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Attorney Docket No.: AA3796-US

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Ilya Bolotin; Alexander Maltsev; Cheng Chen; Carlos Cordeiro; Artyom Lomayev

hereby sell, assign, and transfer to:

Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

APPARATUS, SYSTEM AND METHOD OF ASYMMETRIC BEAMFORMING
TRAINING

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on _ September 6, 2018 as

U.S. Application Number _ 16/123.271 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Attorney Docket No.: AA3796.US8
aif rightivd oaths, susignments, powers of attorney, and other papers; commumente t¢ said Assignes, Hs successors,
assigns, and-lepal representatives all facts hnown to the nadersigned re}atiug 1o said fnventions and improvements and

the story thereof] and gererally asaist sald Assignzs, Hssuee assigns, or logal reprosentatives in secuning and

maintainine proper patent gzrtsie&:‘citm for said inventions and émpmvemwts and for vesting ittle to sald inventions and

impraovements, and 4l apphications for patents asd it pateats owsudd improvements, (n auid Assignes, iz suocessors,

assigns, and fepal representatives; and

covenagt with said Assignee, s swccessors, assigag, and logal representatives that uo assiprment, grant, morteags,

Heense, or otheragreement affecting the rights and property hieretns conveyed hias been made to others by the an-
g o

Sersigned, aud that full oght to coavey the same 35 hereln expressed is possessed by the wndersigned

/5 2008

- L 5
Hya Bgi otin {ate signed
Alexander Maltsey Date signed
Cheng Chen Diate sigoed

Carlos Cordeiro ate signed.
Artyom Lomayey Date signed
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Attorney Docket No.: AA3796-US

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Ilya Bolotin; Alexander Maltsev; Cheng Chen; Carlos Cordeiro; Artyom Lomayev

hereby sell, assign, and transfer to:

Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

APPARATUS, SYSTEM AND METHOD OF ASYMMETRIC BEAMFORMING
TRAINING

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on _ September 6, 2018 as

U.S. Application Number _ 16/123.271 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Attorney Docket No.: AA3796-US

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Ilya Bolotin; Alexander Maltsev; Cheng Chen; Carlos Cordeiro; Artyom Lomayev

hereby sell, assign, and transfer to:

Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

APPARATUS, SYSTEM AND METHOD OF ASYMMETRIC BEAMFORMING
TRAINING

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on _ September 6, 2018 as

U.S. Application Number _ 16/123.271 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Carlos Corder Bage signed
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Attorney Docket No.: AA3796-US

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Ilya Bolotin; Alexander Maltsev; Cheng Chen; Carlos Cordeiro; Artyom Lomayev

hereby sell, assign, and transfer to:

Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

APPARATUS, SYSTEM AND METHOD OF ASYMMETRIC BEAMFORMING
TRAINING

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on _ September 6, 2018 as

U.S. Application Number _ 16/123.271 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Attorney Docket No.: AA3796-US

all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Ilya Bolotin Date signed
Alexander Maltsev Date signed
Cheng Chen Date signed

Septarnber 04, 2018

Carlos Cordeiro Date signed

Artyom Lomayev Date signed
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Attorney Docket No.: AA3796-US

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Ilya Bolotin; Alexander Maltsev; Cheng Chen; Carlos Cordeiro; Artyom Lomayev

hereby sell, assign, and transfer to:

Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

APPARATUS, SYSTEM AND METHOD OF ASYMMETRIC BEAMFORMING
TRAINING

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on _ September 6, 2018 as

U.S. Application Number _ 16/123.271 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Attorney Docket No.: AA3796-US

all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and

improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Ilya Bolotin Date signed
Alexander Maltsev Date signed
Cheng Chen Date signed
Carlos Cordeiro Date signed
% 9/4/2018
Ar’(ﬁy{ Lomayev Date signed
Page 2 of 2

PATENT
RECORDED: 10/11/2018 REEL: 047134 FRAME: 0043



