile and nomadic access

applications.

SUMMARY OF THE INVENTION

It is an object of the invention to enable the interoperability of stations
communicating in different modulations in a WLAN.

It is an object of the invention to enable the coexistence of OFDM stations and
legacy DSSS/CCK stations in a IEEE 802.11 WLAN.

It is yet another object of the invention to provide a new timing structure for
communications over a WLAN,

It is yet another object of the invention to allow OFDM stations to communicate
according to a distributed coordination function during a contention-free period.

To this end, a system of the invention comprises a first and second stations
capable of transmitting and receiving data modulated using respective first and
modulation schemes. The first modulation scheme may be a DSSS/CCK modulation and
the second scheme may be an OFDM modulation. The system also comprises an access
point for communicating with the first and the second stations. The access point transmits
a beacon frame indicating a beginning of a contention-free period followed by a
contention period. In the invention, the contention-free period comprises a sub-contention
period. During this sub-contention period, the second station transmits data modulated
using the second modulation scheme, according to a distributed coordination function
access mechanism.

Legacy station using the DSSS/CCK modulation in an 802.11 WLAN may not be
configured to communicate correctly with other OFDM stations. Legacy stations may not
detect OFDM communications during the contention period. Thus, legacy DSSS/CCK
devices, which cannot decode OFDM modulated data, may not be able to follow the
collision avoidance mechanism as defined in IEEE 802.11. Therefore the invention
provides a solution to enable the coexistence, within the same WLAN, of legacy stations
and OFDM stations. During the contention-free period, both first and second stations may

communicate using the point coordination function rules defined in the 802.11 standard
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and both stations communicate when polled by the access point. The invention introduces
a sub-contention period in the contention-free period. This sub-contention period is such
that the second station may gain access to the medium according to the distributed
coordination function access mechanism while the first station is still operating according
to the point coordination function rules, i.e. the first station may communicate when
polled by the access point. In one or more embodiments of the invention, the access point
may decide not to poll the first station during the sub-contention period. The medium may
thus be reserved for communications with the second station and other stations capable of
communicating using the second modulation scheme only. The second station gains
access to the medium by listening to it and competing for it with other stations using the
second modulation scheme. An advantage of one or more embodiments of the invention is
to enable OFDM modulated communications during the sub-contention period thereby
achieving pure OFDM data traffic and high bit rates communications. Another advantage
of one or more embodiments of the invention is that a receiving station, e.g. the access
point, knows which modulation scheme is being used during the sub-contention period.
Thus, a receiving station knows it will receive data according to the second modulation
scheme. Such knowledge may allow to reduce data overhead and permits lowering the
costs and power saving. Another advantage of a system of the invention is bandwidth
efficiency.

In an embodiment of the invention, the sub-contention period occurs at the end of
the contention-free period. Thus, during a first portion of the contention-free period, the

first and the second stations operate according to the rules of the point coordination

function. During the second and last portion of the contention-free period, i.e. the sub-

contention period, the second station operates according to the rules of the distributed
coordination function while the first station is still operating according to the rules of the
point coordination function. The access point may be configured not to poll the first
station during the sub-contention period.

In a further embodiment of the invention, the access point dynamically adjusts the
duration of the sub-contention period. The adjustment may be done based on respective

bandwidth requirements of both stations or the adjustment may be done based on a
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number of stations respectively communicating using the first or the second modulation

scheme.

The invention also relates to an access point and a station in such a system.

BRIEF DESCRIPTION OF THE DRAWING
The invention is explained in further details, by way of examples, and with
reference to the accompanying drawing wherein:

Fig.1 shows a wireless local area network of the invention;

Fig.2 is a timing diagram showing communication periods in a wireless local

area network;
Fig.3 is a timing diagram showing communication periods of the invention;
Fig.4 shows request-to-send and clear-to-send frames of the invention; and,
Fig.5 shows dynamic adjustments of the sub-contention period and of the
contention period.
Elements within the drawing having similar or corresponding features are

identified by like reference numerals.

DETAILED DESCRIPTION
An 802.11 wireless local area network 100 of the invention as shown in Fig.1

comprises an access point AP and a plurality of stations STA1-STAG6. A station STA

may

communicate with another station directly as described in the IEEE 802.11e extension or

a station STA may communicate with another station STA via the access point AP or the

station STA may communicate with the access point AP only. The IEEE 802.11
specification describes two access mechanisms to the medium by the stations STA1-

STAG6: the distributed coordination function and the point coordination function.

The point coordination function is a centrally controlled access mechanism and a

point coordinator located in the access point AP controls the access of the stations STA1-

STAG to the medium. The stations STA1-STAG6 request that the point coordinator or

access point AP registers them on a polling list. The access point AP regularly polls the

stations STA1-STAG6 for traffic information and data to be transmitted while also

transmitting data to the stations STA1-STAG6. The access point AP begins a period of

operation called the contention-free period CFP, as shown in Fig.2, during which the
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point coordination function is operating. During this contention-free period CFP, access
to the medium is completely controlled by the access point AP. The contention-free
period CFP occurs periodically to provide a near-isochronous service to the stations
STA1-STA6. The IEEE 802.11 specification also defines a contention period CP
alternating with the contention-free period CFP during which the distributed coordination
function rules operate and all stations may compete for access to the medium as will be
explained hereinafter.

Fig.2 is a timing diagram 200 showing a contention-free period CFP followed by a
contention period CP. The contention-free period CFP begins when the access point AP
gains access to the medium during a previous contention period CP using the distributed
coordination function procedures. Upon gaining access to the medium, the access point
AP transmits a beacon frame BF. The transmission of the beacon frame BF may be
periodical, however the transmission of the beacon frame BF may be slightly delayed
from an ideal start instant since the access point AP must compete for the medium
according to the distributed coordination function rules.

During the contention-free period CFP, the access point AP has control of the
medium and delivers traffic to stations STA1-STAG6 and may poll stations STA1-STA6
that have requested content-free service for them to deliver traffic to the access point AP.
As aresult, the traffic in the contention-free period CFP comprises frames sent from the
access point AP to one or more of the stations STA1-STAG6 followed by the
acknowledgment from those stations. Every station STA may receive frames addressed to
it by the access point AP and return an acknowledgment. The access point AP sends a
contention-free poll (CF-Poll) frame to those stations STA1-STAG6 that have requested
contention-free service. If the station STA polled has traffic to send, it may transmit one
frame for each contention-free poll CF-Poll received. If the station STA has no traffic to
send, it may decide not to respond to the contention-free poll CF-Poll. The access point
AP may send the contention-free poll CF-Poll addressed to a station together with data'to
be transmitted to that station.

The primary mechanism for preventing stations from accessing the medium during
the contention-free period CFP is the network allocation vector (NAV) implemented by
the IEEE 802.11 MAC. The NAYV is a value that indicates to a station STA the amount of

A
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time that remains before the medium will become available. The NAV may be kept
current in a station through duration values that are transmitted in all frames. The beacon
frame BF sent by the access point AP at the beginning of the contention-free period CFP
may contain information from the access point AP about the maximum expected length of
the contention-free period CFP. A station STA receiving the beacon frame BF will enter
this information into its NAV and is thus prevented from independently accessing the
medium until the contention-free period CFP concludes or until the access point AP
specifies otherwise to the station STA.

During the contention period CP, the basic access mechanism is the distributed
coordination function, which uses carrier sense multiple access with collision avoidance.

The stations STA1-STAG6 sense the medium to see if it is already carrying a transmission.

A station STA having its NAV set at zero waits until the medium is idle to start

transmitting. The station STA can also do virtual carrier sensing by transmitting a request-
to-send frame RTS to the intended receiver, the access point AP or another station STA,
and by waiting for a clear-to-send frame CTS from the intended receiver. The RTS frame
advertises the duration of the intended transmission and the duration may also be

transmitted in the CTS frame. In some embodiments, the use of the RTS-CTS frames

-entails extra overhead and the mechanism may be dropped for smaller packets

communication, using them only for larger packets.

In an embodiment of the invention, the system 100 comprises a first group of
stations ST1-STAS3 capable of transmitting and receiving DSSS/CCK modulated data and
a second group of stations STA4-STAG6 capable of transmitting and receiving OFDM
modulated data. A station STA1-STAS3 cannot understand OFDM modulated data
received from/transmitted to one of the stations STA4-STAG6. Thus, stations STA1-STA3,
which cannot decode OFDM modulated data, may not be able to follow collision
avoidance mechanism.

