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RECORDATION FORM COVER SHEET U'S- DEPARTMENT GF COMMERCE "]

Patent and Trademark Office

PATENTS ONLY

To the Director of the U.S. Patent and Trademark Office: Please record the attached original documents or copy thereof.

1. Name of conveying parties:
Sung Jin KIM
Bruno CLERCKX
Seung Young PARK
2. Name and Address of receiving parties:
SAMSUNG ELECTRONICS CO., LTD. PURDUE RESEARCH FOUNDATION
416, Maetan-dong, Yeongtong-gu 3000 Kent Avenue
Suwon-si, Gyeonggi-do West Lafayette, IN 47906-1075
Republic of Korea United States of America
3. Nature of conveyance:
_X_ Assignment - Merger
Security Agreement __ Change of Name
- Other:
Execution Date(s): March 20, 2008; March 25, 2008
4. Application number(s) or patent number(s):
[] This document is being filed together with a new application:
(a) The execution date(s) of the application is/are:

(b) The title is: METHOD FOR CODEBOOK DESIGN AND BEAMFORMING VECTOR
SELECTION IN PER-USER UNITARY RATE CONTROL (PU2RC) SYSTEM
OR
This document is being filed after filing of the application:
(a) Patent Application No(s). 11/972,397, filed January 10, 2008; or
(b) Patent No(s). , issued .

5. Name and address of party to whom correspondence concerning document should be mailed:
STEIN, MCEWEN & BUI, LLP Our Docket: 0040.1021
Attention: Michael D. Stein
1400 Eye Street, NW
Suite 300
Washington, DC 20005

6. Total number of applications and patents involved: _ 1
7. Total fee (37 CFR 3.41)....ccocevneennenn. ($ 40.00 per Patent or Application in Assignment)
] Enclosed

| Authorized to be charged to Deposit Account No. 503333.

8. Deposit Account No. 503333: (Any underpayment is authorized to be charged to this Deposit
Account) (Attach duplicate copy of this page if paying by deposit account)

Michael D. Stein, Reg. No. 37,240 %M ‘//<?/0 d

Name of Person Signing Signature Date

Total number of pages including cover sheet: 3

DO NOT USE THIS SPACE
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SMB 12/04 U.S. ASSIGN MENT Docket No. 0040.1021

IN CONSIDERATION of the sum of One Ddllar ($1.00), and of other good and valuable consideration paid to the undersigned
inventor(s) (hereinafter, "ASSIGNOR") by

(Insert Neme(s) & Address(es) of ASSIGNEE(S))

SAMSUNG ELECTRONICS CO., LTD.
416, Maetan-dong, Yeongtong-gu
Suwon-si, Gyeonggi-do

Republic of Korea

PURDUE RESEARCH FOUNDATION
3000 Kent Avenue
West Lafayette, IN 47906-1075

(hereinafter, "ASSIGNEE"), the receipt of which is hereby acknowledged, the undersigned ASSIGNOR hereby sells, assigns and
{ransfers to ASSIGNEE the entire and exclusive right, title and interest to the invention entitied
(Title of Invention)

METHOD FOR CODEBOOK DESIGN AND BEAMFORMING VECTOR SELECTION
IN PER-USER UNITARY RATE CONTROL (PU2RC) SYSTEM

relating to international Patent Application PCTAIP. / and/or for which application for Letters Patent of the United
States was executed on even date herewith or, if not so executed, was:

(a) executedon; (Insert date of execution of epplication, if not concurrent)

(b) filed on January 10, 2008, Any reglstered attorney of STEIN, MCEWEN & BUI, LLP, 1400 Eye
St., NW., Suite 300, Washington, D.C. 20005 (202/216-3505) is

Application No. 11/972,397,; hereby authorized to insert in (b) the specified data, when known,

andto said application and all Lefters Patent(s) of the United States granted on sald application and any continuation, division, renewal,
substitute, reissue or reexamination application based thereon, for the full term or terms for which the said Letters Patent(s) may be
granted and including any extensions thereof (collectively, hereinafter, “said application(s) and Lefters Patent(s)"),

The ASSIGNOR agree(s), when requested by said ASSIGNEE and without charge to but at the expense of sald ASSIGNEE, to doall
acts which the ASSIGNEE may deem necessary, desirable or expedient, for securing, maintaining and enforcing protection for said
invention, including in the preparation and prosecution of said epplication(s) and the issuance of said Letters Patent(s), in any
interference, reissue, reexamination, or public use proceeding, and in any litigation or other legal proceeding which may arise or be
dedlared in relation to same, such acts to Include but nct be limited to executing all papers, including separate assignments and
declarations, taking all rightful oaths, providing swom testimony, and obtaining and producing evidence.

