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Atty. Docket No. 3875.8470001
ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to cach of the undersigned inventors: Nihar JINDAL, Murat
MESE, Arogyaswami PAULRAJ, Louay JALLOUL, Amin MOBASHER and Sam ALEX,
hereby sell and assign to Broadecom Corporation, a corporation formed under the laws of
California, whose mailing address is 5300 California Avenue, Irvine, California 92617
(hereafter referred to as the Assignec), histher entire right, title and interest, including the right to
sue for past infringement and to collect for all past, present and future damages, for the United
States of America (as defined in 35 U.S.C. § 100) and throughout the world,

(a) in the invention(s) known as Cross Cell Beam Persistence In A Massive
Multiple-Input, Multiple Qutput (MIMO) Environment for which
application(s) for patent in the United States of America has a filing datc or a
371{c) date of December 27, 2013 (also known as United States Application No.
14/142,581), in any and all applications thereon, in any and all Letters Patent(s)
therefor, and

(b) in any and all applications that claim the benefit of the patent application listed
above in part (a), including non-provisional applications, continuing
(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of thc patent application or Letters
Patent therefor listed above in part (), to the full extent of the term or terms for
which Letters Patents issue, and

(c) in any and all inventions described in the patent application listcd above in
part (a), and in any and all forms of intellectual and industrial property protection
derivable from such patent application, and that are derivable from any and all
continuing applications, reissues, extensions, rencwals and reexaminations of
such patent application, including, without limitation, patents, applications, utility
models, inventor's certificates, and designs together with the right to file
applications therefor; and including the right to claim the same priority rights
from any previously filed applications under the International Agreement for the
Protection of Industrial Property, or any other international agreement, or the
domestic laws of the country in which any such application is filed, as may be
applicable;

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its
successors, legal representatives and assigns to the samc extent as all such rights, title and
interest would have been held and enjoyed by the Assignor had this assignment and sale not been
made.

The undersigned inventors agree to exccute all papers necessary in connection with the
application(s) and any non-provisional, continuing (continuation, divisional, or continuation-in-
part), reissue, reexamination or corresponding application(s) thereof and also to execute scparate
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Appl. No. 14/142,581
Atty. Docket No. 38758470001

assignments in connection with such application(s) as thc Assignce may deem necessary or
expedient.

The undersigned inventors agree to execute all papers necessary in connection with any
interference or patent enforcement action (judicial or otherwise) related to the application(s) or
any non-provisional, continuing (continuation, divisional, or continuation-in-part), reissue or
reexamination application(s) thereof and to cooperate with the Assignee in every way possible in
obtaining evidence and going forward with such interference or patent enforcement action.

The undersigned inventors hereby represent that he/she has full right to convey the entire
interest herein assigned, and that he/she has not executed, and will not execute, any agreement in
conflict therewith.

The undersigned inventors hereby grant the patent practitioners associated with
CUSTOMER NUMBER 49579 the power to insert in this assignment any further identification
that may be necessary or desirable in order to comply with the rules of the United States Patent
and Trademark Office for recordation of this document.

The undersigned inventors hereby represent that he/she understands that the patent
practitioners associated with CUSTOMER NUMBER 49579 are the legal representatives of,
and attorneys for, the assignee, and are NOT the legal representatives of, and attorneys for, the
inventors.

IN WITNESS WHEREQF, executed by the undersigned inventors on the date opposite

his/her name, x \\}
Date: % / \ 31/ \g Signature of Inventor: : |

Nihar JINDAL
Date: Signature of Inventor: ;

Murat MESE
Date: Signature of Inventor: _

Arogyaswami PAULRAJ
Date: Signature of Inventor:

Louvay JALLOUL
Date: Signature of Inventor: ‘

Amin MOBASHER
Date: _ Signature of Inventor:

Sam ALEX
#1967663_1doex ’
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Atty. Docket No. 3875.8470001
ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the undersigned inventors: Nihar JINDAL, Murat
MESE, Arogyaswami PAULRAJ, Louay JALLOUL, Amin MOBASHER and Sam ALEX,
hereby sell and assign to Broeadcom Corporation, a corporation formed under the laws of
California, whose mailing address is 5300 California Avenue, Irvine, California 92617
(hereafter referred to as the Assignee), his/her entire right, title and interest, inclading the right to
sue for past infringement and to collect for all past, present and future damages, for the United
States of America (as defined in 35 U.S8.C. § 100) and throughout the world,