In order to provide high data throughput, the system 100 allocates a period of time
to OFDM data transfer only.

A timing diagram of how the system 100 operates is given in Fig.3. The access
point AP initiates a contention-free period CFP by transmitting a beacon frame BF to the

stations STA1-STAG6. The contention-free period CFP is followed by a contention period
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CP. The contention-free period CFP consists of a first sub-part, a CCK/OFDM
contention-free period 310 and a second sub-part, an OFDM contention period 320. In
this embodiment, the CCK/OFDM contention-free period 310 occurs before the OFDM
contention period 320 however this order may be inversed.

k The location and/or duration of the OFDM contention period 320 may be
transmitted in an information element of the beacon frame BF.

During the period 310, the CCK stations STA1-STA3 and the OFDM stations
STA4-STA6 communicate with the access point AP when polled by the access point AP
as mentioned above. In this embodiment, the access point AP may have been made aware
of the OFDM capability of the stations STA4-STAG6. To this end, an inforfnation field
indicating the OFDM capability may be exchanged when the station STA4-STAG joins
the network, e.g. during authentication. An OFDM bit of the information field may be
reserved for indicating OFDM capability of the station STA4-ST6. Thus, when the access
point AP polls or needs to access to a station STA during the contention-free period 310,
it will access it using DSSS/CCK or OFDM modulation based on the known capabilities
of the station STA. The station STA may then respond to the access point AP using the
same modulation as it was addressed with. In one embodiment of the invention, the access
point AP converts received OFDM (or DSSS/CCK) modulated data into DSSS/CCK
(OFDM) modulated data for transmission to the receiving station based on respective
capabilities of the transmitting and receiving stations.

During the period 320, a CCK station STA1-STA3 communicates with the access
point AP when polled by the access point AP. In this embodiment, the access point AP is
configured not to poll the stations STA1-STA3 during the period 320 and as a result, the
stations STA1-STA3 may not transmit data during the period 320. During this period 320,
the OFDM stations STA4-STA6 communicate with each other or with the access point
AP based on a distributed coordination function. Such an OFDM contention period 320
enables to load the medium with pure OFDM data traffic and thereby enables high data
throughput.

As mentioned above, a station STA4-STAG6 gains access to the medium during the
period 320 by sending a request-to-send RTS frame to the intended receiver and waits to

receive a clear-to-send CTS frame from the intended receiver to start transmitting. In this
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embodiment, only OFDM stations may communicate during the period 320. As a result,
the RTS and CTS frames are not necessarily modulated using DSSS/CCK modulation and
may instead be OFDM modulated thereby enabling to reduce the data overhead and to
improve the bandwidth efficiency.

The contention-free period CFP is then followed by the contention period 330.
During period 330, both the legacy devices STAI-STA3 and the OFDM devices STA4-
STA6 may compete for the medium and transmit data. Alternatively, only the legacy
devices STA1-STA3 may communicate during the contention period 330.

In one embodiment of the invention, the stations STA1-STA6 may transmit
DSSS/CCK modulated data only. The stations STA4-STAG6 then need to send DSSS/CCK
modulated RTS and CTS frames.

In another embodiment, the stations STA4-STA6 may communicate using either
the CCK modulation or the OFDM modulation. Thus, alternative RTSA and CTSA
frames are introduced as shown in Fig.4. If one of the OFDM station STA4-STASG6 or the
access point AP desires to transmit OFDM data during the contention period 330, it may
transmit such alternative RTSA frame that comprises a field indicating that OFDM
modulated data is or will be transmitted. This alternative RTSA frame informs the
receiving station that OFDM modulation will be used. For example, one of the OFDM
stations STA4-STAG6 or the access point AP sends a request-to-send frame RTSA
including an element which requests the receiving station to use either OFDM or
DSSS/CCK modulation for the data. The RTSA frame is modulated in DSSS/CCK. The
receiving station then in its clear-to-send CTSA frame indicates whether it accepts or
refuses the OFDM modulation. If the receiving station refuses the OFDM modulation, the
station STA4-STAG6 uses the DSSS/CCK modulation.

In another embodiment of the invention, the access point AP dynamically adjusts
the duration of the contention period 320 based on the respective bandwidth requirements
of the OFDM stations STA4-STA6. Thus, the more bandwidth is required from the
stations STA4-STAG relative to the stations STA1-STA3, the longest the contention
period 320 will be. Alternately, the access point AP may also adjust the duration of the
contention period 320 based on the number of stations capable of OFDM modulation. In

case the proportion of OFDM stations STA is high relative to the total number of stations
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in the network, the access point AP will increase the duration of the contention period
320. Fig.5 shows a dynamic adjustment of the sub-contention period 320 to the sub-
contention period 322 and a dynamic adjustment of the contention period 330 to the

contention period 332.
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CLAIMS
What is claimed is:

1. A system comprising:

a first station capable of transmitting and receiving data modulated using a
first modulation scheme;

a second station capable of transmitting and receiving data modulated
using a second modulation scheme;

an access point for communicating with the first and the second stations;

and wherein,

the access point transmits a beacon frame indicating a beginning of a
contention-free period followed by a contention period, and, the contention-free period
comprises a sub-contention period during which the second station is enabled to transmit
data modulated according to the second modulation scheme following a distributed

coordination function access mechanism.

2. The system of Claim 1, wherein the first modulation scheme is a

DSSS/CCK modulation scheme.

3. The system of Claim 1, wherein the second modulation scheme is an
OFDM modulation scheme.
4. The system of Claim 1, wherein the sub-contention period occurs at the

end of the contention-free period.

5. The system of Claim 1, wherein the access point dynamically adjusts the

duration of the sub-contention period.

6. The system of Claim 5, wherein the access point further adjusts the
duration of the sub-contention period based on respective bandwidth requirements of the

first and second stations.

10
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7. The system of Claim 5, wherein the access point further adjusts the
duration of the sub-contention period based on respective numbers of devices using the

first and the second modulation schemes.

8. The system of Claim 1, wherein during the contention period, the second
station sends a request-to-send frame comprising information representative of the second

modulation scheme.

9. The system of Claim 1, wherein during the sub-contention period, the
second station transmits request-to-send and clear-to-send frames modulated according to

the second modulation scheme.

10. The system of Claim 1, wherein the second station sends an information

field representative of the second modulation capability when joining the system.

11.  The system of Claim 1, wherein the system operates under the IEEE
802.11 specification.

12. An access point for communicating over a local area network with a first
station capable of transmitting and receiving data modulated according to a first
modulation scheme and with a second station capable of transmitting and receiving data
modulated according to a second modulation scheme, wherein the access point transmits a
beacon frame indicating a beginning of a contention-free period followed by a contention
period, and, the contention-free periocll comprises a sub-contention period during which
the second station is enabled to transmit data modulated according to the second

modulation scheme following a distributed coordination function access mechanism.

13. The access point of Claim 12, wherein the first modulation scheme is a
DSSS/CKXK modulation scheme.

14, The access point of Claim 12, wherein the second modulation scheme is an
OFDM modulation scheme.
15. The access point of Claim A12, wherein the access point dynamically adjusts

the duration of the sub-contention period.

11
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16. The access point of Claim 12, wherein during the contention period, the
access point sends a request-to-send frame comprising information representative of the

second modulation scheme. .

17. The access point of Claim 12, wherein during the sub-contention period,

the access point transmits request-to-send and clear-to-send frames modulated according

to the second modulation scheme.

18. The access point of Claim 12, wherein during the contention period, the
access point receives from the second station a request-to-send frame comprising

information representative of the second modulation scheme.

19. The access point of Claim 12, wherein the access point received from the
second station an information field reﬁl'esentative of the second modulation capability

when the second station joins the local area network.

20. A station in a local area network, the station being capable of transmitting
and receiving data using a first modulation scheme, the local area network further
comprising a second station capable of transmitting and receiving data using a second
modulation scheme and an access point for communicating with both stations, wherein
the station receives a beacon frame transmitted by the access’point indicating a beginning
of a contention-free period followed by a contention period, and, the contention-free
period comprises a sub-contention period during which the station is enabled to transmit
data according to the first modulation scheme and following a distributed coordination

function access mechanism.