IN WITNESS WHEREOF, the undersigned inventor(s) has (have) affixed hisherheir signature(s).
(Typed Neme & Signature of Inventor(s)) (Date) (Typed Name & Signature of Wilness(es))

" %,;——m'ff/’\ March 20, 2008
g Jin KIM ~—

o ( March 20, 2008

2) i

Bruno CLERCKX
3)

Seung Young PARK
4)

David J. LOVE
5)

1l Han KIM
6)
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SMB 12/04 U-S. ASS'GNMENT Docket No. 0040,1021

IN CONSIDERATION of the sum of One Dollar ($1.00), and of other good and valuable consideration paid to the undersigned
inventor(s) (hereinafler, “ASSIGNOR") by

(Insert Name(s) & Address(as) of ASSIGNEE(S))

SAMSUNG ELECTRONICS CO,, LTD.
416, Mastan-dong, Yeongtong-gu
Suwon-si, Gyeonggi-do

Republic of Korea

PURDUE RESEARCH FOUNDATION
3000 Kent Avenue
West Lafayette, IN 47906-1075

(hereinafter, "ASSIGNEE"), the receipt of which Is hereby acknowledged, the undersigned ASSIGNOR hereby sells, assigns and

transfers to ASSIGNEE the entlre and exclusive right, titie and interest o the invention entitled
{Tille of Invention)

METHOD FOR CODEBOOK DESIGN AND BEAMFORMING VECTOR SELECTION
IN PER-USER UNITARY RATE CONTROL (PU2RC) SYSTEM

relating to Intemational Patent Application PCT/JP / and/or for which application for Lettars Patent of the United States
was executed on even date harewith or, If not 8o executed, was:

(a) executed on; (insert date of execution of application, if not concurrent)

(b) filed on January 10, 2008, Any registered attomey of STEIN, MCEWEN & BUI, LLP, 1400 Eye
St., N.W., Suite 300, Washington, D.C. 20005 (202/216-9505) is
Application No, 11/972,397; heraby authorized to Insert in (b) the specified data, when known.

and to sald application and all Letters Paten!(s) of the United States granted on sald application and any continuation, division, renewal,
substitute, reissue or reexamination application based thereon, for the full term or terms for which the sald Letters Patent(s) may be
granted and including any extensions thereof (collectively, hereinafier, "sald application(s) and Letters Patant(s)").

The ASSIGNOR agree(s), when requested by sald ASSIGNEE and without charge to but at the expense of sald ASSIGNEE, to do alt
acls which the ASSIGNEE may deem necessary, desirable or expadient, for securing, maintaining and enforcing protection for said
invention, including in the preparation and prosecution of sald application{s) and the issuance of said Letters Patenl(s), in any
Interference, reissue, reexamination, or public use proceeding, and in any litigation or other legal proceeding which may arise or be
declared in relation to same, such acts to include but not be limited to executing all papers, including separate assignments and
declarations, taking all rightful oaths, providing sworn testimony, and obtaining and producing evidence.

IN WITNESS WHEREOF, the undersigned Inventor(s} has (have) affixed his/herithelr signature(s).

(Typad Name & Signature of Inventor(s)) {Dats) {Typed Name & Signature of Witness(es))

1)

Sung Jin KIM
2)

Bruno CLERCKX
3 - g 03-25-20%

ung PARK OVG —Hoi Kinn

4)

David J. LOVE
5

Il Han KIM
6)
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RECORDATION FORM COVER SHEET U'S- DEPARTMENT OF COMMERCE |

Patent and Trademark Office

PATENTS ONLY

To the Director of the U.S. Patent and Trademark Office: Please record the attached original documents or copy thereof.