{a) in the invention(s) known as Cross Cell Beam Persistence In A Massive
Muitiple-Input, Multiple Output (MIMO) Environment for which
application(s) for patent in the United States of America has a filing date or a
371(¢c) date of December 27, 2013 (also known as United States Application No.
14/142,581), in any and all applications thereon, in any and all Letters Patent(s)
therefor, and

(b) in any and all applications that claim the benefit of the patent application listed
above in part (a), including non-provisional applications, continuing
(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of the patent application or Letters
Patent therefor listed above in part (a), to the full extent of the term or terms for
which Letters Patents issue, and

(c) in any and all inventions described in the patent application listed above in
part (a), and in any and all forms of intellectual and industrial property protection
derivable from such patent application, and that are derivable from any and all
continuing applications, reissues, extensions, renewals and reexaminations of
such patent application, including, without limitation, patents, applications, utility
models, inventor’s certificates, and designs together with the right to file
applications therefor; and including the right to claim the same priority rights
from any previously filed applications under the International Agreement for the
Protection of Industrial Property, or any other international agreement, or the
domestic laws of the country in which any such application is filed, as may be
applicable;

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its
successors, legal representatives and assigns to the same extent as all such rights, title and
interest would have been held and enjoyed by the Assignor had this assignment and sale not been
made.

The undersigned inventors agree 1o execute all papers necessary in connection with the
application(s) and any non-provisional, continuing (continuation, divisional, or continuation-in-
part), reissue, reexamination or corresponding application(s) thereof and also to execute separate
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Appl. No. 147142581
Atty. Docket No. 3875.8470001

assignments in connection with such application(s) as the Assignee may deeimn necessary or
expedient.

The undersigned inventors agree to execute all papers necessary in connection with any
interference or patent enforcement action (judicial or otherwise) related to the application(s) or
any non-provisional, centinuing (continuation, divisional, or continuation-in-part), reissue or
reexamination application(s) thereof and to cooperate with the Assignee in every way passible in
obtaining evidence and going forward with such interference or patent enforcement action.

The undersigned inventors hereby represent that ie/she has full vight to convey the entire
interest herein assigned, and that he/she has not sxecuted, and will not execute, any agreement in
conflict therewith.

The undersigned inventors hereby grant the patent practitioners associated with
CUSTOMER NUMBER 49579 the power to insert in this assignment any further identification
that may be necessary or desirable in order to comply with the rules of the United States Patent
and Trademark Office for recordation of this document.

The undersigned inventors hereby represent that he/she understands that the patent
practitioners associated with CUSTOMER NUMBER 49579 are the legal representatives of,

nventors,

IN WITNESS WHEREOF, executed by the undersigned inventors on the date opposite
his/her name.

Date: Signature of Inventor: |
Nihar JINDAL
Date: 3o /277 5 Signature of Inventon / o
Date: Signature of Inverttor:
Arogyaswami PAULRAJ
Date: . Signature of Inventor: .
Louay JALLOUL
|8 Signature of Inventor
Amin MOBASHER
Date; ~ Signature of Inventor:

Sam ALEX

HFIRHTEE3 Tdocx
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Atty. Docket No. 3875.8470001
ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the undersigned inventors: Nihar JINDAL, Murat
MESE, Arogyaswami PAULRAJ, Louay JALLOUL, Amin MOBASHER and Sam ALEX,
hereby sell and assign to Breadcom Corporation, a corporation formed under the laws of
California, whose mailing address i1s 5300 California Avenue, Irvine, California 92617
(hereafter referred to as the Assignee), his/her entire right, title and interest, including the right to
sue for past infringement and to collect for all past, present and future damages, for the United
States of America (as defined in 35 U.5.C. § 100) and throughout the world,

(a) in the invention(s) known as Cross Cell Beam Persistence In A Massive
Multiple-Input, Multiple Output (MIMO) Environment for which
application(s) for patent in the United States of America has a filing date or a
371(c) date of December 27, 2013 (also known as United States Application No.
14/142,581), in any and all gpplications thereon, in any and all Letters Patent(s)
therefor, and

(b) in any and all applications that claim the benefit of the patent application listed
above in part (a), including non-provisional applications, continuing
(confinuation, divisional, or continuation-in-part) -applications, reissues,
extensions, renewals and reexaminations of the patent application or Letters
Patent therefor listed above in part (a), to the full extent of the term or terms for

which Letters Patents issue, and

(c) in any and all inventions described in the patent application listed above in
part (a), and in any and all forms of intellectual and industrial property protection
derivable from such patent application, and that are derivable from any and all
continuing applications, reissues, extensions, renewals and reexaminations of
such patent application, including, without limitation, patents, applications, utility
models, inventor’s certificates, and designs together with the right to file
applications therefor; and mcluding the right to claim the same priority rights
from any previously filed applications under the International Agreement for the
Protection of Industrial Property, or any other international agreement, -or the
domestic laws of the country in which any such application is filed, as may be
applicable;

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its
successors, legal representatives and assigns to the same extent as all such rights, title and
interest would have been held and enjoyed by the Assignor had this assignment and sale not been
made.