12
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** =
= (37 CF?H.IB(H) X OR |«x -
% Independent * Minus | *** = M OR M _
w (37 CFR 1.16(h)) =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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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 DOCKETNO. |  CONFIRMATION NO.
16/902,740 06/16/2020 NEO-PT012.7 1020
3624 7590 06/30/2020 | FEXAMINER
VOLPE AND KOENIG, P.C.
30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103
| ART UNIT | PAPER NUMBER
2461
| NOTIFICATION DATE | DELIVERY MODE
06/30/2020 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)
16/902,740 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 16 June 2020 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track I).
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 amendment to amend the application to contain more than four

laims, motre than thir | 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 @ 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
(671)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 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 DOCKETNO. |  CONFIRMATION NO.
16/902,740 06/16/2020 NEO-PT012.7 1020
3624 7590 08/31/2020 | EXAMINER
Volpe Koenig

30 SOUTH 17TH STREET, 18TH FLOOR

PHILADELPHIA, PA 19103

LEVITAN, DMITRY

| ART UNIT [ PparerNUMBER
2461
| ~orwicamionpate | DELIVERY MODE
08/31/2020 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
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Application No. Applicant(s)

16/902,740 Lietal,
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
DMITRY LEVITAN 2461 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 6/16/20.
OJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) ¥ This action is non-final.

3)(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.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-30 is/are pending in the application.

5a) Of the above claim(s) ____is/are withdrawn from consideration.
6) (0 Claim(s) ___ is/are allowed.
7) Claim(s) 1-30 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (O Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, 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.

Application Papers
10)(O The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 6/16/20 is/are: a)@ accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)d Al b)O Some**  ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)
1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 0 Otlfer' ()
Paper No(s)/Mail Date —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200826
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Application/Control Number: 16/902,740 Page 2
Art Unit: 2461

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

2. Preliminary amendment, filed 6/19/20, has been entered. Claims 1-30 remain ending.

Claim Rejections - 35 USC § 112

3. Claims 1-30 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlIA), first
paragraph, as failing to comply with the written description requirement. The claim(s) contains
subject matter which was not described in the specification in such a way as to reasonably
convey to one skilled in the relevant art that the inventor or a joint inventor, or for pre-AIA the
inventor(s), at the time the application was filed, had possession of the claimed invention.

Claims 1, 11 and 21 limitations, directed to “the initial random access signal includes a
sequence associated with the base station and a time duration of the initial random access signal
and a guard period is greater than a time duration of at least one of the plurality of the OFDM
symbols” are not supported by the disclosure, as filed, and are identified as NEW MATTER.
The corresponding portions of the disclosure do not comprise the claimed particulars of the
initial random access signal, like its own time duration, and comparing the guard period length
with the OFDM symbols duration.

Other claims are rejected, as the claims, depending on the claims rejected above.
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Application/Control Number: 16/902,740 Page 3
Art Unit: 2461

4. Claims 1-20 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AlA the applicant regards as the
invention.

Claims 1 and 11 limitations, directed to transmitting to the base station “first uplink
signal” and “an initial access signal” are unclear, because the priority or order of the signal
transmission it is not understood, which of the signals is transmitted first: “first” or “initial”.

In addition, it is unclear, if the terms “first” and “initial” are associated with the
sequences of each of the two transmissions or with the mobile station transmitter.

Claims 2-10 and 12-20 are rejected as the claims depending on the claims rejected above.

Conclusion
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DMITRY LEVITAN whose telephone number is (571)272-3093.
The examiner can normally be reached on 8:30-4:30.
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.
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Application/Control Number: 16/902,740 Page 4
Art Unit: 2461

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Huy Vu can be reached on 5712723155. 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-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.
DMITRY LEVITAN
Primary Examiner
Art Unit 2461
/DMITRY LEVITAN/

Primary Examiner, Art Unit 2461
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Application/Control No.

Applicant(s)/Patent Under

16/902,740 Reexamination
Lietal.
Examiner Art Unit
DMITRY LEVITAN 2461 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumzoggggfaﬁ:r?bf:}z:; Code MIVEI)- ?}?{YY Name CPC Classification US Classification
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

P.O. Box 1450
Alexandria, Virf
WWW.uspto.gov
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

ginia 22313-1450

CONFIRMATION NO. 1020

SERIAL NUMBER FILINSA(_)I_I‘E 371(c) CLASS GROUP ART UNIT ATTORNE(Y) DOCKET
16/902,740 06/16/2020 370 2461 NEO-PT012.7
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APPLICANTS
NEO WIRELESS LLC, Wayne, PA;
INVENTORS
Xiaodong Li, Kirkland, WA
Titus Lo, Bellevue, WA;
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Haiming Huang, Bellevue, WA,;
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which is a CON of 14/321,615 07/01/2014 PAT 9948488
which is a CON of 13/861,942 04/12/2013 PAT 8767522
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Application Number

16/902,740

Filing Date

2020-06-16

INFORMATION DISCLOSURE First Named Inventor ‘ Li et al.

STATEMENT BY APPLICANT /i

|2827

(Not for submission under 37 CFR 1.99) _
Examiner Name

‘ Not Yet Known

Attorney Docket Number | NEO-PT012.7

U.S. PATENT DOCUMENTS

i DOCUMENT NUMEER e A cuass | suectass | appROPRATE

5,825,807 10/1998 Kumar
5,867,478 02/1999 Baum et al.
5,909,436 06/1999 Engstrom et al.
6,141,546 10/2000 Thomas
6,434,364 08/2002 O'Riordain
6,480,558 11/2002 Ottosson et al.
6,515,960 02/2003 Usui et al.
6,567,383 05/2003 Bohnke
6,643,281 11/2003 Ryan
6,731,673 05/2004 Kotov et al.
6,741,578 05/2004 Moon et al.

* 6,771,706 08/2004 Ling etal.!
6,847,678 01/2005 Berezdivin et al.
6,922,388 07/2005 Laroia et al.
6,940,827 09/2005 Lietal.2
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7,123,934 10/2006 Linebarger et al.
7,149,239 12/2006 Hudson
7,161,985 01/2007 Dostert et al.
7,161,987 01/2007 Webster et al.
7,218,666 05/2007 Baum et al.
7,260,054 08/2007 Olszewski

* 7,274,652 09/2007 Webster et al 3
7,317,931 01/2008 Guo
7,342,974 03/2008 Chiou

1 Corresponds to KR 2003-0085040
2 Corresponds to WO 02/073831
3 Corresponds to CN 1432245 /DMITRY LEVITAN/

6334547-1

ALL REFERENCES CONSIDERED EXOR®T WHERE LINED THROUGH. /D.L/
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

16/902,740

Filing Date 2020-06-16
First Named Inventor ‘ Lietal.
Art Unit | 2827

Examiner Name

‘ Not Yet Known

Attorney Docket Number | NEO-PT012.7

E)\(ﬁl¥:ZER DOCUMENT NUMBER DATE NAME CLASS SUBCLASS TI;::‘R%I;QI:TIE
7,386,055 06/2008 Morita et al.
7,403,556 07/2008 Kao et al.
7,418,042 08/2008 Choi et al.
7,443,829 10/2008 Rizvi et al.
7,548,506 06/2009 Ma et al.
7,555,268 06/2009 Trachewsky et al.
7,567,624 07/2009 Schmidl et al.
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7,693,032 04/2010 Lietal
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* 2004/0264600 12/2004 Kao et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

16/902,740

Filing Date 2020-06-16
First Named Inventor ‘ Lietal.
Art Unit | 2827

Examiner Name
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Attorney Docket Number | NEO-PT012.7
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Application Number 16/902,740

Filing Date 2020-06-16
INFORMATION DISCLOSURE First Named Inventor ‘ Li et al.
STATEMENT BY APPLICANT o= B
(Not for submission under 37 CFR 1.99) _

Examiner Name ‘ Not Yet Known

Attorney Docket Number | NEO-PT012.7

OTHER DOCUMENTS

N DESCRIPTION (Including Author, Title, Date, Pertinent Pages, Etc.)

EUROPEAN TELECOMMUNICATIONS STANDARDS INSTITUTE, Digital Video Broadcasting (DVB);
* Framing structure, channel coding and modulation for digital terrestrial television, ETSI EN 300 744 V1.5.1
(June 2004).

Examination Report, European Application No. 05711777.2, Mail Date October 29, 2012, 6 pages.