1. Name of conveying parties:
David J. LOVE
IL Han KIM
2. Name and Address of receiving party}

PURDUE RESEARCH FOUNDATION
3000 Kent Avenue
West Lafayette, IN 47906-1075

3. Nature of conveyance:
_X_ Assignment - Merger
___ Security Agreement __ Change of Name
I Other: ‘
Execution Date(s): March 20, 2008; March 24, 2008

4, Application number(s) or patent number(s):
[[] This document is being filed together with a new application:
(a) The execution date(s) of the application is/are:

(b) The title is: METHOD FOR CODEBOOK DESIGN AND BEAMFORMING VECTOR
SELECTION IN PER-USER UNITARY RATE CONTROL (PU2RC) SYSTEM
OR
This document is being filed after filing of the application:
(a) Patent Application No(s). 11/972,397, filed January 10, 2008; or
(b) Patent No(s). , issued .

5. Name and address of party to whom correspondence concerning document should be mailed:
STEIN, MCEWEN & BUI, LLP Our Docket: 0040.1021
Attention: Michael D. Stein
1400 Eye Street, NW
Suite 300
Washington, DC 20005

6. Total number of applications and patents involved: _1
7. Total fee (37 CFR 3.41)....ccocuven. ($ 40.00 per Patent or Application in Assignment)
X Enclosed

] Authorized to be charged to Deposit Account No. 503333.

8. Deposit Account No. 503333: (Any underpayment is authorized to be charged to this Deposit
Account) (Attach duplicate copy of this page if paying by deposit account)

Michael D. Stein, Reg. No. 37,240

Name of Person Signing Signature Date

Total number of pages including cover sheet: 5

DO NOT USE THIS SPACE
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ASSIGNMENT

WHEREAS, David J. Love and Il Han Kim, hereinafter referred to as Assignors, have
made a new and useful invention entitted METHOD FOR CODEBOOK. DESIGN AND
BEAMFORMING VECTOR SELECTION IN PER-USER UNITARY RATE
CONTROL (PU2RC) SYSTEM, for which Assignors have made; and

WHEREAS, Purdue Research Foundation, hereinafter referred to as Assignee, a
not-for-profit corporation of the State of Indiana having a place of business at 3000 Kent
Avenue, West Lafayette, Indiana 47906, desires to acquire all right, title and interest in,
to and under said invention disclosed, described or claimed or intended so to be in said
application, and in, to and under said application, and in, to and under any and all Letters
Patent, United States and foreign, which may be obtained therefor and thereon;

NOW, THEREFORE, to all whom it may concern, be it known that for and in
consideration of the sum of One Dollar ($1.00) and other good, valuable and sufficient
considerations to Assignors in hand paid, the receipt of which is hereby acknowledged,
Assignors have sold, assigned and transferred, and by these presents do sell, assign and
transfer unto Assignee, all right, title and interest in, to and under said invention
disclosed, described and claimed or intended so to be in said application, and in, to and
under said application, and any and all other applications thereon and arising therefrom,
including any and all divisions and continuations thereof, and any and all patents to be
issued and obtained therefor and thereon, United States and foreign, including all reissues
and extensions thereof. -

Assignors hereby authorize and request the Honorable Assistant Secretary and
Commissioner of Patents and Trademarks to issue said Letters Patent to Assignee, its
assigns and legal representatives. Assignors agree to sign and execute any and all other
papers necessary or desirable for the procurement of Letters Patent on said invention in
this and all foreign countries for the use of Assignee.

Page 1 of 4 of Assignment
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WITNESS Assignor’s hand this &C:’Ja‘ay of Marc% 2008.

David J. Love

STATE OF INDIANA )
) SS:
COUNTY OF TIPPECANOE )

Before me, a Notary Public, in and for said County and State, personally appeared
the above-named Assignor, to me personally known, and who executed the foregoing
Assignment in my presence and acknowledged the execution thereof as their free and
voluntary act and deed for the uses and purposes therein set forth and expressed.