The undersigned inventors agree to execute all papers necessary in connection with the
application(s) and any non-provisional, continuing (continuation, divisional, or continuation-in-
part), reissue, reexamination or corresponding application(s) thereof and also to execute separate
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assigninents in conneetion with such applicationts) as the Assignee mary deem necessary of
expodiont.

e undersigned inventors agree 1o excoute all papers necessary iy consetion with any
terference or patent enforcement action Gudiciat or otherwisey relited to the applicationt(s) or
any non-provisional, continuing {continuation, divisional, or continuation=in-part), reissue or
reexantination application{s) thercal and to cooperate with the Assignee inevery way possible in
ohtaining evidence and going torward with such interference or patent enforcement action.

The undersigned inventors hereby represent that hefs she has full right w convey the entire
interest herein assiened. and that hefshe has not executed. and will notexeeute, any agreement in
conflict therewith,

The undersigned  imventors hereby  grant the patent neactitioners associated  with
CUSTOMER NUMBER 49579 the power to insert in this assignment any further identification
that may he necessary o desitable in order o comply with the rules of the United States Patem
and Trademark Office for recordation of this document.

o,

The undersigned inventors hureby represent that hesshe understands that the patent
practitioners associated with €U STOMER NUMBER 49879 are the legal representatives ol
and atiorneys for, the assignee, and are NO 11 he lepal representatives ol and attorneys for, the
ventors,

INOWITNESS WHERBOE. exccuted by the undersigned inventars on the date oppusite
histher sune,

Prate: Signature of bnventor:

Dhaten Signature of fnventor:

Dratel Signature of Inventorn
Darer s Signature O IVOOLT s .
lmjm JAL Ui f
Date: o Signature of Inventort
Amin \103& ASHER
Dater o Signature of IRVeRLOr
Sany ALEX
PR Nt iri
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Atty. Docket No. 3875.8470001
ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the undersigned inventors: Nihar JINDAL, Murat
MESE, Arogyaswami PAULRAJ, Louay JALLOUL, Amin MOBASHER and Sam ALEX,
hereby sell and assign to Breadecom Corporation, a corporation formed under the laws of
California, whose mailing address is 5300 California Avenue, Irvine, California 92617
(hereafter referred to as the Assignee), his/her entire right, title and interest, including the right to
sue for past infringement and to collect for all past, present and future damages, for the United
States of America (as defined in 35 U.S.C. § 100) and throughout the world,

(a) in the invention(s) known as Cress Cell Beam Persistence In A Massive
Multiple-Input, Multiple QOutput (MIMO) Environment for which
application(s) for patent in the United States of America has a filing date or a
371(c) date of December 27, 2013 (also known as United States Application No.
14/142,581), in any and all applications thereon, in any and all Letters Patent(s)
therefor, and

(b) in any and all applications that claim the benefit of the patent application listed
above in part (a), including non-provisional applications, continuing
{(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of the patent application or Letters
Patent therefor listed above in part (a), to the full extent of the term or terms for
which Letters Patents issue, and

(c) in any and all inventions described in the patent application listed above in
part (a), and in any and all forms of intellectual and industrial property protection
derivable from such patent application, and that are derivable from any and all
continuing applications, reissues, extensions, renewals and reexaminations of
such patent application, including, without limitation, patents, applications, utility
models, inventor’s certificates, and designs together with the right to file
applications therefor; and including the right to claim the same priority rights
from any previously filed applications under the International Agreement for the
Protection of Industrial Property, or any other international agreement, or the
domestic laws of the country in which any such application is filed, as may be
applicable;

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its
successors, legal representatives and assigns to the same extent as all such rights, title and
interest would have been held and enjoyed by the Assignor had this assignment and sale not been
made.

The undersigned inventors agree to execute all papers necessary in connection with the
application(s) and any non-provisional, continuing (continuation, divisional, or continuation-in-
part), reissue, reexamination or corresponding application(s) thereof and also to execute separate
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Appl. No. 14/142,581
Atty. Docket No, 38738470001

assignments in connection with such application(s) as the Assignee may deem necessary or
expedient.