Examination Report, European Application No. 05712825.8, Mail Date August 16, 2012, 6 pages.

Extended European Search Report received for counterpart European Patent Application No. 18196596.3,
mailing date February 20, 2019 (8 pages).

|IEEE Standard for Local and metropolitan area networks; Part 16: Air Interface for Fixed Broadband Wireless
* Access Systems — Amendment 2; Medium Access Control Modifications and Additional Physical Layer
Specifications for 2-11 GHz, IEEE Std. 802.16a-2003 (April 1, 2003).

International Search Report and Written Opinion for International Application No. PCT/US05/01939, Mail Date
4/26/2005, 7 pages.

International Search Report and Written Opinion; International Patent Application No. PCT/US05/03518; Filed
January 27, 2005; Applicant: Walltical Solutions, Inc.; Mailed: May 23, 2005; 8 pages.

Notice of Allowance, U.S. Patent Application No. 13/347,644, Examiner Dmitry H. Levitan, Mail
Date 3/7/2013, 17 pages.

Notice of Allowance, U.S. Patent Application No. 13/861,942, Examiner Dmitry H. Levitan, Mail
Date 5/16/14, 14 pages.

Supplementary European Search Report, European Application No. 05711777, May 7, 2012, 6 pages.

Supplementary European Search Report, European Application No. 05712825, March 26, 2012, 4 pages.

TUFVESSON ET AL. "OFDM Time and Frequency Synchronization by Spread Spectrum Pilot Technique,"
Communication Theory Mini-Conference, Vancouver, B.C., Canada, June 6-10, 1999, pages 115-119.
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EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query ~ DBs  Default Plurals Time
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‘near4 (slot)) and (UP or uplink) and ((OFDM) USPAT

‘near4 (length or period or duration or size))
‘and @ay<"2004"

118 10 ((base adj2 station) or enb or BS or enodeB  US-  OR ON  2020/08/26
; é ~or AP or (access adj2 point)) and ((OFDM PGPUB; 115:15
-near4 (slot)) with (UP or uplink)) and ‘USPAT :

.((OFDM) near4 (length or period or duration
;or size)) and @ay<"2004" f

8/26/2020 3:20:03 PM
C:\Users\dlevitan\Documents\EAST\Workspaces\16902740.wsp
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

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.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16902740
Filing Date P020-06-16
First Named Inventor | Lietal

Art Unit | 2461
Examiner Name | Dmitry Levitan

Attorney Docket Number | NEO-PT012.7

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 7873009 B2 P011-01-18 | arsson et al.
2 8102832 B2 P012-01-24 f\grawal et al.
3 B363691 B2 P313-01-29 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

Examiner,
Initial*

Cite No

Publication
Number

Kind
Code?

Publication Name of Patentee or Applicant
Date of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

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 T5
Initial* No | Number3 Code2] Code#| Date PP Passages or Relevant

Document .

Figures Appear
1
EFS Web2.1.18
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Application Number 16902740
Filing Date 2020-06-16

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Lietal.
Art Unit | 2461

Examiner Name | Dmitry Levitan

Attorney Docket Number |NEO-PT012_7

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), T5
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 S01.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 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 16902740

Filing Date 2020-06-16

INFORMATION DISCLOSURE

First Named Inventor | Lietal.

STATEMENT BY APPLICANT

o Art Unit | 2461
( Not for submission under 37 CFR 1.99)

Examiner Name | Dmitry Levitan

Attorney Docket Number |NEO-PT012_7

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.
X 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 {Christina R. Walsh/ Date (YYYY-MM-DD) 2020-09-01

Name/Print Christina R. Walsh Registration Number b1,553

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.S.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/aor 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 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 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he 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
hisfher 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 he 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 Patent Application Fee Transmittal

Application Number:

16902740

Filing Date:

16-Jun-2020

Title of Invention:

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Xiaodong Li

Filer:

Christina R. Walsh/Carey Kulp

Attorney Docket Number:

NEO-PT012.7

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFS ID: 40439539
Application Number: 16902740
International Application Number:
Confirmation Number: 1020

Title of Invention:

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

3624

Filer:

Christina R. Walsh/Carey Kulp

Filer Authorized By:

Christina R. Walsh

Attorney Docket Number: NEO-PT012.7
Receipt Date: 01-SEP-2020
Filing Date: 16-JUN-2020

Time Stamp: 13:36:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $240

RAM confirmation Number E202091D36305038

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
90065
1 Transmittal Letter NEO-PTO1 2_E7F—SIDZ_ftransm|ttaI— no 3
p 312dc7429e9fae0e1163679958ee3e0a3b2|
58e51
Warnings:
Information:
1077972
Information Disclosure Statement (IDS) | NEO-PT012_7-SB08-20200831.
2 Form (SB08) df no 4
orm p 6dc2bffa7408cf97¢173087f387f2ef82d520
7be
Warnings:
Information:
30558
3 Fee Worksheet (SB06) fee-info.pdf no 2
165f9abcf97a223c6993310764319¢2339b0)
Warnings:
Information:
Total Files Size (in bytes){ 1198595

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:
Liet al.

Application No.: 16/902,740

Confirmation No.: 1020

Filed: June 16, 2020

For: CHANNEL PROBING SIGNAL FOR A
BROADBAND COMMUNICATION SYSTEM

Group: 2461

Our File: NEO-PT012.7
Date: September 1, 2020

Examiner: Dmitry Levitan

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)@ii), 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. 15/953,950,
filed April 16, 2018, which is a continuation of 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, which is a continuation of 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, which is a
6432936.1
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Applicant: Neo Wireless LLC
Application No.: 16/902,740

continuation of 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, which is a continuation of 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, which is a continuation of U.S. Patent
Application No. 10/583,229, filed August 27, 2008, which issued January 4, 2011 as
U.S. Patent No. 7,864,725, which is the U.S. National Stage, under 35 U.S.C. §371,
of International Application No. PCT/US05/03518, filed January 27, 2005, which
claims the benefit of Provisional Application No. 60/540,586, filed January 30, 2004
and Provisional Application No. 60/540,032, filed January 29, 2004.

U.S. Patent Application No. 16/908,067, filed June 22, 2020, is also a

continuation of U.S. Patent Application No. 15/953,950.

6432936.1
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Applicant: Neo Wireless LLC
Application No.: 16/902,740

It is respectfully requested that the Examiner consider these documents and
return an initialed copy of the Information Disclosure Statement Form indicating
consideration of the cited materials.

Respectfully submitted,

Neo Wireless LL.C

By_ /Christina R. Walsh/
Christina R. Walsh
Registration No.

(215) 568-6400

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103

CRW/PCK
Enclosure

6432936.1
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

tion unless it displays a valid OMB control number.

1.16(}))

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/902,740 06/16/2020 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARcH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS ‘ .
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 09/11/2020 EE#"EAF'{N'NG ’;g:‘zﬂ\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
=| o 30 Mins | 30 -0 x $100 - 0
E Independent | 3 Minus | **3 =0 x $460 - 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
R?ﬁgm P%W%gy PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
'E AMENDMENT PAID FOR
L | Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent « : . — _
E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/JACQUELYN L WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/25

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING

REJECTION OVER A PENDING "REFERENCE" APPLICATION

Application Number 16902740
Filing Date 16-Jun-2020
First Named Inventor Xiaodong Li
Attorney Docket Number NEO-PT012.7

Title of Invention

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

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

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

Owner Percent Interest

NEO WIRELESS LLC 100%

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

16908067 filed on 06/22/2020

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

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

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

O Small Entity
(O Micro Entity

(® Regular Undiscounted

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| 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 is of record in
this application

Registration Number 61553

(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 attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
'ghature /Christina R. Walsh/

Name Christina R. Walsh

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

Application Number:

16902740

Filing Date:

16-Jun-2020

Title of Invention:

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Xiaodong Li

Filer:

Christina R. Walsh/Joann Miceli

Attorney Docket Number:

NEO-PT012.7

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

STATUTORY OR TERMINAL DISCLAIMER

1814 1 160

160

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount SuB—;’g(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16902740
Filing Date: 16-Jun-2020

Applicant/Patent under Reexamination: Li

Electronic Terminal Disclaimer filedon  September 11, 2020

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

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

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 40533136
Application Number: 16902740
International Application Number:
Confirmation Number: 1020

Title of Invention:

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

3624

Filer:

Christina R. Walsh/Joann Miceli

Filer Authorized By:

Christina R. Walsh

Attorney Docket Number: NEO-PT012.7
Receipt Date: 11-SEP-2020
Filing Date: 16-JUN-2020

Time Stamp: 15:52:30

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number E20209AF52278160
Deposit Account 220493
Authorized User Joann Miceli

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)
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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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Applicant: NEO WIRELESS LLC
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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. (Currently Amended) A mobile station comprising:

a transmitter configured to:

transmit, to a base station, a first uplink signal within a frequency band,
wherein the first uplink signal is an orthogonal frequency division multiplexing
(OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each
timeslot comprising a plurality of OFDM symbols;

transmit, to the base station, an—-nitial a random access signal followed by a
guard period in only a portion of the frequency band, wherein the initial random
access signal includes a sequence associated with the base station, [[and]] wherein a

time duration of a combination of the imitial random access signal and the guard

period is greater than a time duration of at least one of the plurality of OFDM
symbols; and
a receiver configured to receive, from the base station, a response

message.