—r,

QA (D)~
Notar}(&,lb\ﬁp 6

Printed:

My Commission Expires:

Resident of County

JENNY C. KELLY, Notary Publi¢
Resident of Tippecanoe County
My Commission Expires: August 24, 2013

Page 2 of 4 of Assignment
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N
WITNESS Assignor’s hand this® day of March, 2008

rmarn

STATE OF INDIANA )
) SS:
COUNTY OF TIPPECANOE )

Before me, a Notary Public, in and for said County and State, personally appeared
the above-named Assignors, to me personally known, and who executed the foregoing
Assignment in my presence and acknowledged the execution thereof as their free and
voluntary act and deed for the uses and purposes therein set forth and expressed.

CN R S
oy B, 5

Printed:

My Commission Expires:

Resident of County

JENNY C. KELLY, Notary Public
Resident of Tippecanoe County
My Commission Expires: August 24, 2013

Page 3 of 4 of Assignment
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04-02-2008

TR

To the Directo’r%'fﬁmgu.s. Patent and Trai 1 03494070 al documents or copy thereof.

U.8. DEPARTMENT OF COMMERCE

1. Name of conveying party(ies):
Sung Jin KIv
Bruno CLERCKX
Seung Young PARK
David J. LOVE
IL Han KIM

2. Name and Address of receiving party(ies):

SAMSUNG ELECTRONICS CO., LTD. PURDUE RESEARCH FOUNDATION
416, Maetan-dong, Yeongtong-gu 3000 Kent Avenue

Suwon-si, Gyeonggi-do West Lafayette, IN 47906-1075
Republic of Korea

3. Nature of conveyance:

_X_  Assignment __ Merger

Security Agreement ___ Change of Name

- Other:

Execution Date(s): March 20, 2008; March 25, 2008; March 20, 2008; March 24, 2008
4, Application number(s) or patent number(s):

[] This document is being filed together with a new application:

(a) The execution date(s) of the application is/are:

(b) The title is: METHOD FOR CODEBOOK DESIGN AND BEAMFORMING VECTOR
SELECTION IN PER-USER UNITARY RATE CONTROL (PU2RC) SYSTEM
OR ,
This document is being filed after filing of the application:
(a) Patent Application No(s). 11/972,397, filed January 10, 2008; or
(b) Patent No(s). , issued .

5. Name and address of party to whom correspondence concerning document should be mailed:
STEIN, MCEWEN & BUI, LLP Our Docket: 0040.1021
Attention: Michael D. Stein
1400 Eye St., N.W., Suite 300
Washington, D.C. 20005

6. Total number of applications and patents involved: _ 1
7. Total fee (37 CFR 3.41)......cccooone. ($ 40.00 per Patent or Application in Assignment)
X Enclosed

] Authorized to be charged o Deposit Account No. 503333.

8. Deposit Account No. 503333: (Any underpayment is authorized to be charged to this Deposit
Account) (Attach duplicate copy of this page if paying by deposit account)

T
Michael D, Stein, Reg. No. 37,240 3/ }7/%;

Name of Person Signing Signature Date’

Total number of pages including cover sheet: 7

DONOTUSE THIS SPACE
Aﬂiﬂ./ﬁ@% DEFNGHUL GBeeRizn 11972397 \

CEREM Y b 4B.68 Op
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SMB 12/04 U.S. ASSIGN MENT Docket No. 0040.1021

IN CONSIDERATION of the sum of One Dollar ($1.00), and of other good and valuable consideration paid to the undersigned
inventor(s) (hereinafter, "ASSIGNOR") by

(Insert Neme(s) & Address(es) of ASSIGNEE(S))

SAMSUNG ELECTRONICS CO., LTD.
416, Maetan-dong, Yeongtong-gu
Suwon-si, Gyeonggi-do

Republic of Korea

PURDUE RESEARCH FOUNDATION
3000 Kent Avenue
West Lafayette, IN 47906-1075

thereinafter, "ASSIGNEE"), the receipt of which is hereby acknowledged, the undersigned ASSIGNOR hereby sells, assigns and
transfers to ASSIGNEE the entire and exclusive right, title and interest to the Invention entitled
(Title of Invention) :