The undersigned inventors agree to execute all papers necessary in connection with any
interference or patent enforcement action (judicial or otherwise) related to the application(s) or
any non-provisional, continuing (continuation, divisionsl, or continuation-in-part), reissue or
reexamination application(s) thereof and to cooperate with the Assignee in every way possible in
obtaining evidence and going forward with such interference or patent enforcement action.

The undersigned inventors hereby represent that he/she has full right to convey the entire
interest herein assigned, and that he/she has not executed, and will not execute, any agreement in
conflict therewith.

The undersigned inventors hereby grant the patent practitioners associated with
CUSTOMER NUMBER 49579 the power to insert in this assignment any further identification
that may be necessary or desirable in order to comply with the rules of the United States Patent
and Trademark Office for recordation of this document,

The undersigned inventors hereby represent that he/she understands that the patent
practitioners associated with CUSTOMER NUMBER 459579 are the legal representatives of,
and attorneys for, the assignee, and are NOT the legal representatives of, and attorneys for, the
inventors.

IN WITNESS WHEREOQF, executed by the undersigned inventors on the date opposite
his/her name.

Date: Signature of Inventor:

Nihar JINDAL
Date: Signature of Inventor:

Murat MESE
Date: Signature of Inventor:

Arogyaswami PAULRAI
Date: Z/ 2*@/ Zols Signature of Inventor; __ MilLegie 7 y ,f* ,,,,,,,,

Lotay JAKM
Date: Signature of Inventor:

Amin MOBASHER
Date; Signature of Inventor:

Sam ALEX
11967663 _ldock
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Atty. Docket No. 3875.8470000
ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the undersigned inventors: Nihar JINDAL, Murat
MESE, Arogyaswami PAULRAJ, Louay JALLOUL, Amin MOBASHER and Sam ALEX,
hereby sell and assign to Broadeom Corporatien, a corporation formed under the laws of
California, whose mailing address is 5300 California Avenue, Irvine, California 92617
(hereafter referred to as the Assignee), his/her entire right, title and interest, including the right to
sue for past infringement and to collect for all past, present and future damages, for the United
States of America (as defined in 35 U.S.C. § 100) and throughout the world,

(a) in the invention(s) known as Cross Cell Beam Persistence in a Massive
Multiple-Input, Multiple Qutput (MIMO) Environment for which a
provisional application for patent in the United States of America was filed on
December 11, 2013 (also known as United States Application No. 61/914,893), in
any and all non-provisional applications therefrom, in any and all Letters Patent(s)
granted from such non-provisional applications, and

(b) in any and all applications that claim the benefit of the patent application listed
above in part (a), including non-provisional applications, continuing
(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of the patent application or Letters
Patent therefor listed above in part (a), to the full extent of the term or terms for
which Letters Patents issue, and

(¢) in any and all inventions described in the patent application listed above in
part (a), and in any and all forms of intellectual and industrial property protection
derivable from such patent application, and that are derivable from any and all
continuing applications, reissues, extensions, renewals and reexaminations of
such patent application, including, without limitation, patents, applications, utility
models, inventor’s certificates, and designs together with the right to file
applications therefor; and including the right to claim the same priority rights
from any previously filed applications under the International Agreement for the
Protection of Industrial Property, or any other international agreement, or the
domestic laws of the country in which any such application is filed, as may be
applicable;

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its
successors, legal representatives and assigns to the same extent as all such rights, title and
interest would have been held and enjoyed by the Assignor had this assignment and sale not been
made.

The undersigned inventors agree to execute all papers necessary in connection with the
application(s) and any non-provisional, continuing (continuation, divisional, or continuation-in-
part), reissue, reexamination or corresponding application(s) thereof and also to execute separate
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Appl. No. 61/914,893
Atty. Docket No. 3875.8470000

assighments in connection with such application(s) as the Assignee may deem necessary or
expedient.

The undersigned inventors agree to execute all papers necessary in connection with any
interference or patent enforcement action (judicial or otherwise) related to the application(s) or
any non-provisional, continuing (continuation, divisional, or continuation-in-part), reissue or
reexamination application(s) thereof and to cooperate with the Assignee in every way possible in
obtaining evidence and going forward with such interference or patent enforcement action.

The undersigned inventors hereby represent that he/she has full right to convey the entire
interest herein assigned, and that he/she has not executed, and will not execute, any agreement in
conflict therewith.

The undersigned inventors hereby grant the patent practitioners associated with
CUSTOMER NUMBER 49579 the power to insert in this assignment any further identification
that may be necessary or desirable in order to comply with the rules of the United States Patent
and Trademark Office for recordation of this document.