2. (Currently Amended) The mobile station of claim 1, wherein:

the receiver is configured to determine if the response message identifies the
sequence associated with the base station in the initial random access signal; and

on a condition that the response message identifies the sequence associated
with the base station in the #tial random access signal, the transmitter is

configured to transmit a second uplink signal.

3. (Original) The mobile station of claim 2, wherein the response message

includes power adjustment information and wherein the transmitter is configured

-2
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to transmit the second uplink signal according to the power adjustment

information.

4, (Currently Amended) The mobile station of claim 1, wherein the
portion of the frequency band used for transmission of the #nitial random access

signal does not include control channels.

5. (Original) The mobile station of claim 1, wherein the response message

includes a mobile station identifier assigned to the mobile station.

6. (Currently Amended) The mobile station of claim 1, wherein the time

duration of the combination of the #nitial random access signal and the guard period

is greater than a time duration of at least two of the plurality of OFDM symbols.

7. (Currently Amended) The mobile station of claim 1, wherein the
frequency band includes an outer portion and a center portion, wherein the portion
of the frequency band for the #mitial random access signal is in the center portion

and uplink control signals are sent in the outer portion.

8. (Currently Amended) The mobile station of claim 1, wherein the initial

random access signal is a spread spectrum signal.

9. (Currently Amended) The mobile station of claim 1, wherein:
the receiver is further configured to receive broadcast information from the
base station, the broadcast information indicating at least one sequence associated

with the base station for use in producing the initial random access signal.
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10. (Original) The mobile station of claim 1, wherein the transmitter

includes an OFDM transmitter signal processing circuit comprising: a serial to

parallel converter, an inverse Fourier transform, and a cyclic prefix addition circuit;
and

the OFDM transmitter signal processing circuit outputs the first uplink

signal.

11. (Currently Amended) A method performed by a mobile station, the
method comprising:

transmitting, to a base station, a first uplink signal within a frequency band,
wherein the first uplink signal is an orthogonal frequency division multiplexing
(OFDM) signal and utilizes a frame format comprising a plurality of timeslots, each
timeslot comprising a plurality of OFDM symbols;

transmitting, to the base station, an imitial random access signal followed by a
guard period in only a portion of the frequency band, wherein the initial random
access signal includes a sequence associated with the base station, [[and]] wherein a

time duration of a combination of the #nitial random access signal and the guard

period is greater than a time duration of at least one of the plurality of OFDM
symbols; and

receiving, from the base station, a response message.

12. (Currently Amended) The method claim 11, further comprising:

determining if the response message identifies the sequence associated with
the base station in the #nitial random access signal; and

on a condition that the response message identifies the sequence associated
with the base station in the initial random access signal, transmitting a second

uplink signal.

6449165.1

0175

Ford Motor Co.
Exhibit 1002
Page 175



Applicant: NEO WIRELESS LLC
Application No.: 16/902,740

13. (Original) The method of claim 12, wherein the response message
includes power adjustment information and wherein the second uplink signal is

transmitted according to the power adjustment information.

14. (Currently Amended) The method of claim 11, wherein the portion of
the frequency band used for transmission of the imitial random access signal does

not include control channels.

15. (Original) The method of claim 11, wherein the response message

includes a mobile station identifier assigned to the mobile station.

16. (Currently Amended) The method of claim 11, wherein the time

duration of the combination of the iitial random access signal and the guard period

is greater than a time duration of at least two of the plurality of OFDM symbols.

17. (Currently Amended) The method of claim 11, wherein the frequency
band includes an outer portion and a center portion, wherein the portion of the
frequency band for the iitial random access signal is in the center portion and

uplink control signals are sent in the outer portion.

18. (Currently Amended) The method of claim 11, wherein the initial

random access signal is a spread spectrum signal.

19. (Currently Amended) The method of claim 11, further comprising:

receiving broadcast information from the base station, the broadcast
information indicating at least one sequence associated with the base station for use
in producing the initial random access signal.
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20. (Original) The method of claim 11, wherein the first uplink signal is
provided by an OFDM transmitter signal processing circuit comprising: a serial to

parallel converter, an inverse Fourier transform, and a cyclic prefix addition circuit.

21. (Currently Amended) A mobile station comprising:

a first type of transmitter signal processing circuit configured to:

generate a first uplink signal, wherein the first uplink signal is an orthogonal
frequency division multiplexing (OFDM) signal and utilizes a frame format
comprising a plurality of timeslots, each timeslot comprising a plurality of OFDM
symbols;

modulate the first uplink signal onto a first set of OFDM subcarriers;

a second type of transmitter signal processing circuit configured to generate an
initial random access signal followed by a guard period, wherein the initial random
access signal includes a sequence associated with a base station, [[and]] wherein a

time duration of a combination of the imitial random access signal and the guard

period is greater than a time duration of at least one of the plurality of OFDM
symbols;

a circuit configured to provide at least the first uplink signal or the initial
random access signal to output a digital signal;

a digital-to-analog (D/A) conversion circuit configured to convert the digital
signal to an analog signal;

wherein the mobile station is configured to transmit, to the base station, the
analog signal in a frequency band, wherein the #itial random access signal occupies
in a frequency domain only a portion of the frequency band;

wherein the mobile station is further configured to receive, from the base
station, a second analog signal; and

wherein the mobile station further comprises:

-6 -
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an analog-to-digital (A/D) conversion circuit configured to convert the
second analog signal to a second digital signal; and

a receiver circuit configured to receive, based on the second digital signal,

a response message.

22, (Currently Amended) The mobile station of claim 21, wherein:

the receiver circuit is configured to determine if the response message
identifies the sequence associated with the base station in the imitial random access
signal; and

on a condition that the response message identifies the sequence associated
with the base station in the #nitial random access signal, the first type of
transmitter signal processing circuit is configured to transmit a second uplink

signal.

23. (Original) The mobile station of claim 22, wherein the response
message includes power adjustment information and wherein the first type of
transmitter signal processing circuit is configured to transmit the second uplink

signal according to the power adjustment information.

24, (Currently Amended) The mobile station of claim 21, wherein the
portion of the frequency band used for transmission of the initial random access

signal does not include control channels.

25. (Original) The mobile station of claim 21, wherein the response

message includes a mobile station identifier assigned to the mobile station.
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26. (Currently Amended) The mobile station of claim 21, wherein the time

duration of the combination of the initial random access signal and the guard period

is greater than a time duration of at least two of the plurality of OFDM symbols.

217. (Currently Amended) The mobile station of claim 21, wherein the
frequency band includes an outer portion and a center portion, wherein the portion
of the frequency band for the initial random access signal is in the center portion

and uplink control signals are sent in the outer portion.

28. (Currently Amended) The mobile station of claim 21, wherein the

wmitial random access signal is a spread spectrum signal.

29. (Currently Amended) The mobile station of claim 21, wherein:

the receiver circuit is further configured to receive broadcast information from
the base station, the broadcast information indicating at least one sequence
associated with the base station for use in producing the imitial random access

signal.