METHOD FOR CODEBOOK DESIGN AND BEAMFORMING VECTOR SELECTION
IN PER-USER UNITARY RATE CONTROL (PU2RC) SYSTEM

relating to International Patent Application PCT/AIP. /. and/or for which application for Letters Patent of the United
States was executed on even date herewith or, if not so executed, was:

(a) executedon; : (Insert date of execution of application, if not concurrent)

(b) filed on January 10, 2008, Any registered attorney of STEIN, MCEWEN & BUI, LLP, 1400 Eye
. St, NW., Suile 300, Washington, D.C. 20005 (202/216-3505) is

Application No. 11/972,397; hereby authorized to Insert in (b) the specified data, when known.

andto sald application and all Lefters Patent(s) of the United States granted on sald application and any continuation, division, renewal,
substitute, relssue or reexamination application based thereon, for the full term or terms for which the seid Letters Patent(s) may be
granted and induding any extensions thereof (collectively, hereinafter, “said application(s) and Letters Patent(s)").

The ASSIGNOR agree(s), when requested by said ASSIGNEE and without charge tobut at the expense of said ASSIGNEE, to doall
acts which the ASSIGNEE may deem necessary, desirable or expedient, for securing, maintaining and enforcing protection for said
invention, including in the preparation and prosecution of said epplication(s) end the issuance of said Letters Patent(s), in any
interference, reissue, reexamination, or public use proceeding, and in any litigation or other legal proceeding which may arise or be
dedlared in relation to same, such acts to include but nct be limited to executing all papers, including separate assignments and
declarations, taking al} rightful oaths, providing swom testimony, and obtaining and producing evidence.

IN WITNESS WHEREOF, the undersigned inventor(s) has (have) affixed histherftheir signature(s).

(Typed Neme & Signature of Inventor(s)) (Date) (Typed Name & Signature of Wilness(es))
1) Lo TX TN March 20, 2008
g Jin KIM S~
, o ( March 20, 2008
)

Bruno CLERCKX™
3)

Seung Young PARK
4)

David J. LOVE
5)

N Han KIM
8)
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SMB 12/04 u-s- ASSIGNMENT Dacket No, 0040,1021

IN CONSIDERATION of the sum of One Dollar ($1.00), and of other good and valuable consideration paid to the undersigned
inventor(s) (hereinafter, "ASSIGNOR") by

(Insert Name(s) & Address{as) of ASSIGNEE(S))

SAMSUNG ELECTRONICS CO., LTD.
416, Maetan-dong, Yeongtong-gu
Suwon-si, Gyeonggi-do

Republic of Korea

PURDUE RESEARCH FOUNDATION
3000 Kent Avenue
West Lafayette, IN 47906-1075

(herelnafter, "ASSIGNEE"), the receipt of which Is hereby acknowledged, the undersigned ASSIGNOR hareby sells, assigns and
transfers to ASSIGNEE the entlre and exclusive right, title and interest to the invention entitied
(Tilie of Invention)

METHOD FOR CODEBOOK DESIGN AND BEAMFORMING VECTOR SELECTION
IN PER-USER UNITARY RATE CONTROL (PU2RC) SYSTEM

relating to Intemational Patent Application PCTMUP. ] and/or for which application for Letters Patent of the United States
was executed on even date herewith o, if not so executed, was:

(a) executedon; {insert date of execution of application, if not concurrent)

(b) filed on January 10, 2008, Any registered attomey of STEIN, MCEWEN & BUI, LLP, 1400 Eye
St., NW., Suite 300, Washington, D.C. 20005 (202/216-9505) is

Application Na. 11/972,397; heraby authorizad to Insert in (b) the specified data; when known.

and to sald application and ali Letters Pateni(s) of the United States granted on sald application and any continuation, division, renewal,
substitute, relssue or reexamination application based thereon, for the full term or terms for which the sald Lelters Patent(s) may be
granted and Including any extensions thereof (collectively, herelnafter, "sald application(s) and Letters Patent(s)").