The undersigned inventors hereby represent that he/she understands that the patent
practitioners associated with CUSTOMER NUMBER 49579 are the legal representatives of,
and attorneys for, the assignee, and are NOT the legal representatives of, and attorneys for, the
inventors.

IN WITNESS WHEREOF, executed by the undersigned inventors on the date opposite
his/her name.

Date: Signature of Inventor:

Nihar JINDAL
Date: Signature of Inventor:

Murat MESE
Date: Signature of Inventor:

Arogyaswami PAULRAJ
Date: Signature of Inventor:

Louay JALLOUL

y J M) /

Date:_May 18, 2014 Signature of Inventor: __&wue [/ \pdan huy

Amin MOBASHER
Date: Signature of Inventor:

Sam ALEX
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Atty. Docket No. 38758470001
ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the undersigned inventors: Nihar JINDAL, Murat
MESE, Arogyaswami PAULRAJ, Louay JALLOUL, Amin MOBASHER and Sam ALEX,
hereby sell and assign to Broadcom Corporatien, a corporation formed under the laws of
California, whose mailing address is 5300 California Avenue, Irvine, California 92617
(hereafter referred to as the Assignee), his/her entire right, title and interest, including the right to
sue for past infringement and to collect for all past, present and future damages, for the United
States of America (as defined in 35 U.S.C. § 100) and throughout the world,

(a) in the invention(s) known as Cress Czll Beam Persistence In A Massive
Multiple-Input, Muitiple Output (MIMO) Environment for which
application(s) for patent in the United States of America has a filing date or a
371(c) date of December 27, 2013 (also known as United States Application No.
14/142,581), in any and all applications thereon, in any and all Letters Patent(s)
therefor, and

(b) in any and all applications that claim the benefit of the patent application listed
above in part (a), including non-provisional applications, continuing
(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of the patent application or Letters
Patent therefor listed above in part (a), to the full extent of the term or terms for
which Letters Patents issue, and

(¢) in any and all inventions described in the patent application listed above in
part (a), and in any and all forms of intellectual and industrial property protection
derivable from such patent application, and that are derivable from any and all
continuing applications, reissues, extensions, renewals and reexaminations of
such patent application, including, without limitation, patents, applications, utility
models, inventor’s certificates, and designs together with the right to file
applications therefor; and including the right to claim the same priority rights
from any previously filed applications under the International Agreement for the
Protection of Industrial Property, or any other international agreement, or the
domestic laws of the country in which any such application is filed, as may be
applicable;

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its
successors, legal representatives and assigns to the same extent as all such rights, title and
interest would have been held and enjoyed by the Assignor had this assignment and sale not been
made.

The undersigned inventors agree to execute all papers necessary in connection with the
application(s) and any non-provisional, continuing (continuation, divisional, or continuation-in-
part), reissue, reexamination or corresponding application(s) thereof and also to execute separate
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Appl. No. 14/142.581
Atty. Docket No. 3875.8470001

assignments in connection with such application(s) as the Assignee may deem necessary or
expedient.

The undersigned inventors agree to execute all papers necessary in connection with any
interference or patent enforcement action (judicial or otherwise) related to the application(s) or
any non-provisional, continuing (continuation, divisional, or continuation-in-part), reissue or
reexamination application(s) thereof and to cooperate with the Assignee in every way possible in
obtaining evidence and going forward with such interference or patent enforcement action.

The undersigned inventors hereby represent that he/she has full right to convey the entire
interest herein assigned, and that he/she has not executed, and will not execute, any agreement in
conflict therewith.

The undersigned inventors hereby grant the patent practitioners associated with
CUSTOMER NUMBER 49579 the power to insert in this assignment any further identification
that may be necessary or desirable in order to comply with the rules of the United States Patent
and Trademark Office for recordation of this document.

The undersigned inventors hereby represent that hefshe understands that the patent
practitioners associated with CUSTOMER NUMBER 49579 are the legal representatives of,
and attorneys for, the assignee, and are NOT the legal representatives of, and attorneys for, the
inventors.

IN WITNESS WHEREOF, executed by the undersigned inventors on the date opposite

his/her name.
Date: Signature of Inventor: _
Nihar JINDAL
Date:, Signature of Inventor:
Murat MESE
Date: Signature of Inventor:
Arogyaswami PAULRAJ
Date: Signature of Inventor: e
Louay JALLOUL
Date: Signature of Inventor:

Amin MOBASHER

- ' . P £
Dater__ & / L7/ 29/S Signature of Inventor: /”"’"/
[

oA o
“sam ALEX
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