30. (Original) The mobile station of claim 21, wherein:

the first type of transmitter signal processing circuit is an OFDM transmitter
signal processing circuit comprising: a serial to parallel converter, an inverse
Fourier transform, and a cyclic prefix addition circuit; and

the OFDM transmitter signal processing circuit outputs the first uplink

signal.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:

NEO WIRELESS LLC
Application No.: 16/902,740
Confirmation No.: 1020

Filed: 06/16/2020

For: CHANNEL PROBING
SIGNAL FOR A BROADBAND
COMMUNICATION SYSTEM

Group: 2461

Examiner: Dmitry Levitan

Our File: NEO-PT012.7
Date: September 11, 2020

RESPONSE PURSUANT TO 37 C.F.R. §1.111

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

Alexandria, VA 22313-1450

This Response and an e-Terminal Disclaimer is being timely filed in response

to the Non-Final Office Action dated August 31, 2020.

Please amend the application without prejudice or disclaimer as follows:
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EFS ID: 40536311
Application Number: 16902740
International Application Number:
Confirmation Number: 1020

Title of Invention:

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

3624

Filer:

Christina R. Walsh/Joann Miceli

Filer Authorized By:

Christina R. Walsh

Attorney Docket Number: NEO-PT012.7
Receipt Date: 11-SEP-2020
Filing Date: 16-JUN-2020

Time Stamp: 16:54:32

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number u 'PH : Message Digest | Part/.zip| (if appl.)
158170
1 NEO_PT0012_7_Response_NF yes 1
OA_EFSpdf 2db22674f9a0b7597fe1a032a0bc2ac0687 1)
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Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 9 11
Amendment Copy Claims/Response to Suggested Claims 2 8
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Warnings:
Information:
Total Files Size (in bytes){ 158170

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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REMARKS/ARGUMENTS

After the foregoing Amendment, claims 1-30 are currently pending in this
application. Claims 1, 2, 4, 6-9, 11, 12, 14, 16-19, 21, 22, 24, and 26-29 are
amended.

Examiner Interview

Applicant thanks the Examiner for granting a telephonic interview with the

Applicant's representative on September 10, 2020.

Request for an Interview

If any of the claims submitted herewith will be rejected by the Examiner, the

Applicant respectfully requests a telephonic interview.

Claim Rejections - 35 U.S.C. §112

Claims 1-30 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA),
first paragraph, as failing to comply with the written description requirement. with
regard to the claim element of “a time duration of a the initial random access signal
and the guard period...”.

Claims 1, 11 and 21 have been accordingly amended, to clarify the meaning of
the element, to recite “wherein the random access signal includes a sequence
associated with the base station, wherein a time duration of a combination of the

random access signal and the guard period is greater than a time duration of at

-9.
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least one of the plurality of OFDM symbols”. (Emphasis added) This feature is
illustrated at least in FIG. 5 and described in paragraphs [0034]-[0035] and [0063]
of the present Application.

Claims 1-20 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),
second paragraph, as being, with reference to the “first uplink signal” and the
“Initial random access signal’. To improve clarity, the term “initial” has been
removed from the claims.

Accordingly, at least for the reasons given above, withdrawal of the §112

rejections of the claims is respectfully requested.
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Conclusion

If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a
telephonic interview will help to materially advance the prosecution of this
application, the Examiner is invited to contact the undersigned by telephone at the
Examiner's convenience.

In view of the foregoing, Applicant respectfully submits that the present
application is in condition for allowance and a notice to that effect is respectfully
requested.

Respectfully submitted,
NEO WIRELESS LLC
By__/Christina R. Walsh/
Christina R. Walsh
Registration No. 61,553
Volpe and Koenig, P.C.
30 South 17th Street
Philadelphia, PA 19103-4009
Telephone: (215) 568-6400
Facsimile: (215) 568-6499

CRW/jmm

-11 -
6449165.1

0185

Ford Motor Co.
Exhibit 1002
Page 185



UNITED STATES PATENT AND TRADEMARK OFFICE

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

NOTICE OF ALLOWANCE AND FEE(S) DUE
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3624 7500 09/22/2020
Volpe Koenig LEVITAN, DMITRY
30 SOUTH 17TH STREET, 18TH FLOOR
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DATE MAILED: 09/22/2020
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16/902,740 06/16/2020 Xiaodong Li NEO-PT012.7 1020

TITLE OF INVENTION: CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM
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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
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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.
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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
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

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

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
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adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes awamgigd a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) B 16/902,740 Lietal,
Notice of Allowablility Examiner ArtUnit | AIA (FITF) Status
DMITRY LEVITAN 2461 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 9/11/20.

[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) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J 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.

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

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

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

Attachment(s)

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

2. Information Disclosure Statements (PTO/SB/08), 6. (J 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.V Interview Summary (PTO-413),
Paper No./Mail Date.

/DMITRY LEVITAN/
Primary Examiner, Art Unit 2461

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200917
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Application No. Applicant(s)

16/902,740 Lietal.
Applicant-Initiated Interview Summary Examiner ArtUnit | AlIA (FITF) Status
DMITRY LEVITAN 2461 No

All participants (applicant, applicants representative, PTO personnel):

(1) DMITRY LEVITAN. 3)

(2) Christina R. Walsh. (4) .

Date of Interview: 10 September 2020.

Type: Telephonic  [J Video Conference
0 Personal [copy given to: [ applicant [ applicant's representative]

Exhibit shown or demonstration conducted:  [J Yes No.
If Yes, brief description:

Issues Discussed (3101 M112 [O102 [O103 OoOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification of prior art discussed: N/A.

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

Applicant and Examiner discussed the issue of the support for the claim 1 limitations, which were rejected in the Office
action as NEW MATTER. Applicant indicated the particulars of Fig. 5, which show the relative durations of the OFDM
symbols and the guard period, as the support for the claim 1 limitations..

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

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

O Attachment

/DMITRY LEVITAN/
Primary Examiner, Art Unit 2461

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20200917
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Summary of Record of Interview Requirements

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

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

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

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

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

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

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

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

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

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

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

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,-
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on
the Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed
by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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Application/Control No.
Search Nofles

Applicant(s)/Patent Under Reexamination

16/902,740 Li et al.
T -
DMITRY LEVITAN 2461
CPC - Searched*
Symbol Date Examiner
HO4L 12/26, 5/0007, 5/0028, 25/03834, 27/0008, 27/0012, 27/26/02 09/17/2020 DL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
370 241, 252, 310, 328, 330, 464, 532 09/17/2020 DL

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
IEEE, EAST 09/17/2020 DL
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

370 241 09/17/2020 DL

U.S. Patent and Trademark Office
Page 1 of 1
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 16/002 740 Liotal

H““Hm“ ““ “““H ““ ““ - ot
DMITRY LEVITAN 2461

v | Rejected - | Cancelled N | Non-Elected A Appeal

= Allowed + | Restricted | | Interference O | Objected

CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA T.D. (J R.1.47

CLAIM DATE
Final Original | 08/26/2020 | 09/17/2020

>
N N AT AN TN EN O I RN N O O 0N N N O O O N BT O O EN AN RN BN EN KNS
mjuwjuwjmwpupmpmjmjmjimipnjojnjujunjujunjujunmjmjumjmjunjmjonjomjonjnjnln

U.S. Patent and Trademark Office Part of Paper No.: 20200917
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |¢907 740 Liotal
H “ “HH Examiner Art Unit

DMITRY LEVITAN 2461
CPC
Symbol Type Version
Ho4L F 2013-01:01
HO4L | 2013:01=01:
HO4L | 2013-01-01
HO4L | 2013-01=01
HO4L | 2013-01-014:
Ho4L [ 2013-01:01
HO04B | 2013:01-01
H04B | 2013:01:01::
HO4L | 20130101
HO4L I 2013-01-01
Ho4L A 2013-01:01
HO4L A 2013-01-01
HO4L A 20130101
HO4L A 2013-01:01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 30

/DMITRY LEVITAN/
Primary Examiner, Art Unit 2461

(Primary Examiner)

17 September 2020

(Date)

O.G. Print Claim(s)| O.G. Print Figure

1

8

U.S. Patent and Trademark Office

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |¢907 740 Li otal

H “ “”H Examiner Art Unit
DMITRY LEVITAN 2461

INTERNATIONAL CLASSIFICATION
CLAIMED

HO4L

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
370 241

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 30

/DMITRY LEVITAN/ 17 September 2020 . . -
Primary Examiner, Art Unit 2461 O.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 1 8
U.S. Patent and Trademark Office Part of Paper No.: 20200917
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/902,740 Li etal.
Examiner Art Unit
DMITRY LEVITAN 2461