The ASSIGNOR agrea(s), when requested by said ASSIGNEE and without charge to but at the expense of sald ASSIGNEE, to do all
acts which the ASSIGNEE may deem necessary, desirable or expadient, for securlng, maintaining and enforcing protection for said
invention, including in the preparation and prosecution of sald application(s) and the issuance of sald Letters Patent(s), in any
Interference, reissue, reexamination, or public use proceeding, and in any itigation or other legal proceeding which may arise or be
deciared in relation to same, such acts to include but not be limited to execuling all papers, including separate assignments and
daclarations, taking ali rightful oaths, providing swom testimony, and obtaining and producing evidence.

IN WITNESS WHEREOF, the undersigned Inventor(s) has (have) affixed his/herAhelir signature(s).

(Typed Name & Signature of Inventor(s)) {Date) (Typed Name & Signature of Witness(es))

1)

Sung Jin KIM
2)

Bruno CLERCKX
3) - Z 03-25-2:69

ung PARK DA -Hor K

4)

David J. LOVE
5)

11 Han KIM
6)

PATENT
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ASSIGNMENT

WHEREAS, David J. Love and Il Han Kim, hereinafter referred to as Assignors, have
made a new and useful invention entitled METHOD FOR CODEBOOK DESIGN AND
BEAMFORMING VECTOR SELECTION IN PER-USER UNITARY RATE
CONTROL (PU2RC) SYSTEM, for which Assignors have made; and

WHEREAS, Purdue Research Foundation, hereinafter referred to as Assignee, a
not-for-profit corporation of the State of Indiana having a place of business at 3000 Kent
Avenue, West Lafayette, Indiana 47906, desires to acquire all right, title and interest in,
to and under said invention disclosed, described or claimed or intended so to be in said
application, and in, to and under said application, and in, to and under any and all Letters
Patent, United States and foreign, which may be obtained therefor and thereon;

NOW, THEREFORE, to all whom it may concern, be it known that for and in
consideration of the sum of One Dollar ($1.00) and other good, valuable and sufficient
considerations to Assignors in hand paid, the receipt of which is hereby acknowledged,
Assignors have sold, assigned and transferred, and by these presents do sell, assign and
transfer unto Assignee, all right, title and interest in, to and under said invention
disclosed, described and claimed or intended so to be in said application, and in, to and
under said application, and any and all other applications thereon and arising therefrom,
including any and all divisions and continuations thereof, and any and all patents to be
issued and obtained therefor and thereon, United States and foreign, including all reissues
and extensions thereof, -

Assignors hereby authorize and request the Honorable Assistant Secretary and
Commissioner of Patents and Trademarks to issue said Letters Patent to Assignee, its
assigns and legal representatives. Assignors agree to sign and execute any and all other
papers necessary or desirable for the procurement of Letters Patent on said invention in
this and all foreign countries for the use of Assignee.

Page 1 of 4 of Assignment
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WITNESS Assignor’s hand this 9@&% of Marc% 2008.

David J. Love

STATE OF INDIANA )
) SS:
COUNTY OF TIPPECANOE )

Before me, a Notary Public, in and for said County and State, personally appeared
the above-named Assignor, to me personally known, and who executed the foregoing
Assignment in my presence and acknowledged the execution thereof as their free and
voluntary act and deed for the uses and purposes therein set forth and expressed.

VPSP LN
Notary(&xﬁﬁp 6

Printed:

My Commission Expires:

Resident of County

JENNY C. KELLY, Notary Publi¢
Resident of Tippecanoe County
My Commission Expires: August 24, 2013

Page 2 of 4 of Assignment
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~
WITNESS Assignor’s hand tllis"JLL\ day of March, 2008

Il Han Kifn—— =

STATE OF INDIANA )
) SS:
COUNTY OF TIPPECANOE )

Before me, a Notary Public, in and for said County and State, personally appeared
the above-named Assignors, to me personally known, and who executed the foregoing
Assignment in my presence and acknowledged the execution thereof as their free and
voluntary act and deed for the uses and purposes therein set forth and expressed.

Notary %§lé 2 ;

Printed:

My Commission Expires:

Resident of County

JENNY C. KELLY, Notary Public
Resident of Tippecanoe County
My Commission Expires: August 24, 2013

Page 3 of 4 of Assignment
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