Claims renumbered in the same order as presented by applicant (] CPA T.D. O R1.47

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI 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
/DMITRY LEVITAN/ 17 September 2020 . ) -
Primary Examiner, Art Unit 2461 O.G. Print Claim(s)| O.G. Print Figure
(Primary Examiner) (Date) 1 8
U.S. Patent and Trademark Office Part of Paper No.: 20200917
Page 3 of 3
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EAST Search History

EAST Search History (Interference)

Ref Hits' Search Query  DBs

o

L1 4 ((wireless or radio or cellular) and (guard)  US-

: ' ‘and OFDM and (chip near2 (interval or :PGPUB;
“duration or rate))).clm. - USPAT

Default Plurals Time

_ Operator  Stamp

OR ON  2020/09/17
| 110:38 |

L3 11 ((radio or wireless or LTE) and (frequency :US-
: 5 ‘adj2 (range or portion or band)) and OFDM : PGPUB;
‘and (Base$station or BST or BS or enb or  : USPAT
: ‘enodeB) and (guard)).cim. :
L4 9  ((radio or wireless or LTE) and (random  :US-
? : ‘adj2 access) and OFDM and (Base$station : PGPUB;
:or BST or BS or enb or enodeB) and : USPAT
‘(guard)).cim. :

9/17/2020 10:43:39 AM
C:\Users\dlevitan\Documents\EAST\Workspaces\16902740.wsp
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Doc code: IDS PTO/SB/08a (02-18)

s . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed \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 Number 16902740
Filing Date P020-06-16

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.89)

First Named Inventor ‘ | ietal
Art Unit | 2461

Examiner Name ‘ Dmitry Levitan

Attorney Docket Number | NEO-PT012.7

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 873009 B2 P011-01-18 | arsson et al.
2 B102832 B2 P012-01-24 Agrawal et al.
3 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
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
o Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1

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 Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document ;
Figures Appear

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXORDPT WHERE LIMED THROUGH. /D.L/
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INFORMATION DISCLOSURE

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

Application Number 16902740

Filing Date 2020-06-16

First Named Inventor ’ Li et al.

Art Unit | 2461

Examiner Name ‘ Dmitry Levitan

Attorney Docket Number | NEO-PT012.7

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

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner
Initials*

Cite
No

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), T5

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 /DMITRY LEVITAN/

Date Considered l

09/17/2020

*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.USPTQ.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3).  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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if

English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXOHRT WHERE LIMED THROUGH. /D.L/
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Application Number 16902740

Filing Date 2020-06-16

INFORMATION DISCLOSURE

First Named Inventor ’ Li et al.

STATEMENT BY APPLICANT

N Art Unit | 2461
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Dmitry Levitan

Attorney Docket Number | NEO-PT012.7

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 ne 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.
X 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 [Christina R. Walsh/ Date (YYYY-MM-DD) 2020-09-01

Name/Print Christina R. Walsh Registration Number k)1,553

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 1430, 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
ALL REFERENCES CONSIDERED EXOHRT WHERE LIMED THROUGH. /D.L/
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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.8.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 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 desighee, 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.
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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 09/22/2020 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.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/902,740 06/16/2020 Xiaodong Li NEO-PT012.7 1020
TITLE OF INVENTION: CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/22/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEVITAN, DMITRY 2461 370-241000
éF%h?HSgé:SOf correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
-363). g)a';lz[;l:é)nl{saﬁl; ;lnpatti?z 831 ;qeglstered 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 upto 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.

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

|95}

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 X Corporation or other private group entity (] Government

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

X Electronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)
X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 220493

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 _/Christina R. Walsh/ Date _ September 25, 2020
Typed or printed name _ Christina R. Walsh Registration No. 61,553
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

16902740

Filing Date:

16-Jun-2020

Title of Invention:

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Xiaodong Li

Filer:

Christina R. Walsh/Justin Slater

Attorney Docket Number:

NEO-PT012.7

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

1501 1 1000 1000
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Description Fee Code Quantity Amount SuB—;’g(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 40674257
Application Number: 16902740
International Application Number:
Confirmation Number: 1020

Title of Invention:

CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

3624

Filer:

Christina R. Walsh/Justin Slater

Filer Authorized By:

Christina R. Walsh

Attorney Docket Number: NEO-PT012.7
Receipt Date: 25-SEP-2020
Filing Date: 16-JUN-2020

Time Stamp: 16:27:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E202090G27477068
Deposit Account 220493

Authorized User

Justin Slater

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

37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)
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37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
ocument .. . File Size(Byte Multi Page
Docu Document Description File Name e Size( y s/ Ut. . ages
Number Message Digest | Part/.zip| (if appl.)
85364
NEO-PT012_7-
1 Issue Fee Payment (PTO-85B) IssueFee_PTOL85_EFS-2020092 no 1
5_pdf ed77a58b6ebcfc6071d563da3ae4f89d261
0d2b
Warnings:
Information:
30235
2 Fee Worksheet (SB06) fee-info.pdf no 2
1e24f7220f5d309bbc9d0a7f2dba6d 7b7c 2
Warnings:
Information:
Total Files Size (in bytes){ 115599

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/902,740 06/16/2020 Xiaodong L1 NEO-PT012.7
CONFIRMATION NO. 1020
3624 PUBLICATION NOTICE
Volpe Koenig
30 SOUTH 17TH STREET, 18TH FLOOR N AT
000000120335218

PHILADELPHIA, PA 19103

Title:CHANNEL PROBING SIGNAL FOR A BROADBAND COMMUNICATION SYSTEM

Publication No.US-2020-0313948-A1
Publication Date:10/01/2020

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

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

page 1 of 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/902,740 11/10/2020 10833908 NEO-PT012.7 1020
3624 7590 10/21/2020
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 0 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 L1, Kirkland, WA;

NEO WIRELESS LLC, 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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Case 6:21-ov-00025-ADA  Document 13 Filed 04/28/21 Page 1of 1

AQ 126 (Rev. 08/10)

TO:

Alexandria, VA 22313-1450

Mail Stop 8

Birector of the U.S. Patent and Trademark Office

P.O. Box 1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 aud/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

] Trademarks or

Western District of Texas Waco Division

on the following

W Patents.  ( [ the patent action involves 33 U.S.C. § 292

DOCKET NO. DATE FILED U.8. DISTRICT COURT
5:21-cv-00025 /2812021 Western District of Texas Waco Division
PLAINTIFF DEFENDANT
Neo Wireless LLG L.G Electronics inc., LG Electronics U.S.A., Inc.
PATENT OR DATE OF PATENT . T VD AT o ATV
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,467,366 6/18/2013 Neo Wireless LLC
2 10,044 517 8/7/2018 Neo Wireless LLC
3 10,833,808 4/17/2018 Neo Wireless LLC
4 10,075,941 9/11/2018 MNeo Wireless LLC
5 10,447 450 10/15/2018 Neo Wireless LLC

In the above—entitled case, the foilowing patent(s) trademark(s) have been inciuded:

DATE INCLUDED

MNCLUDED BY

1 Amendrent [ Answer

[1 Other Pleading

PATENT OR

TRADEMARK N{O.

DATE OF PATENT
O TRADEMARK

HOLDER OF PATENT OR TRADEMARK

[353

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy I—Upon initiation of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail thic copy to Birector

Copy 3—Upon tereination of action, mail this copy to Birector

0210

Copy 4-—Case file copy
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Case 6:21-ov-00026-ADA Document 13 Filed 04/28/21 Page 1of 1

AQ 126 (Rev. 08/10)

TO:

Alexandria, VA 22313-1450

Mail Stop 8

Birector of the U.S. Patent and Trademark Office

P.O. Box 1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.8.C. § 290 aud/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

] Trademarks or

Western District of Texas Waco Division

on the following

W Patents.  ( [ the patent action involves 33 U.S.C. § 292

DOCKET NO. DATE FILED U.8. DISTRICT COURT
5:21-cv-00028 /2812021 Western District of Texas Waco Division
PLAINTIFF DEFENDANT
Neo Wirsless LLC Apple nc.
PATENT OR DATE OF PATENT . S —— o AT
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.
1 8,467,366 6/18/2013 Neo Wireless LLC
2 10,044 517 8/7/2018 Neo Wireless LLC
3 10,833,808 4/17/2018 Neo Wireless LLC
4 10,075,941 9/11/2018 MNeo Wireless LLC
5 10,447 450 10/15/2018 Neo Wireless LLC

In the above—entitled case, the foilowing patent(s) trademark(s) have been inciuded:

DATE INCLUDED

MNCLUDED BY

1 Amendrent [ Answer

[1 Other Pleading

PATENT OR

TRADEMARK N{O.

DATE OF PATENT
O TRADEMARK

HOLDER OF PATENT OR TRADEMARK

[353

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy I—Upon initiation of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail thic copy to Birector

Copy 3—Upon tereination of action, mail this copy to Birector

0211
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Case $:22-ov-00083-IRG-REF Document 3

AQ 120 (Rev. 08/10}

Filed 03/29/22

Page L of 2 Pageld# 316

T

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-145¢

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK

In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been

filed in the U.S. Disirict Court

Eastern District of Texas, Marshall Division

on the following

] Trademarks or - [ Patents. ¢ {1 the patent action invoives 33 U840, § 292.):
DOCKET NO. DATE FILED 1.8, DISTRICT COURT
2:22-0v-030083 /2852022 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
Neo Wireless LLC Toyota Motor North America, Inc., Toyota Motor Sales,
U.8.AL Inc., & Toyola Molor Engineering &
Manufacturing Norih America, inc.
FATENT OR DATE OF PATENT . T N D AT -
TRADEMARK NO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,467,366 8/18/2013 Neo Wireless LLC
2 10,075,941 G/11/2018 Neo Wireless LLC
3 10,447 450 10/15/2019 Neo Wireless LLC
4 10,771,302 8812020 Neo Wireless LLC
510,833,808 4/1772018 Neo Wireless LLC

In the above—entitled case, the following patent(s) trademark(s) have been inciuded:

DATE INCLUDED

L

CLUDED BY

1 Amendment

0 Answer

3 Cross Bill

[1 Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
CRCTRADEMARK

HOLDER OF PATENT OR TRADEMARK

[353

fn the above

euiitied case, the following decision hias been rendered or judgement tssued:

DECISIONJUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy I——Upon initiation of action, mail this copy to Birector
Copy 2—-Upon filing document adding patent(s), mail thic copy to Birector

Copy 3—Upon terination of action, mail this copy to Birector

Copy 4

0212

Case file copy
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ase 2:22-ov-00083-IRG-REP Document 3 Filed 03/28/22 Page 2 of 2 PagellDd # 317

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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Cage 2:22-ov-00084-JRG-REF Document 3 Filed 03/28/22 Page 1 ot 2 PagelD & 318

AQ 120 (Rev. 08/10}

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

Mail Stop 8
Director of the U.S. Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-145¢

T

In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been

filed in the U.S, District Court Eastern District of Texas, Marshall Division on the folowing

] Trademarks or W Patemts. ¢ (] the patent action involves 33 U 8., § 292y
DOCKET NO. DATE FILED 1.8, DISTRICT COURT
2:22-cv-00004 3/29/2022 Eastern District of Texas, Marshali Division
PLAINTIFF DEFENDANT
Neo Wireless LLC General Motors Company and General Motors LLC
FATENT OR DATE OF PATENT . T N D AT -
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,467,366 8/18/2013 MNeo Wireless LLC
2 10,075,841 9/11/2018 Neo Wireless LLO
3 10,447 450 1/15/2018 Neo Wireless LLC
4 10,771,302 /812020 Neo Wireless LLC
5 10,833,808 4/1712018 Neo Wireless LLC

In the above—entitled case, the following patent(s) trademark(s) have been inciuded:

DATE INCLUDED NCLUDED BY

1 Amendment 0 Answer 3 Cross Bill [] Other Pleading

PATENT OR DATE OF PATENT . T YE D A TR DEMARK
TRADEMARK NO, R TRADEMARK HOLDER OF PATENT OR TRADEM!
i
5
4
5

{n the above-—cuiitied case, the following decision hias been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 3—Upon terination of action, mail this copy to Birector
Copy 4-—Case file copy

Copy I——Upon initiation of action, mail this copy to Birector
Copy 2—-Upon filing document adding patent(s), mail thic copy to Birector
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Cage 2:22-ov-00084-JRG-REF Document 3 Filed 03/28/22 Page 2 of 2 PageiD 4 320

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 $:22-ov-00085-IRG-REF Document 3

AQ 120 (Rev. 08/10}

Filed 03/29/22

Page 1 of 2 Pagelld# 312

T

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 31450

Alexandria, VA 22313-145¢

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK

In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been

filed in the U.S. Disirict Court

Eastern District of Texas, Marshall Division

on the following

] Trademarks or W Patemts. ¢ (] the patent action involves 33 U 8., § 292y
DOCKET NO, DATE FILED 1.8, DISTRICT COURT
2:22-0v-000085 /2852022 Eastern District of Texas, Marshali Division
PLAINTIFF DEFENDANT
Neo Wirsless LLC Tesla Inc.
PATENT OR DATE OF PATENT . BT (4 D AT -
TRADEMARK NO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,467,366 8/18/2013 Neo Wireless LLC
2 10,075,941 G/11/2018 Neo Wireless LLC
3 10,447 450 10/15/2019 Neo Wireless LLC
4 10,771,302 8812020 Neo Wireless LLC
510,833,808 4/1772018 Neo Wireless LLC

In the above—entitled case, the following patent(s) trademark(s) have been inciuded:

DATE INCLUDED

NCLUDED BY

1 Amendment

0 Answer

3 Cross Bill

[1 Other Pleading

PATENT OR

TRADEMARK NO.

DATE OF PATENT
CRCTRADEMARK

HOLDER OF PATENT OR TRADEMARK

[353

{n the above-—cuiitied case, the following decision hias been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy I——Upon initiation of action, mail this copy to Birector
Copy 2—-Upon filing document adding patent(s), mail thic copy to Birector

Copy 3—Upon terination of action, mail this copy to Birector

Copy 4

0216

Case file copy

Ford Motor Co.
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ase 2:22-ov-00085-JRG-REP Document 3 Filed 03/28/22 Page 2 of 2 PagellD # 313

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

0217
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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 Comphiance 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 Eastern District of Tennessee on the following
[ Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKETNO. DATE FILED U.S. DISTRICT COURT
3/29/2022 Eastern District of Tennessee
PLAINTIFF DEFENDANT
Neo Wireless LLC Volkswagen Group of America, inc. & Volkswagen Group
of America Chattanooga Operations, 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
0 Amendment 7 Answer {1 Other Pleading
PATENT OR DATE OF PATENT )
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISIONAJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Birector
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
Case 1:22-cv-00078-TAV-SKL Document 2 Filed 03728722 Page 1ot 2 PagelD # 314

0218

Ford Motor Co.
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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

i

ase 1.22-cv-00078-TAV-S5KL

Documeant 2 Filed 03/28/22 Page 2ot 2 PagelD # 3158

0219
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Case: 3:22~ov-01252-32 Doc #: 2 Filed: 071522 1ol 2. PagelD # 324
AO 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.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 [J 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
0 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

0220

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director

Ford Motor Co.
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Case: 3:22~ov-01252-32 Doc #: 2 Filed: 07/15/22 2of 2. PagelD #

3

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

0221
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AO 120 (Rev. 08/10)

2ase 322-ov-00780-MMH-IBT Document 7

Fiied O7/20/22

Page 1 of 1 PageiD 337

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
I:l Trademarks or |Z Patents. ( I:] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:22-cv-780-J-MMHIJBT July 15, 2022 Middle District of Florida
PLAINTIFF DEFENDANT

NEO WIRELESS, LLC

MERCEDES-BENZ USA, LLC

TR/P;SEE/II\ZFR%RNO‘ %%TER%E];?/RSII{\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 2—Upon filing document adding patent(s), mail this copy to Director

0222

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case: 3:22~ow-01252-32 Doc #: 8 Filed: 081522 1of 2. PagelD # 3348

AO 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.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 [J 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
0 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 o . o
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 (BY) DEPUTY CLERK DATE

Sandy Opacich /s/Natalie Wlotzko 8/15/2022

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

0223
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Case: 3:22~ov-01252-32 Doc #: 8 Filed: O8/15/22 2of 2. PagelD #

39

3

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
0224
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